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FINDINGS 1. The investigation was conducted in the Village of Webster, 
Wisconsin, which is located in Burnett County. 

2. The site is located approximately halfway between the Yell ow 
River (to the north) and the Clam River (to the south), within 
the St. Croix River drainage basin. 

3. The topography of the area is dominated by an extensive, low 
relief outwash plain that contains scattered wetlands. The study 
area is flat, with a total variation in topography of less than five 
feet. 

4. Nineteen soil borings, varying from 36 to 71 feet in depth, were 
drilled at various locations around the study area to determine 
the sedimentary stratigraphy, the depth to groundwater, and the 
lateral and vertical extent of soil contamination by volatile 
organic compounds (VOCs ). 

5. The sedimentary stratigraphy consists of silty to clayey sand, plus 
gravel fill, silty clay, and fine to coarse-grained, well rounded, 
well-sorted sand deposits that locally contain lenses of pebbly to 
gravelly sand and silt to silty sand. 

6. Groundwater was encountered in all soil borings at depths 
ranging from 34 to 36 feet below the ground surface. 

7. The groundwater is contained in an unconfined aquifer system. 
Mechanical analyses of soil samples from the saturated zone 
indicate that the aquifer varies from poorly graded sand (SP) to 
poorly graded sand with silt (SP-SM) to silty sand (SM). 
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EXECUTIVE SUMMARY, continued 

Findings, 
continued 

8. Thirty-eight soil samples were selected for chemical analysis. 
Twenty-eight samples were analyzed for VOCs, using EPA 
Method 8010/8020, total petroleum hydrocarbons (TPH) using 
the California Method, and lead via EPA Method 7421. Ten 
samples were analyzed only for VOC contamination via EPA 
Method 8010/8020. All analyses were performed by Enviroscan 
of Rothschild, Wisconsin. 

9. Lead was detected in 17 of the 28 soil samples analyzed, with 
concentrations ranging from 1.82 to 9.47 ~Jog/ g. These are 
considered to be background concentrations. 

10. Toluene was detected only in soil boring SB-13, where a soil 
sample collected from 34 to 36 feet in depth had a 
concentration of 4.2 IJ.g/ g. 

11. Tetrachloroethylene (PCB) contaminated soil was detected at 
depths of 34 to 36 feet in soil borings SB-1 (34.9 IJ.g/ g), SB-6 
(2.4 IJ.g/g), and SB-18 (9.3 ~Jog/g). Tetrachloroethylene 
contamination was also detected at 69 to 71 feet in depth in soil 
boring SB-4 (5.8 ~Jog/g). 

12. Methylene chloride contamination, detected in samples from 
soil borings SB-4, SB-7, SB-9, and SB-14, is believed to be the 
result of laboratory contamination during the analysis of the 
samples. 

13. Ten monitoring wells were installed to evaluate the 
hydrogeological characteristics of the aquifer, as well as to allow 
groundwater sampling. 

14. The aquifer was found to have a geometric mean hydraulic 
conductivity of 1.77 X 10·2 em/sec and an arithmetic mean 
hydraulic conductivity of 1.82 X 10·2 em/sec, based on analyses 
of data collected by a pressure transducer using the Hvorslev 
method. 

15. Water table elevations were monitored from June through 
October, 1991, in the ten wells installed by RREM and in the 
nine wells installed during the previous study by Ayres (1987). 
Groundwater flows from east to west, with a gradient between 
8 X 104 ft/ft and 9 X 104 ft/ft. 
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EXECUTIVE SUMMARY, continued 

Findings, 
continued 

16. The groundwater average linear velocity was calculated to be 
between 44 and 48 ft/year, assuming a porosity of 35 percent 
for the aquifer. 

17. Groundwater samples were obtained during two rounds of 
sampling from the 19 wells discussed above and from a tap 
connected to Webster village well 2 (VW-2). 

18. Low-level contamination of groundwater by the gasoline-related 
compounds benzene, toluene, and 1,2-dichloropropane was 
recognized during the first round of sampling. Benzene, 
ethylbenzene, 1,2-dichloropropane, toluene, and m- and p-xylene 
were detected in the second round of sampling. 

19. Only the concentrations reported for benzene exceeded the 
preventive action limit (PAL). None of the concentrations 
reported for the gasoline-related contaminants exceeded its 
respective enforcement standard (ES). 

20. Contamination by organic compounds used primarily as solvents 
was also recognized during the two rounds of groundwater 
sampling. During the first round of sampling, the halogenated 
compounds 1,2-dichlorobenzene, 1,2-dichloroethane, 
tetrachloroethylene (PCE) and trichloroethylene (TCE) were 
detected. The second round water samples contained the 
previous compounds as well as 1,2-dichloroethylene. 

21. The concentrations of 1,2-dichlorobenzene and 1,2-
dichloroethylene did not exceed the PAL or the ES. 

22. Trichloroethylene was detected in wells 91-2B, 91-3,91-4, and 
91-6. All concentrations detected exceeded the PAL of 0.18 
ug/1, and the concentration in well 91-2B consistently exceeded 
the ES of 5.0 ug/1. 

23. Two halogenated VOCs (1,2-dichloroethane and 
tetrachloroethylene) had a widespread distribution in the 
groundwater at Webster. 

24. Dichloroethane concentrations that exceeded the PAL of 0.05 
ug/1 were detected in wells 91-4, 91-5B, OW-2, and VW-2. The 
enforcement standard for 1,2-dichloroethane (5.0 ug/1) was 
exceeded in both rounds of water sampling by groundwater from 
well 91-3. 

iii 



EXECUTIVE SUMMARY, continued 

Findings, 
continued 

25. Tetrachloroethylene was detected in water from 11 wells during 
the first round of sampling, and 13 wells from the second round 
of sampling. In all locations where tetrachloroethylene was 
detected, the concentrations exceeded both the PAL and the 
ES. 

26. Based on the mapped distribution of 1,2-dichloroethane and 
tetrachloroethylene, the contaminant concentration increases 
with depth as one moves away from the possible sources. 

27. Contamination by 1,2-dichloroethane and tetrachloroethylene 
appears to have originated from separate sources. 

CONCUJSIONS 1. The results of this investigation indicate that volatile organic 
compound contamination of both soil and water is present at 
the Webster, Wisconsin, study site. 

2. Although petroleum-related contamination has been detected, 
for the most part, the concentrations of these compounds are 
below the preventive action limits (PAL) and do not appear to 
pose substantial threat to human health. 

3. The most widespread contamination at the site is related to 
VOCs that are primarily associated with solvents. These include 
1,2-dichlorobenzene, 1,2-dichloroethane, 1,2-dichloroethylene, 
tetrachloroethylene, and trichloroethylene. 

4. Based on the groundwater quality standards enforced by the 
Wisconsin DNR, it appears that the most serious contamination 
is due to the presence of 1,2-dichloroethane and 
tetrachloroethylene. 

5. The plume of 1,2-dichloroethane appears to be restricted to the 
southwestern region of the study area. 

6. The plume related to tetrachloroethylene contamination appears 
to be concentrated in a northeast-southwest trending zone 
through the central region of the site in shallow portions of the 
aquifer. In deeper parts of the aquifer (down to 70 feet), this 
zone appears to be shifted northward relative to its position 
near the top of the aquifer. 
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EXECUTIVE SUMMARY, continued 

Conclusions, 
continued 

7. The plumes related to 1,2-dichloroethane and 
tetrachloroethylene contamination appear to have different 
sources. The source for 1,2-dichloroethane appears to be 
located along Main Street on the west side of the village, 
probably between Pike and Sturgeon avenues, whereas the 
source for tetrachloroethylene may exist west of Lakeland 
Avenue (Highway #35) and east of Muskey Avenue, between 
Main and Elm streets. 

8. Continued monitoring of groundwater quality from existing 
monitoring wells is recommended. 

9. Drilling of several soil borings at potential source locations, with 
geochemical analysis of soil and water, is recommended to 
better define the distribution of the contamination. 

10. The drilling of soil borings and the installation of monitoring 
wells is recommended to better define the lateral and vertical 
limits of the 1,2-dichloroethane and tetrachloroethylene plumes. 

11. The drilling of at least four soil borings to the base of the sand 
aquifer underlying Webster is recommended to better define the 
slope of the surface of the confining layer. 

12. Sampling of water from residences with private wells located 
immediately downgradient of the contaminant plumes is 
recommended. 

v 
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PROJECT 
SCOPE 

RREM, Inc., was retained by the Wisconsin Department of Natural 
Resources (DNR) to conduct a remedial investigation of a 
contaminated aquifer in the Village of Webster. The 1991 
investigation was conducted to determine the scope, extent, 
source(s) and potential impacts of volatile organic compound (VOC) 
contamination in the aquifer underlying Webster. The 
contamination was first recognized in 1984 and 1985 in Webster 
Village Wells 1 and 2. 

This Task 1 study examined background information about the site 
and previous investigations of the aquifer. In addition, the study 
area was expanded to evaluate possible sources of halogenated 
VOCs. Site work included soil boring completion, soil sample 
collection and analysis, monitoring well installation, groundwater 
sample collection and analysis, aquifer tests, and a site survey. 
Additional work is being conducted by RREM in a Task II 
investigation to evaluate the feasibility of various remedial options 
and future use of the aquifer. 

This remedial investigation encompassed: 

.. evaluation of the subsurface geological and hydrogeological 
characteristics of the study area; 

.. investigation of the vertical and horizontal distribution of 
VOC contamination in the soil and groundwater; 

.. evaluation of potential impacts related to the VOC 
contaminated soil and/or groundwater; and 

.. identification of several possible sources of VOC 
contamination in the study area. 

JanuaJY 1992 Piige 1 



Remedial Investigation of VDC-Contaminetecf Aquifer Wabslor, Wisconsin 

The Village of Webster is located in Section 8, Township 39 North, 
Range 16 West, Burnett County, Wisconsin (Figure 1). The study 
area (Figures 2 and 3) is bounded by Fir Street to the north, Cedar 
Street to the south, Wisconsin State Highway 35 to the east, and the 
less developed area immediately west of the abandoned Soo Line 
Railroad right-of-way to the west. The study area includes most of 
Webster's downtown business district. 

TOPOGRAPHY The topography in the Webster area (Figure 4) is dominated by an 
extensive, low relief outwash plain, containing scattered wetlands. 
The Yellow River to the north and the Clam River to the south 
occupy east-west trending river valleys and lowlands, which lie 
approximately 30-50 feet below the elevation of the outwash plain. 
The study area is flat, with a total variation in topography of less 
than 5 feet. 

BEDROCK 
GEOLOGY 

Page2 

Bedrock in the vicinity of Webster (Figure 5) is composed of 
subaerially deposited amygdaloidal to massive basalt lava flows and 
associated sedimentary rocks (Mudrey, Brown, and Greenberg, 1982; 
Ojakangas and Matsch, 1982). These rocks comprise part of the 
Chengwatana Volcanic Group, a series of 1100-million-year-old 
volcanic and sedimentary rocks, which are up to 25,000 feet in 
thickness (Young and Hindall, 1973). 

The Chengwatana Volcanic Group has been mapped, primarily by 
geophysical means, from east-central Minnesota through 
northeastern Wisconsin. This group of rocks comprises a portion of 
the larger Keweenawan Super Group, which is composed of Middle 
Proterozoic volcanic and sedimentary rocks, formed within a failed 
continental rift system that extends from eastern Lake Superior to 
Kansas. 

No lithified strata of Paleozoic, Mesozoic, or Cenozoic age have 
been recognized in the immediate Webster area. However, 
Cambrian age rock, consisting dominantly of quartzose and 

Prop;Jied BY RREM, Inc •• E/lgmeerlng & Ell'ilronmeiiiBI consu/liiiiiB 
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GLACIAL 
GEOLOGY 

PREVIOUS 

WISCONSIN 
DNR (1984 
AND 1985) 
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glauconitic sandstone and siltstone with lesser amounts of carbonate 
rocks, are believed to underlie the unconsolidated Pleistocene 
glacial sediments two to three miles west of Webster (Morey, Sims, 
Cannon, Mudrey, and Southwick, 1982; Mudrey et al., 1982). 

The quaternary geologic history of the Webster area includes a 
period of continental glaciation, which extended over a large region 
in Wisconsin. Sediments deposited during this glaciation range from 
5,000 to 70,000 years in age (Paull and Paull, 1977). 

Glacial sediments present in the Webster area (Figure 6) are 
believed to have been deposited during the Woodfordian Advance 
of the Wisconsinian glaciation. This advance occurred between 
22,000 and 12,500 years ago. At its maximum limit, ice from the 
Woodfordian Advance covered regions of Minnesota, Wisconsin, 
Iowa, and central Illinois. Over northwestern Wisconsin, ice flowed 
out of the Lake Superior Basin in a southwesterly direction. During 
periods of glacial stagnation, sediment-laden streams, produced from 
glacial meltwaters, deposited stratified sand and gravel deposits. 
This resulted in the formation of an extensive, pitted outwash plain. 
In the vicinity of Webster, these sedimentary deposits are more than 
150 feet thick (Young and Hindall, 1973). 

Wisconsin DNR Northwest Water Supply Staff first recognized the 
presence of volatile organic compound (VOC) contamination in 
water samples from the Webster village well 1 (VW-1) in 
December, 1984. The concentration of the contamination was not 
quantifiable at that time. Analysis of water samples taken from 
village well 1 (VW-1) in December 1984 indicated the presence of 
1,2-dichloroethane and tetrachloroethylene (perchloroethylene 
[PCB]) in concentrations of 26 and 18 t.J.g/1, respectively. A 
summary of the chemical analyses performed on village well 1 by 
the Wisconsin DNR is contained in Appendix A. 

Water samples from village well 2 (VW-2) were also collected and 
analyzed. Although no contamination was detected initially, both 
1,2-dichloroethane and tetrachloroethylene were recognized in 
samples from this well in November 1985. Again, the 
concentrations of these contaminants was not quantifiable at that 
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time. Analyses of water from VW-2 in December 1985 detected 
1,2-dichloroethane and tetrachloroethylene in concentrations of 14 
and 6.9 IJ.g/1, respectively. A summary of the chemical analyses 
performed on water samples from village well 2 is contained in 
Appendix A. 

The locations of village well 1 and village well 2 are shown in 
Figure 7. 

Tetrachloroethylene is considered an irritant to eyes and skin and a 
carcinogen; 1,2-dichloroethane is a strong eye irritant and a 
carcinogen (Sax & Lewis, 1987; U.S. Department of Health and 
Human Services, 1990). 

Several attempts were made to locate the source of contamination. 
In May 1985, field work conducted by Wisconsin DNR Northwest 
District personnel included several shallow auger borings in an area 
just north and northeast of VW-1. Petroleum product odors and 
petroleum hydrocarbon contamination were detected at locations 
between VW-1 and the site of the former Hoffman's Corner Bulk 
Oil Facility. 

In May 1986, Ayres Associates of Eau Claire, Wisconsin, was 
retained by the Wisconsin DNR to: 

~ investigate the extent and degree of contamination in the 
groundwater and soil near the contaminated wells; 

~ determine the sources of the contamination; 
~ evaluate the contamination with respect to relevant 

environmental criteria; 
~ and summarize the data collected and formulate opinions 

for remedial action. 

The Ayres investigation included drilling of nine soil borings and 
installation of nine groundwater monitoring wells, laboratory 
analysis of soil samples, two rounds of groundwater sampling and 
laboratory analysis for selected VOCs, a site survey, and a pump test 
of VW-2 to assess the hydraulic characteristics of the aquifer. A 
summary of the chemical analyses performed for this study is 
contained in Appendix A. 

Prepai&d BY RREM, Inc., Eiigmeering & EI1VItonmeidBI consunantS 
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EXPlANATION OF UNITS 

Cambriafl System 
Eu Sandstone with some dolomite and 

shale, undivided; includes 
Trempealeau, Tunnel City and Elk 
Mound Groups. 

Sedimentary Rocks or Paleozoic or 
Proterozoic Age 
Cambrian (?) or Upper Proterozoic System 
Pbg Bayfield Group-feldspathic quartzose 

sandstone with some orthoquartzitic 
sandstone; includes Chequamegon, 
Devils Island and Orienta Formations. 

PRECAMBRIAN ROCKS 
Sedimentary, Igneous and Metamorphic 
Rocks of Proterozoic Age 
Middk Proterozoic System 

KEWEENAWAN SUPERGROUP 
Pko Oronto Group-feldspathic sandstone, 

siltstone, shale and conglomerate; 
includes Freda and Nonesuch 
Formations and Copper Harbor 
Conglomerate. 

Pku Upper volcanic sequence-basalt nows 
and minor interbedded sedimentary 
rocks; includes a1engwatana Volcanic 
Group in west. 

Lower Proterozoic System 
Pqz Quartzite and associated slate, 

dolomite, ferruginous slate, 
conglomerate and cltert; includes 
Barron Quartzite in northwest, 
metasedimentary inclusions in Wolf 
River rocks including Rib Mountain, 
Mosinee Hill and McCaslin Quartzites 
and other metasedimentary rocks of 
uncertain stratigraphic position whiclt 
occur as inliers and outliers in central 
Wisconsin. 
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EXPLANATION 

PITIED OUTWASH 
AND 011-IER ICE CONTACT DEPOSITS 

Pitied outwash plains, kames, eskers, crevasse fillings and relate{/ features. 
Mainly sand and grave/with sorting and stratijicatior1 locally poor. 

Pi lied outwash and other ice cont:lct deposits have a biA)l potential for cont:lining commerciol sand and 
grovel. Th ... deposits tend to be smaller and onen leu uniform than those round in outwash. 
However, as mott ice con bet depotits are stetp·sided, the sand and gr.tvel is orten apOKd by erosion 
ond thuo more rudily round !bon are not-lying outwosb ploins and aiiuviol fan s. In addition, tbe sand 
ond gnovel is usually weii·drained, mok.ing speciol mining methods necasary. 

GROUND MORAINE 
Till plains. 17un drift, mostly till of relatively unifonn thickmss 

bm discolllinuous in some areas of older drift. Inc/mks drumlins. 
Till plains bave a low potential for containing deposits or commercial sand and grovel. Production is 
limited to grovel-cored drumlins and to isolated kames, eskers and similar features wbicb are onen 
superimposed on the ground moraine. 

END MORAINES 
Tumina~ recessional and intulobate moraines. 

Mostly till and associated local ice contact deposits. 
End moroines have a low potential for conbining large deposits or commercial sond ond gravel. 
Outwash ploins as well as komes and other loc.:ol ice cont:lct deposits are often found in ossociation with 
end moraines. These ossocioted deposits have a high potential to contain moderate to small deposits 
of sand and gravel. 
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The Ayres study made the following findings: 

1) Soil samples from the borings completed for OW-1 and OW-2 
(Figure 7) contained contamination by petroleum-related 
aromatic hydrocarbons. Samples from OW-1 were found to 
contain BTEX (benzene, toluene, ethylbenzene, xylene). 
Contamination occurred at several depths within the hole. Soil 
from OW-2, located approximately 75 feet southwest of OW-1, 
contained contamination only by toluene. This contamination 
was found in samples ranging from 15 to 35 feet in depth. 

2) Soil samples from the borings completed for OW-3, OW-6, and 
OW-7 contained contamination by halogenated hydrocarbons. 
Dichloromethane was detected at a depth of 10 feet in a soil 
sample from OW-3. Trichlorofluoromethane was detected in 
samples from depths of 10 and 45 feet in OW-6, and in a 
sample from a depth of 45 feet in OW-7. 

3) With the exception of monitoring well OW-3 and OW-4, water 
sample analyses during one or both of the sampling rounds 
indicated the presence of one or more halogenated compounds. 
At several locations, groundwater contamination occurred where 
the corresponding soil samples contained no contamination. 

4) Water samples from OW-1 and OW-5 contained the aromatic 
hydrocarbon toluene. 

5) Water samples obtained during two periods in a 20.5 hour long 
pump test of VW-2 were contaminated. The sample taken 0.88 
hours into the pump test revealed the presence of 
1,2-dichloroethane, tetrachloroethylene, benzene, and 
trichloroethylene. In the sample taken 20 hours into the test, 
only 1,2-dichloroethane and tetrachloroethylene were detected. 
These contaminants were present at significantly lower 
concentrations than those observed in the sample from 0.88 
hours into the test. This trend was attributed to dilution of 
contaminants during the pump test. 
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Based on the above findings, Ayres Associates drew the following 
conclusions: 

.. The contaminants detected in soil samples are most likely 
derived from various surface spills of petroleum fuels 
(aromatic hydrocarbons) and degreasing solvents 
(halogenated compounds), which occurred over time within 
the 1986-87 study area. A possible source for this 
contamination is the former Hoffman's Corner bulk fuel 
storage facility. 

.. The data suggest that aromatic hydrocarbons are essentially 
limited to soil in the area just south of Main Street and west 
of the Soo Line Railroad right-of-way. An area 30-50 feet 
north of VW-1 contains soil and possibly groundwater 
contamination. The source of this contamination was not 
located. 

.. There may be more than one source of halogenated 
hydrocarbon contamination present in the region. The 
location of these sources may be east of the Ayres study 
area, upgradient of the village wells. Based on available 
information, the source of the halogenated compounds 
could not be determined, although the data suggest a source 
upgradient of VW-2. 

.. The principal contaminants in water samples from VW-2 
are constituents of degreasing solvents, which may have 
originated from a source different from that responsible for 
the aromatic compounds. 

Chemical analyses of water samples taken by the Wisconsin DNR in 
March 1990 from village well 2 (VW-2) detected 1,2-dichloroethane 
and tetrachloroethylene. The concentrations detected exceeded the 
Preventive Action Limits (PAL) for these compounds (0.05 ~~og/1 and 
0.1 ~~og/1, respectively) but remained below the Enforcement 
Standard (ES) of 5 ~~og/1 and 1 ~~og/1, respectively. A summary of 
these analyses is contained in Appendix A. 

Proj}6iiHJ BYRREM, Inc., Engineering & EiiVironmeiiiBI ConsuitantB 
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As part of the construction of Webster village well 4, Mid-State 
Associates, Inc., Baraboo, Wisconsin, has performed several analyses 
of water obtained from VW-2. A summary of the results is 
contained in Appendix A (Table AS). 

Samples obtained during February and early June detected 
1,2-dichloroethane, tetrachloroethylene, and toluene. The 
concentrations of 1,2-dichloroethane and tetrachloroethylene 
exceeded their Preventive Action Limits (P Al..s) but were below the 
Enforcement Standards (ESs) established by the Wisconsin DNR for 
these compounds. The concentration of toluene detected in the 
water remained below both the PAL and the ES. 

Village well 2 was pumped constantly from June 20, 1991, to July 
23, 1991, at a rate of approximately 110 gallons per minute. 
Samples obtained June 27 and July 3 also detected 
1,2-dichloroethane, tetrachloroethylene, and toluene. The 
concentrations of 1-2-dichloroethane and tetrachloroethylene in 
these samples were above both the P Al..s and the ESs. The 
concentration of toluene remained below both the PAL and the ES. 

The 1991 remedial investigation was conducted by RREM, Inc. The 
work included: 

.. drilling of soil borings, and collection of soil samples; 

.. field screening of soil samples; 

.. mechanical analysis of soil samples; 

.. geochemical analysis of soil samples; 

.. installation of groundwater monitoring wells in the study 
area, and collection of groundwater samples; 

.. laboratory geochemical analyses of groundwater samples; 

.. examination of subsurface characteristics related to 
groundwater flow direction and velocity; 

.. examination of vertical distribution of contamination. 

Nineteen soil borings, varying from 36 to 71 feet in depth, were 
completed between June 17 and August 7, 1991, by GME 
Consultants, Duluth, under the supervision of a RREM geologist. 
Soil boring locations are shown in Figure 8. 
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All soil borings were logged by a RREM geologist. Figure 9 
summarizes the information gathered from the soil borings; detailed 
boring logs are contained in Appendix B. 

Soil Boring Procedures 

The soil borings were drilled with a CME 550 All-Terrain drill rig, 
using 4)(.-inch inside diameter, hollow-stem augers. Because wet, 
heaving sands were encountered below the water table, mud-rotary 
drilling techniques were employed below a depth of 40 feet in deep 
borings. 

A moderately thick, clay-water slurry (typically composed of 6-12 
pounds of quick-gel bentonite mixed with 50 gallons of water), 
mixed within a jetting tank, was pumped through the center of a 
tri-cone bit during drilling. The excess slurry was then pumped up 
through the hollow-stem auger back into the jetting tank, where it 
was recirculated for further drilling. The boring progressed in 2-5 
foot intervals, as determined by the sampling interval requirements. 

Soil borings not converted to monitoring wells were abandoned in 
accordance with Wisconsin Administrative Code NR 141.25 with 
neat cement grout. The grout extended to grade in borings located 
on city streets. The remainder of the borings were filled to within 6 
inches of grade with grout, then filled with native material. 

Soil Sample Collection 

A total of 218 soil samples were collected for field screening. 
Twelve samples were selected for mechanical tests, and 36 were 
selected for chemical analysis. 

Soil samples were collected from each boring using a split-spoon 
sampler following ASTM Standards D1586 and D1587 at 5-foot 
intervals in all but two of the 71-foot deep borings, which were 
sampled continuously. As each split-spoon was retrieved from the 
boring and opened, a 4-ounce glass laboratory jar (supplied by 
Enviroscan, Rothschild, Wisconsin) was packed completely with soil 
(to prevent volatile loss into the headspace) and sealed. A second 
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soil sample was collected in an 8-ounce glass jar, filled 
approximately two-thirds to three-quarters, for use in the soil vapor 
screening analysis. 

The spatula used to transfer sediment from the split-spoon into the 
jars was cleaned prior to collecting each sample. Samples were 
packed into the jars manually. Single-use vinyl gloves were worn by 
the field crew at all times and were discarded and replaced with 
new gloves after each sample was obtained. Sample jars were 
sealed, labelled, and refrigerated immediately in a cooler chest. 

Following collection of soil samples, each split-spoon sampler was 
cleaned with a solution of water and Red Devil phosphate-free 
TSP /90 heavy-duty cleaner. Split-spoon samplers were rinsed with 
fresh water prior to re-use. All water used in the drilling process 
was obtained from municipal taps located on the Webster Municipal 
building or at the Webster Sanitary Dumping station. 

At the end of each day, soil samples were transferred from the 
cooler to a refrigerator in the Webster Municipal Building. 

Soil Classification 

Soil samples were classified in the field by a RREM geologist, in 
accordance with the Unified Soil Classification System (USCS) and 
ASTM 2487. Munsell Soil Color Charts (1988 edition) were used to 
classify the color of each sample. Samples were submitted for 
laboratory analyses to verify field classifications. These analyses are 
discussed in the following section. 

Mechanical Analyses of Soil 

During subsurface exploration, twelve soil samples were selected by 
a RREM geologist for mechanical analysis. Ten grain size 
distribution analyses (sieve analyses) were performed on 
representative samples of the native material around the screened 
interval of each well. The purpose of these analyses was to 
characterize the samples by grain size. In addition, one undisturbed 
hydraulic conductivity test and one recompacted hydraulic 
conductivity test were also performed. 
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The results of these analyses are contained in Table 1. The results 
confirm the field observations that the aquifer underlying the 
Webster study area is composed of poorly graded sand (SP) to 
poorly graded sand with silt (SP-SM) to silty sand (SM). 

(1) 

Soil 
Boring 
Number 

SB-2 

SB-4 

SB-4 

SB-7 

SB-7 

SB-8 

SB-9 

SB-14 

SB-16 

SB-17 

Table 1 
Sieve Analysis Results 

Village of Webster, Wisconsin 

Sample Depth 
(in feet) Description 

34-36 Poorly graded sand 

34-36 Poorly graded sand 

69-71 Poorly graded sand witb 
silt 

34-36 Poorly graded sand 

66-68 Poorly graded sand witb 
silt 

34-36 Poorly graded sand 

66-68 Silty sand 

34- 36 Poorly graded sand 

64-66 Poorly graded sand 

64-66 Poorly graded sand 

ASTM 
ClassilicationC1> 

SP 

SP 

SP-SM 

SP 

SP-SM 

SP 

SM 

SP 

SP 

SP 

Samples were classified by GME Consultants per Unified Soil Classification 
System (USCS) classifications, in accordance witb American Society of Testing 
and Materials (ASTM) Standard 0:2487 

PrejlflifJd BY MEM, Inc., Eilgmeenng & EliVIIDIImetiiBJ bOii8UI1ill1iB 
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Site Stratigraphy 

The stratigraphy in the Webster area, as indicated by the soil 
samples collected, is composed dominantly of flat-lying 
unconsolidated sediments, which were deposited primarily as glacial 
outwash. This stratigraphy can be divided into four laterally 
continuous, field-recognizable units. Presented in order of 
occurrence with increasing depth, these units are: 

A) Blacktop, which composes the uppermost 0.5 feet of the 
stratigraphic succession in soil borings located on city 
streets. 

B) Black-brown to red-brown sand plus gravel fill which 
contains silt and clay. This unit varies from 0.5 to 5.0 feet 
in thickness, and has an average thickness of 3.1 feet. This 
material is present in all soil borings, except SB-14. Locally, 
topsoil up to 0.25 feet in thickness is present above this fill 
layer. 

C) Light, brownish grey to pale red, mottled clay is present in 
all borings, except SB-12. This unit typically has a massive 
appearance and varies from 0.5 to 5.0 feet thick. Locally, 
thin lenses (:'> 1 mm thick) of very fine-grained to 
medium-grained, black sand are present. Decayed rootlets 
are also occasionally observed, and may comprise up to two 
percent of the unit. In some borings, this clay unit is 
underlaid by 0.25 feet to 1.5 feet of silty to clayey, fine- to 
medium-grained sand. This material appears to represent a 
mixture of the clay deposits described above and the 
underlying sand deposits. 

D) Brown, very fine to coarse-grained, interbedded sand and 
pebbly to gravelly sand deposits. These deposits are 
typically massive in appearance, but the fine-grained sand 
deposits occasionally contain laminations (1-5 mm thick), 
interpreted to be bedding. 
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The sand present in these deposits is typically well-rounded 
and well-sorted and varies from very fine-grained to 
coarse-grained. Although quartz and feldspar are the 
predominant components of the sand, grains composed of 
calcite, biotite, basalt, rhyolite, and mudstone have also 
been observed. Pebbles are typically moderately to 
well-rounded and vary from 0.6 to 4.0 em in diameter. They 
are composed of quartz, chert, basalt, rhyolite, and 
mudstone fragments. Gravel is similar in size and 
composition to the pebbles but is subangular to angular in 
shape. 

Individual sandy deposits may reach up to 17 feet in 
thickness. Pebbly and gravelly sand deposits attain 
thicknesses up to 24 feet in the soil borings. 

Deposits of brown silty sand (up to 8 feet thick) and silt (up 
to 6 feet thick) are interbedded with the sand and pebbly to 
gravelly sand deposits. These deposits cannot be correlated 
between adjacent soil borings, and appear to be lenses that 
are very limited in areal extent. 

Detailed soil boring logs are contained in Appendix B. Geological 
cross-section are shown in Figures 10 through 12. The geology of 
the OW-series borings is based on the soil boring logs present in 
Ayres (1987). The locations of the cross-sections are shown in 
Figure 8. 

Prepaifid BY RREM.Inc •• Eilgmeenng & EIIVironmeiiiBI COII8uliBiiiB 
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Soil samples were 
screened in the field by 
a RREM geologist for 
volatile organic 
compounds, using a 
flame ionization 
detector and following 
the standard jar
headspace method 
described at right. 

Field vapor screening 
readings ranged from 
0.0 ppm to 20.0 ppm 
organic vapors. No 
significant trends in 
the distribution of 
these readings were 
observed. 

Table 2 contains the 
results of the soil 
vapor analyses. These 

Soil Vapor Screening Method 
Soil samples collected with the split-spoon 
sampler were placed in B-ounce glass jars. 
When each jar was approximately 2/3 ful~ it 
was covered with aluminum foil and sealed 
with a screw-on lid. The jars were then 
agitated to aid in releasing volatile organic 
compounds from the soiL The samples were 
then allowed to stand for ten minutes to allow 
headspace development 

At the end of this time period, the lid was 
removed and the foil seal penetrated with the 
probe of a flame ionization detector (FID ). 
The highest reading shown on the instrument 
was then recorded. 

The FID used was a Foxboro OVA 128. This 
instrument was calibrated each day prior to use 
on the site, using ambient air as zero gas and 
either 50 ppm or 100 ppm isobutylene in air as 
the calibration gas. Instrument calibration was 
checked periodically during each day. 

results are also listed on the soil boring logs in Appendix B. 

Ten monitoring wells were installed during the 1991 subsurface 
exploration (91- series wells). The new wells were used in 
conjunction with wells installed during the previous investigation 
(OW- series wells; Ayres, 1987) and village well 2 (VW-2) to: 

• evaluate groundwater quality and the hydrogeologic 
characteristics of the aquifer. 

• further assess the distribution and extent of groundwater 
contamination. 

Groundwater was encountered in all soil borings at depths ranging 
from 34 to 36 feet below the ground surface. The physical 
properties of the organic contaminants detected in previous studies 
were considered in establishing the new monitoring system. Two 
groups of contaminants were known to be present: those with 
densities less than water (benzene, toluene, etc.) and those 
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Results of Soil Vapor Screening 
Village of Webster, Wisconsin 

(l) Concentrations in parts per million (instrument units as isobutylene )· 

Results of soil vapor screening at borings SB-7 and SB-9 are shown below: 
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with densities greater than water (tetrachloroethylene, 
1,2-dichloroethane ). For this reason, wells were installed at several 
levels-near the top of the aquifer for lighter compounds and deep 
in the aquifer for heavier compounds. 

Prior to initiating the subsurface exploration, several potential 
contaminant sources were identified through interviews with village 
officials and residents. These potential sources included: 

• an existing laundromat/dry cleaner near Highway 35, 
• the site of a former dry cleaner on Main Street, near the 

site of the present post office, and 
• a former print shop site, approximately one block west of 

the post office. 
Several other potential sources were mentioned during the 
interviews. These sites were located near the Hoffman's Corner site 
and along the abandoned railroad right-of-way. Since the area near 
Hoffman's Corner was investigated by Ayres and Associates, 
monitoring wells and borings were concentrated upgradient of that 
study area. 

Monitoring well locations are shown in Figure 13. 

Monitoring Well Installation 

Five 40-foot-deep wells were installed. The wells were constructed 
of 2-inch, inside diameter, Schedule 80 PVC pipe flush threaded 
with No. 10 slot, 10-foot-long, Schedule 80 PVC well screens. 

Five deep monitoring wells were installed: one at 60 feet and four at 
71 feet. The monitoring wells were constructed of materials similar 
to those in the 40-foot wells, with the exception of the well screens, 
which were 5 feet long. 

A filter pack, composed of a mixture of native fine- to medium
grained sand and red flint sand, filled the annulus around each well 
screen. In some wells, all of the filter pack consisted of red flint 
sand. The filter pack extended a minimum of 2 feet above the top 
of the well screen. 
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A bentonite seal, at least 2 feet thick, was placed directly on top of 
the filter pack. During construction of this seal, a thick slurry of 
bentonite and water was pumped down a tremie pipe into position 
in the deeper wells. Dry powdered bentonite was dropped slowly 
through the auger into position in the 40-foot-deep wells. The 
thickness of the bentonite filter pack seal was measured during 
installation with a fiberglass measuring tape. The annular space seal 
consisted of neat cement grout which, in turn, was covered by a 
surface seal consisting of concrete. Typical well construction 
diagrams are illustrated in Figure 14. 

Monitoring wells 91-1, 91-2A, 91-2B, and 91-3 were completed by 
extending a 2-inch inside diameter PVC riser pipe to approximately 
two feet above grade. A lockable expanding well cap sealed the top 
of this pipe. A 4-inch diameter black steel protective casing, with 
locking cap, was placed around each PVC riser pipe and cemented 
into place. Three 4-inch diameter steel guard posts, filled with 
cement, were placed around each well to prevent damage to the 
well. Both the protective casing and the guard posts were painted 
orange for visibility. 

Because of their location in high traffic areas, wells 91-4, 91-SA, 91-
SB, 91-6, 91-7 and 91-8 were completed using at-grade well covers. 
The top of the PVC riser pipe was cut approximately 2-3 inches 
below grade and was sealed with a lockable, expanding well cap. 
The wells were covered with a water-tight manhole with a bolted 
0-ring cover, which was cemented into place. The manhole cover 
was clearly marked as a monitoring well. 

Well construction diagrams (form 4400-113A) for each well are 
included in the subsurface exploration report (GME Consultants), 
contained in Appendix C of this report. All wells constructed for 
this study conform to Wisconsin Administrative Code NR-141. 

Hydraulic Conductivity 

In situ hydraulic conductivity tests of the aquifer underlying the 
Webster study area were conducted between October 28 and 
October 31, 1991, on 14 monitoring wells. 
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During these tests, a volume of 
water was pumped from each well, 
resulting in a drop in the water 
level. Because of the extremely 
fast rate at which the water 
returned to its original elevation, a 
pressure transducer was used to 
record water levels every second 
during the recovery period of the 
test. 

The data generated by these tests 
were graphed and analyzed, using 
the Hvorslev Method of 
determining hydraulic conductivity. 

The Hvorslev Method 

HYDRAUUC 
CONDUCTIVI7Y is the 
measure of the ability of an 
aquifer or water-bearing 
formation to transmit fluids. The 
hydraulic conductivity of a 
geologic unit is dependent on the 
characteristics of both the fluid 
and the unit As an example-in 
saturated, unconsolidated 
sediments-~<and transmits water 
more easily than clay does; 
therefore, the hydraulic 
conductivity of sand is greater 
than that of clay. 

The Hvorslev Method plots H/H0 on a logarithmic scale [Ho = the 
height of the water level (head) above or below the static water 
level at time zero; H = the head at time t ] versus time on a linear 
scale. Data plots in a straight or nearly straight line. The following 
equation is used to calculate the hydraulic conductivity (K): 

K = 
rc

2
1n (~) 

where 
K = hydraulic conductivity (em/sec) 
rc = radius of the well casing (em) 
In = natural log 
L = length of well screen of screened saturated interval (em) 
R = radius of the well screen (em) 
T0 = basic time lag (seconds) 

The basic time lag, as defined by Hvorslev (1951) is the time 
required for the equalization of head at the original inflow rate. 
Basic time lag is determined from the plot at H/Ha = 0.37 
(In H/H

0 
= -1). 

Table 3 lists the hydraulic conductivity values calculated for the 
Webster study area, using the Hvorslev Method, based on the well 
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recovery graphs contained in Appendix D. These values range 
from 1.23 X 10"2 em/sec to 2.9 X 10·2 em/sec. The arithmetic mean 
of the hydraulic conductivity values is 1.82 X 10·2 em/ sec; the 
geometric mean of these values is 1.77 X 10·2 em/sec. These values 
are within the range for hydraulic conductivities of well-sorted sands 
and glacial outwash (Table 4), which vary from 10·3 em/sec to 10·1 

em/sec (Fetter, 1988). The hydraulic conductivities determined in 
this study are of the same order of magnitude as the horizontal 
hydraulic conductivities determined by Ayres Associates (1987) for 
wells OW-5 and OW-6 (7.41 X 10·2 em/sec and 2.12 X 10"2 em/sec, 
respectively). 

Laboratory permeability (hydraulic conductivity) analyses were 
performed on two samples by GME Consultants, Inc. A Shelby 
Tube sample of the silty clay, located from 3.5 to 6.5 feet in soil 
boring SB-15, was found to have a hydraulic conductivity of 
1.5 X 10·6 em/sec. A recompacted sample of fine- to medium
grained, well-rounded, well-sorted sand-from 34 to 36 feet in soil 
boring SB-7-had a hydraulic conductivity of 7.1 X 10"3 em/sec. 

Groundwater Flow Direction 

During the summer and fall of 1991, the groundwater level 
elevations were measured on the ten new wells installed and on the 
nine Ayres observations wells in Webster. The data collected are 
shown in Table 5. Contour maps of the water table elevations for 
each sampling date were constructed from the data using the 
CONTOUR PLUS software package (CIVILSOFT, 1989). Because 
of the similarity of the geometry of the contour diagrams 
constructed between August 7 and October 28. Average 
groundwater elevations were calculated (Table 6), and an average 
groundwater elevation contour map was constructed (Figure 15). 
This figure indicates that over this time period, groundwater flowed 
generally from east to west in the study area. 

Prepared By RREM,Iric., Eilgineenng & Eiiiiironmental consullanls 



Table 3 
In Situ Hydraulic Conductivities 

Calculated Using the Hvorslev Method 
Village of Webster, Wisconsin 

Monitoring Well No. Hydraulic Conductivity (em/sec) 

91-1 1.35 X 10·2 

91-2A 1.70 X 10"2 

91-4 2.42 X 10"2 

91-5A 1.23 X 10"2 

91-6 1.57 X 10"2 

OW-l 2.25 X 10"2 

OW-2 1.63 X 10"2 

OW-3 1.65 X 10"2 

OW-4 1.83 X 10"2 

OW-5 1.93 X 10"2 

OW-6 1.74 X 10"
2 

OW-7 290 X 10"
2 

OW-8 1.33 X 10"
2 

OW-9 1.97 X 10"2 

Arithmetic Mean 1.82 X 10"2 

Geometric Mean 1.77 X 10"2 

Table 4 
Ranges of Hydraulic Conductivities 

For Unconsolidated Sediments 
(Fetter, 1988) 

,.!!:'terial Hydraulic Conductivity (em/sec) 

Clay m• - 10"" 

Silt, sandy silt, clayey sand, till lo-" - 104 

Silty sand, fine sand 10"' - 10"' 

Well-sorted sand, glacial outwash 10"3 - 10"1 

Well-sorted gravel 10"2 - 1 



I 
RREMWell Wisconsin Unique 

No. Well No. 

91-1 DIAJ01 

91-2A DL-002 

91-2B DL-003 

91-3 DL-004 

91-4 DL-005 

91-5A DL-006 

91-5B DL-007 

91-6 DL-008 

91-7 DL-571 

91-8 DL-572 

Table 5 
Water Table Elevations 

Village of Webster, Wisconsin 
-- ···-----------·····--

(Wells Installed During RREM, Inc., Investigation) 

Date of Elevation Measurement (measured in feet) 
Top of Riser 

Elevation 7/24/91 8!7/91 8/26/91 9/10/91 10/16/91 

983.22 946.70 947.00 947.20 947.23 947.39 

984.28 946.97 947.25 947.37 947.44 947.56 

983.69 946.69 947.21 947.37 947.42 947.55 

982.27 946.77 947.25 947.35 947.43 947.52 

980.13 947.18 947.43 947.60 947.66 947.78 

980.49 947.52 947.63 947.76 947.82 947.93 

980.48 947.53 947.62 947.75 947.81 947.93 

982.01 947.85 947.94 948.04 948.09 948.20 

980.99 _(1) 947.89 947.% 948.05 948.08 

980.50 - 948.34 948.17 948.30 948.40 

I 
10/28/91 

947.40 

947.56 

947.56 

947.63 

947.78 

947.94 

947.93 

948.24 

948.24 

948.46 



I 
Top of Riser 

Ayres Well Elevation'') 
No. 6/20/91 

OW-l 983.36 947.00 

OW-2 983.48 946.99 

OW-3 982.65 947.03 

OW-4 981.80 946.81 

OW-5 982.46 945.80 

OW-6 982.59 946.87 

OW-7 981.25 946.95 

OW-8 983.11 947.14 

OW-9 981.00 -

Table 5, continued 
Water Table Elevations 

Village of Webster, Wisconsin 

(Wells Installed During Ayres Associates Inves6gation) 

Date of Elevation Measurement (measured in feet) 

7/23/91 8/7/91 8/9/91 9/26/91 9/10/91 

946.43 946.97 - 947.21 947.25 

946.30 946.97 - 947.21 947.25 

946.04 946.98 - 947.21 947.19 

945.03 946.72 - 946.97 946.92 

945.44 946.81 - 947.00 946.94 

945.92 946.84 - 947.05 947.06 

946.50 946.97 - 947.16 947.20 

946.78 947.18 - 947.38 947.45 

- - 947.19 947.36 947.41 

l'l Top of riser elevation figure taken from Ayres and Associates report (1987). 

I 
10/16/91 10/28/91 

947.43 947.46 

947.40 947.43 

947.42 947.44 

947.19 947.24 

947.21 947.24 

947.29 947.31 

947.37 947.40 

947.57 947.57 

947.56 947.56 
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Table 6 
Average Water Table Elevations 
Village of Webster, Wisconsin 

(Based on Data Collected August 7, 1991, 
through October 28, 1991) 

Monitoring Well Number Average Water Table Elevation 

91-1 947.24 

91-ZA 947.44 

91-2B 947.42 

91-3 947.44 

91-4 947.65 

91-SA 947.82 

91-SB 947.81 

91-6 948.10 

91-7 948.05 

91-8 948.33 

OW-l 947.26 

OW-2 947.25 

OW-3 947.25 

OW-4 947.01 

OW-5 947.04 

OW-6 947.11 

OW-7 947.22 

OW-8 947.43 

OW-9 947.42 

Groundwater Gradient 

As shown in Figure 15, groundwater surface is relatively flat. 
Groundwater gradients were determined between three pairs of 
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wells at various locations in the study area. The groundwater 
gradient was calculated by measuring the difference in water table 
elevations between the two wells, and dividing by the horizontal 
distance between them. Between wells 91-8 and 91-1, the 
groundwater gradient was determined to be 0.0009 ft/ft. Between 
wells 91-6 and OW-7, the gradient was calculated to be 0.0008 ft/ft. 
Between wells 91-3 and OW-5, the gradient was determined to be 
0.0009 ft/ft. These groundwater gradients are slightly higher than 
the 0.0006 and 0.0007 ft/ft calculated by Ayres (1987). 

Seepage Velocity 

The average linear seepage velocity can be calculated using the 
following formula: 

where 
v, 
K 
dh/dl 
n 

= seepage velocity 
= hydraulic conductivity 
= groundwater gradient 
= porosity 

The range of porosities determined for various sediment types is 
shown in Table 7. As illustrated in Figure 9, the wells used for the 
hydraulic conductivity tests are screened primarily in fine- to 
medium-grained, well-sorted, well-rounded sand deposits, which 
contain lenses of coarse sand and gravel. 

Table 7 
Porosity Ranges for Unconsolidated Sediments 

(Fetter, 1988) 

Material Porosity 

Clay 33%-60% 

Silt 35%-50% 

Glacial till 10%-20% 

Well-sorted sand or gravel 25%-50% 

Sand and gravel, mixed 20%-35% 
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Using the geometric mean hydraulic conductivity of 1.77 X 10-2 

em/sec, and intermediate groundwater gradient of 8.5 X 104 em/sec, 
and assuming a porosity of 35 percent for the deposits located in the 
screened intervals of the wells, the average linear velocity for the 
Webster study area is: 

v. = 
1.77 X 10-2 em/sec (0.00085) 

0.35 

= 4.3 X 10-5 em/sec 

= 1.4 X 10-6ft/sec 

= 1.2 X 10-1 ft/ day 

= 43.8 ft/year. 

In the area just west of village well VW-2, the hydraulic gradient is 
slightly higher: 

V = 1.77 X 10-2 em/sec (0.0009) 
s 0.35 

= 4.6 X 10-5 em/sec 

= 1.5 X 10-6ft/sec 

= 1.3 x w-1 ft/ day 

= 47.5 ft/year. 

Assuming that the groundwater elevations, groundwater gradients, 
and sediment porosities used in the above calculations are 
representative, a water particle in the saturated zone is expected to 
travel horizontally between 44 and 48 feet per year. These values 
are much lower than those calculated by Ayres (1987), which imply 
seepage velocities ranging from 2070 to 2250 feet per year. 
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January 1992 

In order to determine the composition and distribution of subsurface 
contamination in the Webster study area, both soil and groundwater 
samples collected during this investigation were chemically analyzed. 
Laboratory analyses of both soil and groundwater were performed 
by Enviroscan, Rothschild, Wisconsin (Wisconsin Lab Certification 
Number 737053130). Chain-of-custody documents and laboratory 
reports of the analyses are included in Appendix E (soil) and 
Appendix F (groundwater). 

Soil Sample Collection 

During the drilling of the soil borings, 218 soil samples were 
collected by a RREM geologist for possible geochemical analyses. 
Thirty-eight of these samples were analyzed; the samples were 
selected from the intervals shown in Table 8. Soil samples were 
collected in 4-ounce glass laboratory jars, using procedures described 
on page 8. Following collection, the sample jars were immediately 
placed in insulated containers and kept cool with ice packs. At the 
end of each day, the samples were transferred to the Webster 
Municipal Building and stored overnight in a refrigerator. The 
following day, the jars containing samples chosen for chemical 
analysis were packed into insulated shipping containers with ice 
packs and shipped via overnight carrier to Enviroscan. 

Laboratory Analysis 

A total of 38 samples were analyzed, including a minimum of one 
sample per boring. Up to five samples per boring were analyzed 
where jar-headspace results suggested VOC contamination. Two 
duplicate samples were analyzed. 

Twenty-eight samples from early in the drilling program were 
analyzed in accordance with the following methods: 

Volatile Organic Compounds: EPA Method 8010/8020. 
Total Petroleum Hydrocarbons (TPH): California Method, 
with a capillary GC/FID. 
Lead: EPA Method 7421. 
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Soil Boring 
Number 

SB-1 

SB-2 

SB-3 

SB-4 

SB-5 

SB-6 

SB-7 

SB-8 

SB-9 

SB-10 

Page26 

Table 8 
Depths of Soil Samples Collected for Chemical Analysis 

Village of Webster, Wisconsin 

Depth of Sample Depth of Sample 
Collection (In feet below Soil Boring Collection (In feet below 

Date gronnd surface) Number Date gronnd snrl\lce) 

6/17/91 9- 11 SB-11 6/25/91 34-36 
6/17/91 34-36 

7/f'f)/91 24-26 SB-12 6/19/91 9- 11 
7/f'f)/91 34-36 6/19/91 34-36 

6/18/91 34-36 SB-13 6/24/91 34-36 

7/11/91 34-36 SB-14 6/19/91 34-36 
7/11/91 44-46 
7/11/91 69- 71 

6/26/91 34- 36 SB-15 6/18/91 34-36 

6/26/91 34- 36 SB-16 8/05/91 4- 6 
8/05/91 44-46 
8/05/91 64-66 

7/16/91 8- 10 SB-17 8/06/91 4- 6 
7/17/91 38-40 8/06/91 44-46 
7/17/91 60-62 8/06/91 69-71 
7/17/91 64-66 

7/08/91 34-36 SB-18 8/06/91 9- 11 
8/06/91 34-36 

7/22/91 8- 10 SB-19 8/06/91 14- 16 
7/23/91 40-42 8/06/91 34-36 
7/23/91 60-62 
7/23/91 68-70 

6/25/91 34-36 
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Since the lead and TPH results suggested no contamination from 
these substances, the final ten samples were analyzed for VOCs 
only, by EPA Method 8010/8020. 

Results of Chemical Analyses of Soil 

The results of the chemical analyses of the soil samples from 
Webster are summarized in Table 9. Lead, tetrachloroethylene, 
toluene and methylene chloride were detected in these samples. 
Figure 16 illustrates the distribution and composition of soil 
contamination detected in soil borings completed by RREM (1991) 
and by Ayres (1987). 

Lead was detected in 17 of the 28 samples analyzed. The values 
reported ranged from 1.82 to 9.47 ~g/g. These are considered to be 
background concentrations. 

Tetrachloroethylene (PCE) was detected in soil samples collected 
from depths of 34 to 36 feet in soil borings SB-1 ( 34. 9 tJ8 I g), SB-6 
(2.4 tJg/g), and SB-18 (9.3 tJg/g), and at 69 to 71 feet in boring SB-4 
(5.8 tJg/g). These results appear to limit the PCE contamination to 
an area north of Main Street that is approximately 800 feet long and 
200 feet wide. 

Soil contaminated with toluene was found only at soil boring SB-13, 
at a depth of 34 to 36 feet, where a concentration of 4.2 ~g/ g was 
detected. 

Methylene chloride ( dichloromethane) contamination was detected 
in samples from soil borings SB-4, SB-7, SB-9 and SB-14. 
Enviroscan reported that the methylene chloride concentrations may 
be the result of laboratory contamination. According to an 
Enviroscan chemist, methylene chloride is used in the preparation of 
samples for semi-volatile compound analysis. Each day, Enviroscan 
runs a test blank through its analytical equipment; if methylene 
chloride concentrations are detected, each subsequent analysis that 
detects this compound is footnoted as containing possible lab 
contamination. 
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Sample Location 
(Soil Boring I Depth) 

SB-1 
9-11 ft. 

34-36 ft. 

SB-2 
24-26 ft. 
34-36 ft. 

SB-3 
34-36 ft. 

SB-4 
34-36ft. 
34-36 ft. (4) 

44-46 ft. 
69-71 ft. 

SB-5 
34-36ft. 

SB-6 
34-36ft. 

SB-7 
8-11 ft. 

38-40 ft. 
60-62 ft. 
60-62 ft. ( 4) 

64-66ft. 

SB-8 
34-36 ft. 

I 

I 
I 

I 
I 

I 

Table 9 
Summary of Laboratory Analyses of Soil Samples 

Samples Collected June 17, 1991 through August 6, 1991 
Village of Webster, Wisconsin 

Compound Concentration (all units ng/g) 

2.5 

I 
NDl'l 

I 
ND 

I 
ND 

ND ND 34.9 ND 

ND 

I 
ND 

I 
ND 

I 
ND 

ND ND ND ND 

2.0 I ND I ND 

5.34 42.9 ND ND 
5.29 46.0 ND ND 
9.47 49.2 ND ND 
ND 43.1 5.8 ND 

3.49 I ND I ND I ND 

ND I ND I 2.4 I ND 

2.06 ND ND ND 
2.31 ND ND ND 
3.9 13.7 ND ND 
3.52 35.7 ND ND 
2.34 22.4 ND ND 

2.27 I ND I ND I ND 

I ND 
ND 

I 
ND 
ND 

ND 
ND 
ND 
ND 

I ND 

I ND 

ND 
ND 
ND 
ND 
ND 

I ND 



Sample Location 
(Soil Boring I Depth) 

SB-9 
8-10 ft. 

40-42 ft. 
60-62 ft. 
68-70 ft. 

SB-10 
34-36 ft. 

SB-11 
34-36 ft. 

SB-12 
9-11ft. 

34-36 ft. 

SB-13 
34-36 ft. 

SB-14 
34-36 ft. 
-

SB-15 
34-36ft. 

SB-16 
4-6ft. 

44-46 ft. 
64-66ft. 

I 

I 
I 
I 
I 

Table 9, continued 
Summary of Laboratory Analyses of Soil Samples 

Samples Collected June 17, 1991 through August 6, 1991 
Village of Webster, Wisconsin 

Compound Concentration (all units ng/ g) 

ND ND ND ND 
4.62 ND ND ND 
ND 14.6 ND ND 
1.82 ND ND ND 

2.26 I ND I ND I ND 

3.34 I ND I ND I ND 

ND I ND I ND I ND 
ND ND ND ND 

ND I ND I ND I 4.2 

3.7 I 13.5 I ND I ND 

ND ND ND ND 

_(5) ND ND ND 
- ND ND ND 
- ND ND ND 

ND 
ND 
ND 
ND 

I ND 

I ND 

I ND 
ND 

I ND 

I ND 

ND 



Sample Location 
(Soil Boring I Depth) 

SB-17 
4- 6 ft. 

44-46 ft. 
69-71 ft. 

SB-18 
9-11 ft. 

34-36 ft. 

SB-19 
14-16 ft. 
34-36 ft. 

I 

I 
I 

<1l May be a Ia bora tory contaminant 

Table 9, continued 
Summary of Laboratory Analyses of Soil Samples 

Samples Collected June 17, 1991 through August 6, 1991 
Village of Webster, Wisconsin 

-

I 
ND 

I 
ND 

I 
ND 

- ND ND ND 
- ND ND ND 

-

I 
ND 

I 
ND 

I 
ND 

- ND 9.3 ND 

- I ND I ND 
I 

ND 
- ND ND ND 

<ZJ Detection limits in accordance with methods discussed on page 25. Detection limits may vary slightly between analyses. 
<'l ND - Not detected; compound concentration is below detection limit 
<4l Duplicate sample. 
<'J - - Not analyzed. 
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WATER 
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Earlier studies by the Wisconsin DNR (1984), and Ayres Associates 
(1987), along with several rounds of water sampling by the 
Wisconsin DNR between 1984 and 1991 have indicated that 
groundwater in the Webster area is contaminated by volatile organic 
compounds. 

As part of the 1991 subsurface investigation by RREM, Inc., 
chemical analysis of groundwater samples was conducted. 

Groundwater Sample Collection 

Groundwater samples were collected during two sampling periods: 
September 17-19, 1991, and October 14-16, 1991. Samples were 
collected from wells installed for this investigation (1991) and from 
wells installed by Ayres Associates in 1986. Groundwater sample 
collection was supervised by a RREM geologist. 

Prior to sampling, each well was purged of at least four well 
volumes of water to ensure that representative samples of 
groundwater were obtained, as suggested in the Wisconsin DNR 
Groundwater Sampling Procedures Guidelines (1987). Groundwater 
samples were then collected from each well, using teflon bailers. 

One field blank and two duplicate samples were collected during the 
first round of sampling. Two field blanks and two duplicate samples 
were collected during the second round of sampling. 

Following collection, groundwater samples were placed in insulated 
containers with ice packs and/or ice and shipped via overnight 
carrier to Enviroscan Laboratories, Rothschild, Wisconsin. Samples 
were analyzed for volatile organic compounds (VOCs), by EPA 
Method 8010/8020. 

Results of Chemical Analyses of Groundwater 

The results of both rounds of 1991 groundwater sampling are 
summarized in Tables 10 and 11. Wisconsin DNR Enforcement 
Standards (ES) and Preventive Action Limits (PAL) are presented 
in Table 12. 

Page31 



Monitoring Well 

91-1 NDczJ 

91-ZA ND 

91-2B 0.5 

91-3 1.6 

91-4 I ND 

91-5A ND 

91-5AC'l ND 

91-5B I 0.3 

91-6 ND 

91-7 ND 

91-8 ND 

OW-l ND 

OW-2 ND 

OW-3 ND 

OW-4 ND 

OW-5 ND 

OW-6 I ND 

Table 10 
Summary of Laboratory Analysis of Groundwater Samples 

Round One Sampling (samples collected September 17-19, 1991) 
Village of Webster, Wisconsin 

Concentration 

1.2-Dichloro- Tetracbloro-

ND ND ND ND 

ND ND ND ND 

1.4 ND 0.7 112.0 

ND 83.6 ND ND 

ND 2.9 ND 15.3 

ND ND ND 8.0 

ND ND ND 7.7 

ND 0.8 ND ND 

ND ND ND 31.8 

ND ND ND ND 

ND ND ND ND 

ND ND ND 13.8 

ND 43 ND 2.3 

ND ND ND ND 

ND ND ND ND 

ND ND ND 3.5 

I ND I ND ND 1.3 

Tricbloro-

ND ND 

ND ND 

ND 6.1 

ND ND 

ND 0.2 

ND ND 

ND ND 

ND ND 

ND 0.4 

ND ND 

0.6 ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 



(1) 

(2) 

(3) 

Monitoring Well 

Benzene 

OW-7 ND 

OW-8 ND 

OW-9 ND 

OW-9'-3l ND 

VW-2 ND 

Table 10, continued 
Summary of Laboratory Analysis of Groundwater Samples 

Round One Sampling (samples collected September 17-19, 1991) 
Village of Webster, Wisconsin 

1,2-Dichloro
benzene 

ND 

ND 

ND 

ND 

ND 

Compound Concentration (all units pg/1) 

1,2-Dichloro
ethane 

ND 

ND 

ND 

ND 

2.8 

1,2-Dichloro
propane 

ND 

ND 

ND 

ND 

ND 

Tetrachloro
ethylene 

13 

13.2 

ND 

ND 

ND 

Detection limits in accordance with methods discussed on page 31. 
ND - Not Detected. 
Duplicate sample. 

Toluene 

ND 

ND 

ND 

ND 

ND 

I 

I 

Trichloro
ethylene 

ND 

ND 

ND 

ND 

ND 



Monitoring 
WeU 

91-1 

91-2A 

91-2B 

91-3 

91-4 

91-5A 

91-SB 

91-6 

91-6(3) 

91-7 

91-8 

OW-l 

OW-2 

OW-3 

OW-4 

OW-5 

0.6 

0.5 

ND 

0.7 

0.5 

0.4 

0.4 

0.3 

0.2 

ND 

0.4 

1.1 

0.2 

0.2 

ND 

ND 

Table 11 
Summary of Laboratory Analysis of Groundwater Samples 

Round Two Sampling (samples collected October 14-16, 1991) 
Village of Webster, Wisconsin 

1,2-
Dichloro-

ND 

ND 

1.4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1,2-
Dichloro-

ND 

ND 

ND 

90.2 

1.5 

ND 

0.8 

ND 

ND 

ND 

ND 

ND 

25 

ND 

ND 

ND 

Compound Concentration (all units J<g/1) 

ND 

ND 

2.2 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1,2-
Dichloro-

ND 

ND 

0.6 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Ethyl-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3.3 

ND 

ND 

ND 

ND 

Tetra
chloro-

ND 

ND 

105.0 

ND 

11.5 

5.1 

ND 

320 

52.5 

0.6 

ND 

9.4 

1.2 

ND 

ND 

21 I 

1.0 ND ND 

0.9 ND ND 

ND 7.2 ND 

ND 0.3 ND 

0.7 ND ND 

0.8 ND ND 

ND ND ND 

ND 0.7 ND 

ND 0.6 ND 

ND ND ND 

5.6 ND ND 

0.5 ND 1.1 

ND ND ND 

ND ND J ND 

ND ND I ND 

ND I ND I ND 



(1) 

(2) 

(3) 

Monitoring 
Well 

OW-5(3) 

OW-6 

OW-7 

OW-8 

OW-9 

VW-2 

Blank -
FB-1 

FB-2 

ND 

ND 

0.3 

0.2 

ND 

ND 

ND 

ND 

ND 

Table 11, continued 
Summary of Laboratory Analysis of Groundwater Samples 

Round Two Sampling (samples collected October 14-16, 1991) 
Village of Webster, Wisconsin 

1,2-
Dichloro-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1,2-

ND 

ND 

ND 

ND 

ND 

27 

ND 

ND 

ND 

Compound Concentration (all nnits pg/1) 

1,2-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1,2-
Dichloro-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Tetra-

2.1 

0.9 

1.6 

129 

ND 

ND 

ND 

ND 

ND 

Detection limits in accordance with methods discussed on page 31. 
ND - Not Detected. 
Duplicate sample. 

ND ND ND 

ND ND ND 

0.5 ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 

ND ND ND 
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Table 12 
Wisconsin Department of Natural Resources 

Public Health Groundwater Quality Standards<1
) 

October 1990 

Compound Enforcement Standard 
(J'I/1) 

Benzene 5 

1,2-Dichlorobenzene 1250 

1,2-Dichloroethane 5 

1,2-Dichloroethylene 100 

1,2-Dichloropropane NA<'l 

Ethylbenzene 1360 

Tetrachloroethylene 1 

Toluene 343 

Trichloroethylene 5 

(M & P) Xylene 620 

<1l Per Wisconsin Administrative Code NR 140. 
(ZJ cis-1,2-dichloroethylene. 
<3l trans-1,2-dichloroethylene. 
<<l NA- Standards not established. 

First Round Sampling 

Preventive Action Limit 
(J'I/I) 

0.067 

125 

0.05 

10<'l or zo<'l 

NA 

272 

0.1 

68.6 

0.18 

124 

First-round results indicate the presence of gasoline-related 
contaminants: 
.. Benzene was detected in three of the wells samples (91-2B, 91-3 

and 91-SB), with concentrations ranging from 0.3-1.6 !J.g/1. 
These concentrations exceed the PAL but do not exceed the ES. 

.. Toluene was detected only in well 91-8 at a concentration of 0.6 
IJ.g/1. This concentration does not exceed the PAL or the ES. 

.. 1,2-dichloropropane was detected only in well 91-2B (0. 7 IJ.g/1). 
No PAL orES has been established for 1,2-dichloropropane. 
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The distribution of these contaminants is illustrated in Figure 17. 
Although present, contamination by these gasoline-related 
compounds is not the focus of this study. 

Other contaminants detected during the first round of sampling 
were the following halogenated compounds: 
.. 1,2-dichlorobenzene was detected only in well 91-2B (1.4 11{5/l). 

This concentration does not exceed the PAL or the ES. 
.. 1,2-dichloroethane was detected in wells 91-3 (83.6 11{5/ l), 91-4 

(2.9 11{5/l), 91-SB (0.8 11{5/l) OW-2 (4.3 11{5/l) and village well 
VW-2 (2.8 IJ8/l). These concentrations exceed the PAL 
established for this compound, but the ES is exceeded only in 
well 91-3. 

.. Tetrachloroethylene was detected in eleven of the wells tested, 
with concentrations ranging from 1.3 tJ.g/1 to 112 tJ.g/1. These 
concentrations exceed both the PAL and the ES. 

.. Trichloroethylene was detected in wells 91-2B (6.1 IJ8/l), 91-4 
(0.2 1J8/l), and 91-6 (0.4 IJ8/l). These concentrations exceed the 
PAL, but the ES is exceeded only in well 91-2B. 

The distribution of these compounds is shown in Figure 18. 

Second Round Sampling 

Gasoline-related contaminants were again detected during the 
second-round chemical analyses of groundwater samples. 
.. Benzene concentrations ranging from 0.2 tJ.g/1 to 1.1 tJ.g/1 were 

detected in 14 of the wells sampled. These values again exceed 
the PAL but are below the ES. 

.. Ethylbenzene was detected only in well OW-l, where a 
concentration of 3.3 tJ.g/1 was found. This concentration is well 
below both the PAL and the ES. 

.. 1,2-dichloropropane was detected only in well 91-2B (0.6 tJ.g/1). 
Again, no PAL or ES has been established for this compound. 

.. Toluene was detected in seven of the wells sampled, with 
concentrations ranging from 0.5 tJ.g/1 to 5.6 tJ.g/1. These values 
are below both the PAL and the ES. 

.. M-xylene and p-xylene were detected only in well OW-1, where 
the concentration of 1.1 tJ.g/1 is not greater than either the PAL 
or the ES. 

The distribution of these contaminants is illustrated in Figure 19. 
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Also detected during second round sampling were compounds 
primarily associated with solvents. These include: 
~ 1,2-dichlorobenzene was detected only in well 91-2B. The 

reported concentration of 1.4 IJ.g/1 at this location is well below 
the PAL and ES. 

~ 1,2-dichloroethane was detected in wells 91-3 (90.2 ~Jg/1), 91-4 
(1.5 IJ8/l), 91-5B (0.8 ~Jg/1), OW-2 (2.5 ~Jg/1), and VW-2 (2.7 
~Jg/1). As in the first round of sampling, these concentrations 
exceed the PAL, but the ES of 0.5 IJ.g/1 is exceeded only in well 
91-3. 

~ 1,2-dichloroethylene was detected only in well 91-2B, at a 
concentration of 2.2 IJ.g/1, is below the PAL and the ES. 

~ Tetrachloroethylene was again found to be the most widespread 
of the halogenated contaminants. This compound was detected 
in 13 of the wells tested, at concentrations ranging from 0.6 IJ.g/1 
to 105 IJ.g/1. These values exceed both the PAL and the ES. 

~ Trichloroethylene concentrations were detected in shallow well 
91-6 (0.6 and 0.7 ~Jg/1) in the eastern part of the study area, and 
in deep wells 91-2B (7.2 ~Jg/1) and 91-3 (0.3 ~Jg/1) in the western 
part of the study area. These values are above the PAL of 0.18 
IJ.g/1. Only the concentration reported in well 91-2B exceeds the 
ES of 5 IJ.g/1. 

The distribution of these compounds is shown in Figure 20. 

DISCUSSION OF FINDINGS 
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Based on the results of laboratory analysis of groundwater, the 
halogenated compounds 1,2-dichloroethane and tetrachloroethylene 
appear to have a well-defined distribution in the groundwater in the 
Webster area. 

Uses for 1,2-dichloroethane include degreaser, solvent, wetting and 
penetrating agent, and lead scavenger in anti-knock gasolines (Sax 
and Lewis, 1987). Uses for tetrachloroethylene include dry cleaning 
solvent, vapor degreasing solvent, drying agent for metals and 
certain other solids, vermifuge, heat transfer medium, and the 
manufacture of fluorocarbons (Sax and Lewis, 1987). 
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Both 1,2-dichloroethane and tetrachloroethylene have densities 
greater than that of water (Table 13). These compounds have been 
classified as Dense Non-Aqueous Phase Liquids (DNAPLs) (Ruling 
and Weaver, 1991). Chlorinated solvents are the most frequently 
encountered contaminants within this classification. 

Within the vadose zone, the DNAPL contamination may exist in up 
to four simultaneous phases. These include: 

1. The air phase, where the contaminants are present as vapor; 
2. The solid phase, where the contaminants may adsorb or 

partition onto the soil or aquifer material; 
3. The water phase, in which the contaminants dissolve into the 

water according to their relative solubility; 
4. The immiscible phase, where the contaminants are present as 

dense non-aqueous phase liquids (Ruling and Weaver, 1991). 

Table 13 
Densities of Contaminants Detected in Webster 

(Sax and Lewis, 1987) 

Contaminant Densitf1l 

Benzene 0.8790 

Dichloromethane (methylene chloride) 1.335 

1,2-Dichlorobenzene 1.284 

1,2-Dichloroethane 1.2554 

1,2-Dichloroethylene 1.27(2) 

Ethylbenzene 0.867 

Tetrachloroethylene 1.160(3) 

Toluene 0.866 

Trichloroethylene 1.452 - 1.458(3) 

Trichlorofluoromethane 

M-xylene 

P-xylene 

(t) Measured in grams/cubic centimeter (g/cm'). 
l2l According to Weiss (1986). 

1.494 

0.8684 

0.8611 

Reference 
Temperature 

20'C 

15'C 

20'C 

20'C 

25'C 

20'C 

20'C 

20'C 

25'C 

17.2'C 

15'C 

20'C 

l3l Calculated using reference water densities from Perry et a!. (1969). 
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Potential Migration of DNAPLs 

DNAPLs are considered mobile in three of the four phases. Under 
saturated, subsurface conditions, DNAPLs can migrate in water 
according to their solubility, and in the gas phase, according to their 
DNAPL-air partition coefficients. DNAPLs as a continuous 
immiscible phase also have potential to be mobile. The relative 
distribution of DNAPLs within these three phases is complex and is 
poorly understood at this time. 

In the solid phase, DNAPLs which have adsorbed onto the soil are 
considered immobile. 

Often, pore spaces within permeable sediments-such as sands or 
fracture networks within low permeability units such as 
clays-provide the most efficient locations for movement of the 
contaminant. Soil capillarity is also important when considering the 
lateral movement of DNAPLs. Because of the surface tension 
within the pores within the sediment, a fraction of the DNAPLs will 
be retained within the porous media. This fraction is referred to as 
residual saturation. 

DNAPL contaminants tend to sink within the saturated zone, rather 
than float on top of the water table as many petroleum-related 
contaminants do. According to Cherry (1991), when DNAPLs sink 
in the groundwater zone, their movements (i.e., their immiscible 
phase) are influenced more by gravity than by natural groundwater 
movement. The contaminants will continue to sink until a 
stratigraphic unit of lower permeability is encountered. At this 
point, the transport of the DNAPLS will depend greatly on the 
gradient of the lower permeability stratigraphic unit. If the 
directional gradient of the stratigraphic unit is different than the 
groundwater gradient, the continuous (immiscible) phase DNAPL 
contamination may migrate in a different direction than the flow of 
groundwater, while the dissolved (water, gas) phase contaminants 
will continue to migrate in the direction of groundwater flow 
(Huling and Weaver, 1991). Eventually, continuous-phase DNAPLS 
are expected to pool within topographic depressions on the 
relatively impermeable stratigraphic unit. Several possible scenarios 
for DNAPL migration are illustrated in Figure 21. 
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Distribution and Concentration of DNAPLs in Webster 
Study Area 

In an attempt to determine the distribution and concentration 
gradients of 1,2-dichloroethane and tetrachloroethylene, contour 
diagrams of the first and second round groundwater chemistry for 
these contaminants have been constructed. 

1.2-Dichloroethane 

Figures 22 and 23 are contour diagrams, presenting the results of 
1,2-dichloroethane concentrations detected in the first and second 
rounds of groundwater analysis, respectively. These two-dimensional 
diagrams present a simplistic view of the contaminant distribution, 
since the groundwater quality data has a three-dimensional 
component. Based on these diagrams, 1,2-dichloroethane appears to 
be restricted to the south-central and southwestern portions of the 
study area. 

The vertical distribution of 1,2-dichloroethane can be approximated 
based on the groundwater quality data available from the two 
rounds of analyses. Two of the five wells (91-4 and OW-2) in which 
1,2-dichloroethane is present are screened at the top of the aquifer, 
whereas the remaining wells (91-SB, 91-3, and VW-2) are screened 
deeper in the formation. Conceptual drawings of the vertical 
distribution of 1,2-dichloroethane are shown in Figure 24. These 
conceptual cross-sections were constructed by projecting the 
concentrations of 1,2-dichloroethane from the first round of 
groundwater sampling onto the cross-section planes X-X' and 
Y-Y'. 

The highest concentration of this contaminant was found at well 
91-3, during both rounds of groundwater analysis (83.6 11g/l in round 
1, and 90.2 !J.g/1 in round 2). The concentration of 1,2-
dichloroethane appears to decrease upgradient and downgradient 
(northeast and southwest, respectively) of well 91-3. The 
concentration also decreases in directions perpendicular to 
groundwater flow (northwest and southeast) but appears to increase 
with depth. 

The contaminant distribution is well-constrained near the top of the 
aquifer, with nearby wells OW-4, OW-5, OW-6, OW-1, 91-SA, 
OW-9, and OW-3 showing no impact from this contaminant. 
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Information is limited at depth, with well 91-2B to the north being 
the nearest available deep aquifer sampling point. Well 91-2B 
constrains the northernmost possible margin of 1,2-dichloroethane 
contamination. However, no wells exist south-southeast of well 91-3, 
nor further west than VW-2. Therefore, the extent of contamination 
in these directions cannot be adequately determined. 

The source for 1,2-dichloroethane appears to occur along Main 
Street on the west side of town, probably between Pike and 
Sturgeon avenues. Information collected prior to the start of this 
investigation indicated a printing shop had once operated in the 
vicinity of the current Community Center; the former printing shop 
may represent a source for the 1,2-dichloroethane contamination. 

Although the source of the 1,2-dichloroethane is not known with 
certainty, RREM believes the majority of the original compound has 
passed through the unsaturated zone. The apparent lack of 
widespread soil contamination by 1,2-dichloroethane lends support 
to this theory, although it should be noted that direct encounters of 
DNAPLs in boreholes are rare (Cherry, 1991). Once in the 
saturated zone, 1,2-dichloroethane may have travelled to the bottom 
of the aquifer, pooled on top of a relatively impermeable 
stratigraphic layer, or migrated according to the slope of an 
impermeable surface encountered at depth. 

Tetrachloroethylene 

Contour drawings of the concentrations of tetrachloroethylene 
(PCE) from the first and second rounds of groundwater sampling 
are illustrated in Figures 25 and 26. 

These drawings were constructed based on tetrachloroethylene 
concentrations detected in wells screened in the shallow sections of 
the aquifer, between depths of 34 and 45 feet. The locations of 
contaminated soil samples at depths of 34 to 36 feet were also 
considered in constructing the contours, but no contaminant 
concentrations other than those detected in the groundwater have 
been implied. Therefore, the maps shown in Figures 25 and 26 
represent the concentrations of PCE that might be expected to 
occur in groundwater present only in the upper sections of the 
aquifer. 
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Based on comparison of the chemical analyses of soil and 
groundwater, it appears that contaminated groundwater occurs 
where there is contaminated soil, but contaminated soil is not always 
present where groundwater contamination exists. It is likely that 
soil contamination will be found only near the source of 
contamination, and only where high levels of water contamination 
exist away from the source. 

In the upper sections of the aquifer, tetrachloroethylene
contaminated groundwater occurs within a northeast-southwest 
trending plume, approximately 1600 feet in length and up to 450 
feet in width, which occurs west of Lakeland Avenue (Highway 35) 
between Elm and Cedar streets (Figures 25 and 26). The highest 
concentration of tetrachloroethylene in groundwater within this 
portion of the aquifer was found at well 91-6 (31.8 !J.g/1, 32 IJ.g/1, 
and 52.5 j.l.g/1), while the highest concentration of soil contamination 
was detected at SB-1 (34.9 ~Jog/g). The concentration of PCE 
appears to decrease. upgradient and downgradient of these two 
locations. Concentrations also appear to decrease perpendicular to 
groundwater flow. 

The lateral distribution of the tetrachloroethylene contamination is 
well-defined in the southwestern region of the study area by wells 
91-3, OW-9, OW-3, and OW-4. In the northwestern portion of the 
area, the extent of the plume is delimited by data from wells 91-1 
and 91-2A In the east, the extent of contamination is restricted by 
data from well 91-8. It is difficult to ascertain the lateral extent of 
contamination in the eastern portion of the study area and the 
longitudinal extent of contamination in the western portion of the 
area, because of a lack of sampling points. 

In addition to lateral and longitudinal concentration gradients, it 
also appears that vertical concentration gradients of PCE 
contamination are present in Webster. The highest concentrations 
of tetrachloroethylene detected in both rounds of groundwater 
sampling occurred in well 91-2B (112 and 105 !J.g/1), which is 
screened between a depth of 65 and 70 feet near the intersection of 
Elm Street and Pike Avenue. Chemical analyses of groundwater 
samples taken from well 91-7, which is also screened between 65 
and 70 feet deep, failed to detect tetrachloroethylene during round 1 
sampling and detected only 0.6 !J.g/1 PCE during round 2 sampling. 
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It appears, therefore, that the tetrachloroethylene plume is sinking 
as it moves from east to west. At depth, the plume also appears to 
be centered more northward than it is near the top of the aquifer. 
This apparent northward shift in the location of the plume may be a 
result of the plume encountering a relatively impermeable soil unit, 
such as the silt horizon that was encountered at depths of 60 to 66 
feet in soil boring SB-9. 

Conceptual illustrations of the possible geometry of the 
tetrachloroethylene-contaminated groundwater plume, based solely 
on the results of the first round groundwater analyses, are illustrated 
in Figure 27. These conceptual cross-sections were constructed by 
projecting the concentrations of tetrachloroethylene from the first 
round of groundwater sampling onto the cross-section planes X-X' 
and Y-Y'. These diagrams illustrate the sinking nature of the 
plume as it moves from its source in the east-central region of the 
study area to the west, via transportation by flowing groundwater. 

Based on current data, it is not possible to determine the nature of 
the plume below a depth of 70 feet. However, based on the relative 
differences in density between water and tetrachloroethylene, it is 
likely that the plume will continue to sink until it encounters an 
impermeable boundary, where it is likely to pool within topographic 
depressions. 

Based on information collection to date, it appears that a source of 
tetrachloroethylene contamination may exist west of Lakeland 
Avenue and east of Muskey Avenue, between Main and Elm streets. 
It is RREM's interpretation that this source is separate from the 
source of 1,2-dichloroethane. Research early in this investigation 
indicated that dry cleaning businesses were operating at the location 
of the present laundromat, as well as in the vicinity of the post 
office. These two locations may represent possible sources of the 
tetrachloroethylene contamination. 
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The distribution of soil and groundwater contamination by 
halogenated volatile organic compounds in the Webster study area 
has been examined within this report. The potential impacts to 
receptors are discussed below. 

Based on the analyses performed for this study, tetrachloroethylene
contaminated soil appears to be confined to depths between 34 and 
71 feet in the Webster area. Although this soil does not have any 
direct contact with humans, the contaminated soil may represent, in 
part, a source for tetrachloroethylene to further contaminate the 
groundwater. Groundwater quality will continue to be affected, as 
long as this contaminated soil is present. Well 91-8, which is located 
upgradient of the potential source of PCB contamination, contains 
groundwater that does not appear to be affected by the PCB 
contamination. Therefore, it appears that PCE-contaminated 
groundwater is restricted to receptors downgradient of well 91-8. 

Contaminated groundwater appears to have the potential to affect a 
widespread area within and to the west of the Village of Webster. 
The following receptors have been or may be affected by 
contaminated groundwater: 

1. Village well 2 (VW-2) continues to be impacted by 
contamination from 1,2-dichloroethane and, periodically, by 
tetrachloroethylene. During the course of this study, 
concentrations of 2.8 and 2. 7 !lg/1 of 1,2-dichloroethane were 
detected in water samples from this well. Tetrachloroethylene 
has periodically been detected in water samples analyzed by the 
Wisconsin DNR and Mid-State Associates from this well since 
1984. The concentrations detected for this study are relatively 
low and do not exceed the Enforcement Standard of the 
Wisconsin DNR. However, a potential for impacts to human 
health does exist. 

2. Potential exists for contamination of private wells located 
downgradient (to the west) of the study area. The residence of 
Vernon and Connie Bushey, which is located approximately 500 
feet west of the boundary of the study area, is supplied by a 
private well. Attempts were made during the course of this 
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study to contact the Busheys and to sample water from their 
well. These attempts were unsuccessful. During the next phase 
of this investigation (Task II), samples will be collected and 
analyzed from this site. No further wells have been identified 
immediately downgradient of the study area. 

3. The Yellow River, located approximately 1.25 miles north of 
Village Well 2, and the Clam River, located approximately 1.25 
miles south of Village Well 2, represent potential downgradient 
receptors of contamination from the groundwater passing 
beneath Webster. A small stream located approximately 
one-quarter to one-half mile north of Village Well 2 represents 
the closest surface water to the presently defined plumes. It is 
speculated that, due to dilution from uncontaminated 
groundwater, levels of contamination will be greatly reduced by 
the time groundwater has reached these receptors. In addition, 
since the contaminants appear to be sinking with increasing 
distances from their probable sources, it is unlikely that surface 
water will be greatly impacted by the contamination. 

4. It appears that until the source(s) of contamination are 
eliminated, either by remedial action or dilution of the 
contamination via solution by groundwater, the potential exists 
for the continuation of widespread contamination. 
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Volatile organic compound (VOC) contamination has been 
documented in the Village of Webster, Wisconsin municipal water 
wells 1 and 2 since 1984 and 1985, respectively. RREM, Inc., was 
retained by the Wisconsin Department of Natural Resources (DNR) 
to conduct a remedial investigation of the contaminated aquifer in 
the Village of Webster. The purpose of this investigation was to 
determine the scope, extent, source( s ), and potential impacts of 
VOC contamination in the Village. 

As part of the investigation, a subsurface exploration program was 
conducted. Nineteen soil borings, varying from 36 to 71 feet in 
depth, were drilled at various locations within the site to evaluate 
the subsurface stratigraphy and to determine the lateral and vertical 
extent of the contamination. Based on these borings, the 
generalized stratigraphy in the Webster area, as logged with 
increasing depth, consists of: 

.. blacktop (on city streets only), 

.. silty to clayey sand plus gravel fill, 

.. silty clay, 

.. fine to coarse, well rounded, well sorted sand deposits, which 
locally contain lenses of pebbly to gravelly sand and silt to silty sand. 

Ten soil samples from the aquifer beneath Webster that were 
selected by RREM geologists were subjected to sieve analysis tests 
by GME Consultants, Duluth, Minnesota. The results of these 
analyses indicate that the aquifer varies from poorly graded sand 
(SP) to poorly graded sand with silt (SP-SM) to silty sand (SM). 

A Foxboro OV A-128 Flame Ionization Detector (FID) was used to 
screen soil samples in the field for volatile organic compound 
contamination using the standard jar-headspace method. Based on 
the chemical analyses of the soil from Webster (see below), there 
appears to be little correlation between the magnitude of the 
readings on the FID and actual soil contamination. This may 
suggest: 

.. the concentration of VOC contamination in the soil was not 
high enough to cause a significant FID reading; 

.. the vapor phase of contamination was not migrating into the 
headspace of the apparatus because of its relatively high 
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density with respect to air. It is speculated that the vapor phase of 
contamination remained in the pore space of the soil sample during 
these tests. 

Thirty-eight soil samples were selected for chemical analysis. The 
samples were analyzed by Enviroscan in Rothschild, Wisconsin. The 
first 28 samples were analyzed for volatile organic compounds 
(VOCs), using EPA Method 8010/8020, total petroleum 
hydrocarbons (TPH) using the California Method, and lead via EPA 
Method 7421. The final ten samples were analyzed only for VOC 
contamination by EPA Method 8010/8020. 

Lead was detected in 17 of the 28 samples analyzed, with 
concentrations ranging from 1.82 to 9.47 J,Lg/ g. 

Toluene was detected only in soil boring SB-13, where a sample 
from 34 to 36 feet had a concentration of 4.2 J.Lg/ g. 

Tetrachloroethylene (PCB) contaminated soil was detected at depths 
of 34 to 36 feet in soil borings SB-1 (34.9 J.Lg/ g), SB-6 (2.4 J.Lg/ g), 
and SB-18 (9.3 J.Lg/g). Tetrachloroethylene contamination was also 
detected at 69 to 71 feet in soil boring SB-4 (5.8 J.Lg/g). 

Methylene chloride was detected in soil samples from borings SB-4, 
SB-7, SB-9, and SB-14. However, it is believed that the methylene 
chloride detects resulted from lab contamination during the analysis 
of the samples. 

Ten monitoring wells were installed to evaluate the hydrogeological 
characteristics of the aquifer, as well as to allow groundwater 
sampling. Based on data collected from a pressure transducer 
during in situ hydraulic conductivity tests, the sediments beneath the 
study site were found to have a geometric mean hydraulic 
conductivity of 1.77 X 10·2 em/sec and an arithmetic mean hydraulic 
conductivity of 1.82 X w-z em/sec. This compares favorably with the 
hydraulic conductivity determined by GME Consultants on a 
recompacted sample of fine to medium sand (7.1 X 10·3 em/sec). A 
Shelby tube sample of silty clay was determined to have a hydraulic 
conductivity of 1.5 X 10'6 em/sec. 

Prepared BY RREM, Inc., Engineering & biVironmenta/ ConsuiiilliiS 
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Water table elevations were monitored from June through October 
in the ten wells installed by RREM and in the nine wells from the 
previous study by Ayres (1987). Groundwater flows from east to 
west, with a gradient between 8 X 104 ft/ft and 9 X 104 ft/ft. 

The groundwater flow velocity was calculated to be between 44 and 
48 ft/year, assuming a porosity of 35 percent for the fine- to 
medium-grained, well-sorted, well-rounded sand aquifer. 

Groundwater samples were obtained during two rounds of sampling 
from the 19 wells discussed above and from a tap connected to 
Webster village well 2. Contamination of groundwater by the 
gasoline-related compounds benzene, toluene, and 
1,2-dichloropropane was recognized during the first round of 
sampling. Benzene, ethylbenzene, 1,2-dichloropropane, toluene, and 
m- and p-xylene were also detected in the second round of sampling. 
However, only the concentrations reported for benzene exceed the 
Preventive Action Limits (PAL). None of the concentrations 
reported for these contaminants exceeded its respective 
Enforcement Standard (ES). 

Contamination by organic compounds used primarily as solvents was 
also recognized during the two rounds of groundwater sampling. 
During the first round of sampling, the halogenated compounds 
1,2-dichlorobenzene, 1,2-dichloroethane, tetrachloroethylene (PCB) 
and trichloroethylene (TCE) were detected. Second-round water 
samples detected the previous compounds, as well as 
1,2-dichloroethylene. Neither the PAL nor ES was exceeded by the 
concentrations of 1,2-dichlorobenzene, or 1,2-dichloroethylene. 

Dichloroethane concentrations that exceeded the PAL of 0.05 11g/l 
were detected in wells 91-4, 91-5B, OW-2, and VW-2. The 
Enforcement Standard for 1,2-dichloroethane was exceeded in both 
rounds of sampling by groundwater from well 91-3. 

Tetrachloroethylene was detected in water from 11 wells during the 
first round of sampling, and 13 wells from the second round of 
sampling. In all locations where tetrachloroethylene was detected, 
the concentrations exceeded both the PAL and the ES established 
by the Wisconsin DNR. 

Trichloroethylene was detected in wells 91-2B, 91-3, 91-4, and 91-6. 
All concentrations detected exceeded the PAL of 0.18 IJ.g/1, and the 
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concentration in well 91-2B consistently exceeded the Enforcement 
Standard of 5.0 iJ.g/1. 

The potential for high concentrations of contamination deep in the 
groundwater downgradient from the source appears to exist. Based 
on the distribution of 1,2-dichloroethane and tetrachloroethylene, 
the contamination by these substances appears to increase with 
depth as one moves further from the possible sources. The 
contaminants are expected to eventually pool within topographic 
depressions in the surface of a relatively impermeable unit. The 
likelihood of detecting these pools by conventional drilling is small, 
and any breaching of the confining layer may only lead to increasing 
the area contaminated by the substances. 

Based on this evaluation, it appears that a source of 
tetrachloroethylene contamination may exist west of Lakeland 
Avenue and east of Muskey Avenue between Main and Elm streets. 
It is RREM's interpretation that this source is separate from the 
source of 1,2-dichloroethane, which appears to be located along 
Main Street on the west side of the Village, probably between Pike 
and Sturgeon avenues. 

Based on the information collected to date, it appears that the most 
likely locations to be impacted by the contamination are located in 
the western portion of the study area and to the immediate west of 
the study area. Village well 2 (VW-2) continues to be impacted by 
the presence of 1,2-dichloroethane and tetrachloroethylene 
contamination, at levels that exceed the PAL. Because VW-2 is no 
longer being used as a municipal water supply, this contamination is 
presently not affecting the village water supply. However, such 
contamination will continue to preclude the use of VW-2 as a 
municipal water source. The Vernon Bushey residence, located 
approximately 500 feet west of the study area, is supplied by a 
private water well. At the present time, this well is the most likely 
downgradient receptor to be affected by the contamination. 

The Yell ow and Clam rivers also are potential downgradient 
receptors of the contamination. However, due to their distances 
from the presently outlined contamination plumes, and due to the 
apparent sinking nature of the plumes, these rivers are not likely to 
be greatly affected by the contamination. 

Propaied jjjf RREM,lnc., Engmflf111ng & EiiVIronmoriiB/ COnouiiBnts 
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Based upon the findings of this report, RREM recommends the 
following: 

1. The drilling of several soil borings at potential source locations, 
with soil sampling and geochemical analysis. This will better 
define the distribution of contamination. Groundwater samples 
should be collected from each soil boring to define the 
distribution of contaminants. 

2. The installation of monitoring wells and soil borings to better 
define the lateral and vertical limits of the 1,2-dichloroethane 
and tetrachloroethylene plumes. At the present time, the 
western and southeastern margins of the 1,2-dichloroethane 
plume is poorly defined, and the western, northern, and 
southeastern margins of the tetrachloroethylene plume, especially 
at depth, are not well defined. 

3. The drilling of at least four soil borings to the base of the sand 
aquifer underlying Webster. This will serve to better define the 
slope of the surface of the confining layer, which may be 
influencing the direction of migration of immiscible DNAPL 
phases at depth. It should also help to refine the present 
interpretations about the vertical distribution of the 
contamination. 

4. Continuation of groundwater sampling in the present wells and 
from Village Well 2 (VW-2). This will monitor the migration as 
well as the concentrations of any contaminants present in the 
groundwater. 

5. Sampling of water from residences with private wells located 
downgradient of the contaminant plumes should be undertaken. 
The Vernon Bushey residence, which has a private well 
approximately 500 feet west of Village Well 2, is the most likely 
location for future impacts from the present contamination. 
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Appendix A 

Results of Chemical Analyses of Soil and Groundwater from Previous Studies 
o Summary of Soil Geochemi§try, Ayres Associates 
o Summary of Groundwater Geochemistry, Ayres Associates, 

September 1936 (Round One Sampling) 
o Summary of Groundwater Chemistry, Ayres Associates, October 

1986 (Round Two Sampling) 
o Summary of Water Chemistry, Webster Village Wells 1 and 2 



Soil Boring I Sample 
Depth 

OW-l 
5 ft. 

15 ft. 
25 ft. 
30ft. 
35ft. 
45ft. 

OW-2 
5 ft. 
15ft. 
25ft. 
30ft. 
35ft. 
45ft. 

OW-3 
5 ft. 
10ft. 
40ft. 

OW-4 
5ft. 

45ft. 

Benzene 

ND 
ND 
ND 
ND 
ND 
0.6 

ND 
ND 
ND 
ND 
ND 
ND 

I 
ND 

I 
ND 
ND 

I ND I ND 

Table Al 
Summary of Soil Chemistry 
Ayres Associates (July 1986) 

Village of Webster, Wisconsin 

Compound Concentration (all units pg/g) 

Dichloromethane Ethylbenzene 

ND 29.6 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND 

I 
ND 

I 
2.0 ND 
ND ND 

ND I ND I ND ND 

Toluene 

45.7 
ND 
0.3 
0.3 
0.8 
1.2 

ND 
0.2 
0.4 
0.5 
0.3 
ND 

ND 
ND 
ND 

ND 
ND 

I 
I 

Trichloro
fluoromethane 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 

Appendix A 

M-xylene P-xylene 

51.0 60.7 
ND ND 
ND ND 
ND ND 
ND ND 
3.8 5.1 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

I ND I ND 
ND ND 



Soil Boring I Sample 
Depth 

OW-5 
5ft. 
45ft. 

OW-6 
5 ft. 
10ft. 
45 ft. 

OW-7 
5ft. 
10ft. 
45ft. 

OW-8 
5 ft. 
10ft. 
45ft. 

OW-9 
5 ft. 
40ft. 

Benzene 

I 
ND 

I ND 

ND 
ND 
ND 

ND 
ND 
ND 

ND 
ND 
ND 

I ND I ND 

Table Al, continued 
Summary of Soil Chemistry 
Ayres Associates (July 1986) 

Village of Webster, Wisconsin 

Compound Concentration (all units JJ!i!,/ g) 

Trichloro-
Dichloromethane Ethyl benzene Toluene fluoromethane 

ND 

I 
ND 

I 
ND 

I 
ND 

ND ND ND ND 

ND ND ND ND 
ND ND ND 9.8 
ND ND ND 3.3 

ND ND ND ND 
ND ND ND ND 
ND ND ND 11.3 

ND ND ND ND 
ND ND ND ND 
ND ND ND ND 

ND I ND I ND I ND 
ND ND ND ND 

M-xylene P-xylene 

I 
ND 

I 
ND 

ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

ND ND 
ND ND 
ND ND 

I ND I ND 
ND ND 



OW-l NDI'l 

OW-2 ND 

OW-3 ND 

0\V-4 ND 

OW-5 0.4 

OW-6 0.5 

OW-7 ND 

OW-8 ND 

OW-9 ND 

Table A2 
Summary of Groundwater Chemistry 

Ayres Associates, Sept 1936 (Round One Sampling) 
Village of Webster, Wisconsin 

Compound Concentration (all units ug/1) 

NO 0.6 0.5 

NO NO NO 

ND ND ND 

ND NO ND 

0.2 0.1 0.1 

ND ND ND 

0.9 ND ND 

0.9 0.9 ND 

0.2 ND NO 

lll Analyzed using EPA Method 601, with photoionization detector ( 10.2 e V). 
lZl ND - Not Detected. 

AppendL'l A 

ND 

ND 

NO 

NO 

ND 

ND 

1.2 

ND 

ND 



:rvlonitoring 
Well 

OW-l 

OW-2 

OW-3 

OW-4 

OW-5 

OW-6 

OW-7 

OW-8 

OW-9 

VW-2t'l 
(0.88 hours into pump test) 

VW-zl'l 
(20 hours into pump test) 

I 

Table A3 
Summm·y of Groundwater Chemistry 

Ayres Associates, October 1936 (Round Two Sampling) 
Village of Webster, Wisconsin 

Benzene Chloroform 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 

ND 0.3 

ND ND 

ND ND 

ND ND 

0.3 ND 

ND I ND I 

1,2-Dichloro· 
ethane 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

69.3 

9.9 I 

Tetrachloro· 
ethylene 

3.3 

0.7 

ND 

ND 

3.3 

0.1 

ND 

3.0 

0.2 

12.5 

5.5 

''l Analyzed using EPA Method 601. with photoionization detector (10.2 eV). 
czl ND - Not Detected. 
t'l Samples collected during a 20.5-hour pump test of Village Well 2 (October 1986). 

I 
I 

I 

I 

1,1,1-Trichloro· 
ethane 

ND 

ND 

ND 

ND 

ND 

ND 

0.4 

ND 

ND 

ND 

ND 

I 

I 

I 
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Trichloro· 
ethylene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.2 

ND 



Sampling Date 
1,2-Dichloroethane 

Table A4 
Summary of Water Chemistry 

Village Well 1 o Webster, Wisconsin 

Compound Concentration (all units ug/1) 

Tetrachloroethylene Trichloroethylene 
'"'''·'•'•'•'•"''·'>•'•'•'•'r.'•'''·'·'·''·'·'M"''-"'•'·''·'~···'•''·'r."•""''"''·'·'N.•> "''·''""·'''·''·'·'·'· •'·' •.·,.,..•,,•,•.•.•,•-•>.''''-"''·'·'·"'"'"·'·'"''"'·"'''·''·'""·''·'•'"-''·w,,• .. •.•.•.-.w.•N,•,wr.o.•,·,•.w.•.-.•,.,.,w,w,•.w.•.·~-·.-r.-.,•71'•'•'"·'.<"""'""'·""'"·"-'•W ''"'"''·'··-·,w.•,·.•,w=•·"""·'"'""·'""""''•''"~-.,..·""' . ~-"'"'·"'·'"·""""''''"''''" 

November 1984 D(l} 

December 1984 26 

January 1985 22 

May 1985 16 

October 1986 I 4 

February 1987 100 

February 1988 16 

May 1988 24 

October 1988 18 

August 1989 27 

(lJ D - Compound detected but not quantified. 
<'l ND - Not Detected. 

Sources: 
A - Wisconsin Department of Natura I Resources 

D NO<'> 

18 NO 

17 NO 

11 NO 

58 2.3 

18 ND I 
23 1.2 

18 ND 

19 ND 

9 0.34 

Appendix A 

Source 
... .,.-....,.., ... ,. .:·--~_.,.,,..,.....,._.,_ ... """"''. ··''"'"""'"""__.·..,._.,.,...,.,.,.="'"""'·-

A ' 

A 

A 

A 
' 

A 

A 

A 

A 

A I 
J 

A 
I 



Table AS 
Summary of Water Chemistry 

Village Well 2 rn Webster, Wisconsin 

Compound Concentration (all units ug/1) 
Sampling Date 

Benzene 1,2-Dichloroethane Tetrachloroethylene Trichloroethylene Toluene 

November 198-l ND01 ND 

November 1935 ND D"l 

December 1985 ND 14 

February 1987 ND D 

February 1983 2.3 120 

May 1983 ND I 6.7 
' 

October 1988 I ND I 2.8 
I 

August 1989 0.36 5.8 

March 1990 ND 3.2 

September 1986 ND 9.9 

September 1986 0.3 69.3 

February 1991 ND 4.4 

June 1991 ND 3.5 

June 1991 ND 7.2 

July 1991 ND 7.6 

September 1991 ND 2.8 

October 1991 ND 2.7 

(IJ ND - Not Detected. 
(l! D -Compound detected but not quantified. 

ND ND 

D ND 

6.9 ND 

D D 

2.2 ND -
5 I ND 

2.6 ND 

4.1 ND 

0.37 ND 

5.5 ND 

12.5 0.2 

0.65 ND 

0.9 ND -
1.4 ND 

2.0 ND 

ND ND 

ND ND 

Sources: 
A- Wisconsin DNR Public Water Sample Results 
B -Ayres (1987) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.3 

1.2 

<0.5 

<0.5 

ND 

ND 

C- Mid-State Associates (1991) 
D - RREM (1991) 
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Source 

A 

A 

A 

A 

A 

A 

A 

A 

A 

B 

B 

c 
c 
c 
c 
D 

D 
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RREM Inc. u 
conaultlflll 8fllllneera FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial Investigation 9114 

DRIWNG METHOD: 
1/4" 

SllE LOCAllON: SHEET No. 
HOLE Dw.IETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUt.IBER-l.OCAllON: 
SB-1: MUSKEY AVE & ELM 

DATE: 
6-16-91 

... 
""" 0 

l C/1~ 
0 ~ E a n.~ ® STANDARD PENETRAllON z i5 5 ...... DESCRIPllON OF MATERIAL ...... 
~ il 

0 ~ .... (BLOWS/FT) 

~ 
n. ~ oz _,2 
~ 

n. -~ ~~ ~ SURFACE El.EVAllON 1&.0:: 
10 :110 "" 40 "" b. 0.~ BLACK TOP, q.o SAND FlU. - // CL 1.2" OUVE (5YR5/2) SILTY CLAY 

-

~ -

5 // 
.. · . 1 2 2 0.0 SP 

tlROI'IN (!-5YR4j4J MtD 10 ~INt GRA!NtD Wtll 
SOR1ED AND WEu. ROUNDED SAND DAMP ~24 

- .......... ·._· .. 

- -......... ·:-: 

10- :·.:-:·.:·.·.:·.: 2 2 2 7.0 SP BROWN (7.5YR4/4) MED TO FINE GRAINED WEu. SORTED 
~23 AND WEu. ROUNDED SAND DAMP LAB SAMPLE I 

- .... · .. · .. I - .... -............ 
... 

15- .:-::-::-::::-::- 3 2 2 0.0 SP 
BROWN (7.5YR4/4) MED TO FINE GRAINED WEu. 

'\ SORTED AND WEu. ROUNDED SAND DAMP 
. . . . . . 

- ·:-.-......... 
- ....... ·:._·. 

20- .:-:·.:·:-:-.:·. 4 2 2 0.0 SP 
BROWN (7.5YR4/4) MEDIUM GRAINED WEu. 

11 SORTED AND WELL ROUNDED SAND DAMP .. . . . 
- ·:. ·. ·:. · .. 
- ·."·:-:.:·.· .. 

25- :-:-::-::-:-::-:: 5 2 2 0.0 SP BROWN (7.5YR4/4) MED TO FINE GRAINED wm 16 
SORTED AND WEu. ROUNDED SAND DAMP 

- . ·:. · ........ 
- . ·: .. ·. ·:-:. 
- ..... _· . .-..... 

~22 30. ... 
. . 

WATER LEVEL: BORING 6-16-91 BORING REMARKS: 
STARTED: COMPLETED: 6-16-91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREM Inc. II 
conaultlng engineers FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

n ~' Jl II ·"'on WISCONSIN DNR 9114 

DRILUNG METHOD: 
4 1/4" HSA SITE I..OCATiuN: w· . SHEET No. 

HOLE DIAMETER: Webster 1scons1n 2 of 2 

BORING NUMBER-LOCATION: 
SB-1 

DATE: 
6-16-91 

lj 

I 
~ 

0 ~ ~~ ® STANDARD PENETRATION E' e ::.2, z i5 0 DESCRIPTION Of MATERIAL (BLOWS/FT) ...... 
~~ ~ 

a:_, 

~ 
~ ~ "2 IL ~~ ~ 

IL 

~~ Q ~ ~~ a.. a: •• .. 311 .. .. 
........ ·.· 6 2 2 0.0 SP ~~~~~~7Siiio"'=IUM TO RNE GRIJNED Will SORTED Will I~ ·.·.··. 

..1-,· .. ·.·.·.· 

~ 
... ·.· 

1·.· .. · ...•... 
SPIB~~WN 1.5Y~M~~ci0 F~A~~RN~DS~~lESORTED ·.· .· 

'"" 
·.· .·.· 

r~ ·.··~ 7 2 2 5.0 GW >;._1 G~INto ROIJNOFn ~ GRAVEl 
SP "f r.RAINFO SANO 

-
I .. ·.·. 

/ , ... 
- ........... · 

I~ 40- · .. ·.·:·.· 
8 2 2 4.5 SP BROWN (7.5YR4/4) MED-FlNE GRAINED WELL SORTED 

• •• •••••••••• 
I AND WELL ROUNDED QUARTZ SAND SATURATED 

- END OF BORING 
-
-

145-
-
-
-
-

I 50-
-

= 
-

-
I 55-

-
-
-
-

160-

WATER LEVEL: BORING 6-16-91 I 6-16-91 REMARKS: 
STARTED: 
LOGGED BY: 

Brion Hayden/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 
GME/ Jamie Tuura 



consulting engineers FIELD EXPLORATORY BORING LOG 
RREM Inc. H 
PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRILLING METHOD: 
1 /4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: SB-2: WELL 91-6, 20' SE OF FIRE HYDRANT DATE: 
ON WEST SIDE OF ALLEY BETWEEN H-35 & MUSKEY (TAP LOT) 7-09-91 

w 
0 ~ VJ z ::;; (110 

ci ~ Q. Q.U1 

~ 0 Q. :::>=> 181 STANDARD PENETRATION z 0 w ~ o~ 

"' (l:_J DESCRIPTION OF MATERIAL (BLOWS/FT) w "' _j w ww z c.oo I 
Q. _j _j> oo _j(D .... Q. u.o 

Q. ::; 
~~ -LS _::; 

w .. ::; O>- SURFACE ELEVATION 0 U1 .. 
"'"' U.Q: U1U1 

U1 10 20 30 40 50 

"'""' - "'" 1.3 BlACK BROWN SANDY ClAY AND SILT FILL, GRAVEL AT 
666 SURFACE 
"'"' 

- ................ h RED BROWN FINE TO MEDIUM GRAINED WELL ROUNDED 
WELL SORTED SAND, TRACE SILT, FILL 

5-V/ 1 2 2 0.4 CL LIGHT BROW(~ISH GRR 10YR~~2~. ClAY WITH 5-10% \5111 WEAK RED 1 OYR4 4 OTIUNG & ROOTLETS 

~ 
BROWN ~~.5YR4/?d FINE TO MEDIUM GRAINED WELL i 

- ........ · .. ROUNDE WELLS RTED ~D WITH 5-10% ClAY \ 
- ......... (TRANSmON-UKE MATERIAL I 

I 
.. ·.· .· I 

I 

10- ··:.:·: .... 2 2 2 0.3 SP 
BROWN (7.5YR4/4) RNE TO MEDIUM GR.'JNED WEll ROUNDED ~13 ... WEll SORTED SAND W/ TRACE 0.25-0.5MM ROUNDED PEBBLE' 

I -

••••••••••••••••• I -

15- ....... :·:.: 3 2 1.8 0.8 SP BROWN (7.5YR4/4) FINE TO MEDIUM WELL ROUNDED ~13 WELL SORTED SAND 

I .. 
- :·:.:-,:·:.:·. 
- .··.·.··.· 

BROWN"q .5YRU~ FINE TO MEDIUM WELL ROUNDED I 

20- .:·:·.:·:.:-.:· 4 2 1.8 1.6 SP WELL SORTED SAN ~ 8 
BROWN Ef5YR,4/,4 COARSE TO MEDIUM WELL 
ROUNDE WELL S RTED SAND i 

' - · ..... · .. · . I - ............... 
i 

25- ................ 
BROWN (7.5YR4/4)COARSE TO MED WELL ROUNDED I 

5 2 1.8 2.9 SP WELL SORTED SAND 5-10% ORANGE MDTILING ~ ... 
3 5% COARSE SAND PRESENT lAB SAMPLE ' .. 

"~ - ................ 

- ............... 
... ", 

30- .:-,: ....... : 6 2 1.8 0.6 SP BROWN,g.5YRY,~L MED TO COARSE WELL ROUNDED '~ 29 WELL SORTED SAND 

WATER LEVEL: BORING 7-09-91 I BORING REMARKS: 
STARTED: COMPLETED: 7 - 10- 91 SCREEN @ 30-40' 
LOGGED BY: 

George Hudak/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie T uura 



RREM Inc. t~ 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial I 10n WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: SB-2 DATE: 
7-10-91 

w 
~ u ~ IJ) z ::. V>U 

ci >' Q._ o._IJ) 
~ Q._ 0 STANDARD PENETRATION t;: z IJ) 0 ~ 

::::>::::> 
iS w o~ DESCRIPTION OF MATERIAL ~ 0:: O::_j (BLOWS/FT) w ww "' I _J w ...J> z '-'0 

Q._ _J oc; ...Jw t- Q._ a..o 
Q._ ::. ::.u -iS -=-w iJi ::. <{W 0>-
0 iJi V>O:: "-"' IJ)IJ) SURFACE ELEVATION 

10 20 JO •o so 

- 1. : 
- : :_ 
-
~ I . 

~~0~~- I7W~1s; _I!DI~~N60 COARSE GRANED WElL ._·._-... _._ 

""' 7 2 2 0.3 SP ~ 1NB M~M~~NE~~~~J~RTED \ ~ (7.5YR4.~ _.· 
. · . .- . 

- I ·.·. ·. 

[\ - I ·._-: .. 
... 
. .-. 

40- I·· . n BROWN' ~ETIR~i~~~~E TO MEDIUM GRAINED WELL .......... 8 2 SP SORTED SAND SATURATED ~67 

- END OF BORING 
-
-

45-
-

-
-

I 50-
-
-
-

-

55-
-
-
-
-

60-

WATER LEVEL: BORING 7-09-91 I BORING REMARKS: 
STARTED: COMPLETED: 7- 10-91 

SCREEN AT 30-40' 
LOGGED BY: 

George Hudak/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREH Inc. H 
coneultlnv englneera FIELD EXPLORATORY BORING LOG 

. PROilECJ'. Wisconsin DNR CUENT: 
WISCONSIN 

PROJECT No • 
Remedial lnvestiqation 

DNR 9114 

DRILUNG t.IETHOO: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAt.IETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: 
SB-3: SE CORNER OF STURGEON & ELM 

DATE: 
6-18-91 

~ ~ 

£ i ~ £ ~~ ® STANDARD PENETRATION fil ga 15 OESCRIPTlON OF t.IATERIAL (BLOWS/FT) ...... 
~ 

a:: 0 O::...J 

~ 
~ il z 05! 4. ~~ ~ 
4. 

~~ ~ u.a:: SURFACE ELEVATION 
10 .. .. .. .. 

""' .'! BlACK TOP . fJ SAND FILL - LL CL SILlY ClAY 
-
~ -

.. ·. 
BROWN (7.5YR4/4) MED-FINE GRAINED WELL ROUNDED 5-·-:-:·:-.·.:·. 1 2 2 0.0 SP 

7 
WELL SORTED SAND 

- .. . . 
- :-:-: ........ 

10- ·.:·>·:-:·.: 2 2 2 0.4 SP BROWN (7.5YR4/4) MED-FINE GRAINED WELL ROUNDED 20 
.. WELL SORTED SAND 

- ................ I .. 
- :-:·.· . .-:-:. 

15-...... ·._··:-:· 3 2 2 1.0 SP BROWN (7.5YR4/4) MED-FINE GRAINED WELL ROUNDED 
6~ ~ WELL SORTED SAND .. 

. . 
- ............... 
- ·:-.· .. ·:-.·-: 

.... · BROWN (7.5YR4/4) MED-FINE GRJ>JNED WElL ROUNDED WELL 20- ·-~··· 4 2 2 0.4 SP 6~ ~ SORTED SAND WITH 2CM META-VOLCANIC ROUNDED PEBBLE 

\ __, :-:·.:·.·.:·.:·. 
__; ............... 

\2 

.. ·. 

25- ·>·:-:·.:·.· 5 2 2 0.2 SP BROWN (7.5YR4/4) MED-FINE GRAINED WELL ROUNDED 
.. WELL SORTED SAND, LOWER 1 fT FINER GRANED 

....., ·.:·.:·:-::-. 
_j -............... 
-, ... _ ............ 

3(} .·,· .·. 

WATER LEVEL: BORING 6-18-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 18- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREM Inc. H 
con11111tlng engineeno FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial lnvestiaation 9114 

DRIWNG METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: 
SB-3 

DAlE: 
6-18-91 

... 
~ u 

l f2 0 ~ K!~ ® STANDARD PENETRATION a ::I :::I z i5 i""' DESCRIPTION OF MAlERIAL ..... 

~~ 0~ 
(BLOWS/Fl) 

~ ~ 
~:~-' 

§ Q. _,2 
l 

Q. -~ l ~0: 1..0: ~~ SURFACE ELEVATION •• .. :Ill ... .. 
6 2 2 0.2 SP BROWNY.5YRY,~L FINE GIWNED WEll ROUNDED 7®" WELL SORTED SAND 

- ·. ·:._· .. _· .. K ~ -:-:·.:·.:-:·.:· 
.· .. ·. BROWN (7.5YR4/4) FINE GRAINED WEll ROUNDED ~\ll 35- :-:·.:·:-:·:. 7 2 2 4.3 SP 

WELL SORTED SAND SATURATED lAB SAMPLE 39 

- END OF BORING 
-

-
40-

-
-

-
-

45-
-
-

-

-

50-
-
-
-
-

55-
-
-
-
-

60-

WATER LEVEL: BORING 6-18-91 I~ORING REMARKS: 
STARTED: COMPLETED: 6- 18- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. H 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 
Remedial I "· ation 

WISCONSIN DNR 9114 

DRILL! NG METHOD: 
4 1/4" HSA 

SITE LOCATION: SHE~ ~f· 3 HOLE DIAMETER: Webster Wisconsin 

BORING NUMBER-LOCATION: SB-4: NESTED WELLS 91-2A & 91-2B DATE: 
CORNER OF PIKE & ELM 7-11-91 

w 
u 

~ Vi" z VJU 

0 "' 
"- Q.Vl 

~ a. ® STANDARD PENETRATION t;:: z Vl 0 ~ ::o:::l 
Ci w 0~ DESCRIPTION OF MATERIAL ~ "' " "'-' (BLOWS/FT) w ww oo I -' w -'> z 

>- "- -' 0.0 oc; _,ro 
"- ::; "- ::;u -W'j _::; 
w ..: ::; ..:w 0>-
0 Vl iJi (llC>: "-"' VlVl SURFACE ELEVATION 

10 20 "' 
..., 50 

6
6

6/:. 
2.1 Rl '"" n"""'" SANOY SILT & CLAY FILL ROOTLETS -

'THROIIr.HoUT,_ G~ vtl>l:l~lllJf"I_AT SURFACE 

1\ 6.~!:. - ../'"" ~ I ~t;f- CLAY-SIU WITH 5% 
- '// CL 

5 1 2 2.0 0.1 •T~U~~n~ VFr~Yt' ~b1 SORTF~U~~~INt ~ 129 
·. '-' ·: SP 

.~~O~~Ol . GRA!'~Jo W~O WELL SORTED riNE 
-

.. ·.·.·.·. ~ ........... 
- ............ 

. · .. ·. 

~~i~~~M~B:Sito :~~:: ~M ~ tRA~E ~~~ :~~F ::::: 10- 2 2 2.0 0.2 SP ~30 ·.• 'up f6 1 Ct.i QIA. AND ., 

\ .·.· ·. 
- ·> - ...... ·: 

15- ............... 3 2 1.8 0.2 SP 'BROWN (7.5YR4/4) WELL SORTED WELL ROUNDED FINE 1~42 ........ ·: :TO MEDIUM GRAINED SAND NO PEBBLES .· . 

- ................. I .·· .. · .·.· .· 
- ·.: . 

'20-
. · ....... 

2 1.8 ::· 4 0.1 SP ~~~~*~ ~liHJ14J,l~~t. 10 MtuiUM ~~ ~.~O, 
WFII ~~~E~o~R· rJl~E ' 

{ ~7 
.... · ..... ' 

- .·.· .·. 
,' ' . ' 

- ::-::: 
125-

...... 
2.0 ~~~~~~ i)INL ~~:NTh~5~~}~·!,~~DOWN ...... · .. 5 2 0.3 SP ;l!D c ~2 

·~·: 

\ · .... ,' 

- ' .. ,' . 

~·~":g."oim . : : -
. ·. ' .... 

30- ~~:~:: 6 2 
~ r~w,\ ~\ fJo~BlfS 

'032 1·9 0 ·6 SP . LYROUNIED ' 
WATER LEVEL: BORING 7-11-91 I BORING REMARKS: 

STARTED: COMPLETED: 7 - 11 - 91 
91-2A SCREEN @ 30-40' 

LOGGED BY: 91-2B SCREEN II 65-70' 
George Hudak/RREM,lnc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. H 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR 
Remedial Investigation 

DRILLING METHOD: ,. 
HOLE DIAMETER: 4 1 I 4 HSA 

CLIENT: 
WISCONSIN DNR 

SITE LOCATION: 
Webster Wisconsin 

PROJECT No. 
9114 

SHEET No. 
2 of 3 

DATE: BORING NUMBER-LOCATION: SB-4 
7-11-91 

0 
~ z 

w 
_; I 
"-b:: :::;; 

w <( 
Cl Vl 

- ·. · . . · .·.· .. · 
-:-.·."·.· ... .- .. 
- · .. ·.·_.· . . ·.· ... ·. 
-· ........... ·. _ ............. . 

40- · .. · 9 

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

-
-

50- • •. 11 

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

55- . ,;._-.~·. 12 •.... -.. 
- ............... . _ ........... ·.· 

60- ... 13 .... 

WATER LEVEL: 

WATER LEVEL: 

w 
u 
z 

~ a 
i5 w 

"' w ww 
_; ..J> 

"-0 a. :::;;u :::;; <(W <( <flO:: Vl 

2 2 

Vi' ~ <flU a. a_Vl a. :::>=> ~ 
0~ DESCRIPTION OF MATERIAL 

" 0::_; 
z "o 

Oj5 ..J[D 

-L:S _:::;; 
0>-

SURFACE ELEVATION "-"' (/)(/) 

BROWN (7.5YR4/4) VERY flNE TO MEO GR.'JNEO WEll SORTEO 
1 • 0 SP WEll ROUNDEO ~g, SOMEWHAT ANER GR.'JNEO THAN OTHER 

flNE TO MEDIUM GKPJNEO SANDS EXCAVATED 

2 1.8 0.8 SP 
BROWN (7.5YR4/4l SILlY VERY FINE TO FINE GRAINED 
WELL SORTED SANb WITH 1-2CM THICK SILT LENSES 
SILT 20-30% WHEN WITH SANDS 80-90% IN LENSES 
WATER SATURATED 

BRQ~,N (7,~YK1£.1ULfiE .!P MEDIUM GRAINED WELL 
2 1 .0 0.6 SP SORTED __ wgt~9ii,~DED SAND 1-2% 0.25-0.5 BLACK 

TO GREY BASALT PEBBLES ANGULAR TO SUB-ROUND 

BROWN {7.5YR4/4) FINE TO MEDIUM GRAINED WELL 
2 1 . 4 0. 3 S P SORTED WELL ROUNDED SAND 

® STANDARD PENETRATION 

(BLOWS/FT) 

10 

\ 

~9 

I 

20 

~19 
\ 

"' .. 50 

BORING 
STARTED: 7 - 11 - 91 

BORING REMARKS: 
COMPLETED: ?- 11 - 91 

LOGGED BY: MUD ROTARY DRILLING flROM 50' -70' 
George Hudak/RREM,Inc. 

DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREM Inc. ~t 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 

HOLE DIAMETER: 4 HSA Webster Wisconsin 3 of 3 

BORING NUMBER-LOCATION: SB-4 DATE: 
10-11-91 

w 
~ 0 ~ tn z "' tnO 

ci ;:; 0. o.tn 

t tn Cl 0. =>=> ® STANDARD PENETRATION z 6 w ~ 0~ 
~ "' 

DESCRIPTION OF MATERIAL (BLOWS/FT) w ww 0 "'-' 
I ..J w -'> z oo 

0. ..J oc; -'"' f- 0. 0.0 
0. "' ::;:o -<;5 

_,. 
w <( "' <(W O>-
Cl tn <( tnt>: "-"' tntn SURFACE ELEVATION 

tn 10 20 JO 40 50 

- ·:.··:-:.:·: 
- ._ ............. 

- · ............ 

65- :·.:-:·.··:-:·. 14 2 1.8 0.3 SP 
BROWN (7.5YR4/4) FINE TO MEDIUM GR/>JNED WELL 

7 ROUNDED WELL SORTED SAND SATURATED WITH WATER 

- ...... :-:-:·.·. 
- . ·:. ·. ·: .. 

70- ·:.:·.:·:.:·.: 15 2 1.8 0.0 SP BROWN (7.5YR4/4) VERY ~NE TO ~NE GRAINED WEll 54® 
.. ROUNOED, WEll SORTED SAND lAB SAMPLE SATURATED WITH WATER 

-
END OF BORING AT 71' -

-
75-

___L 
-
-

80-

-
-
-
--1 

85-' 

--1 
......, 
__, 

' 90-

WATER LEVEL: BORING 7-11-91 I BORING REMARKS: 
STARTED: COMPLETED: 7 - 11 - 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuuro 



RREH Inc. H 
co1111ultl119 engl.-ra FIELD EXPLORATORY BORING LOG 
PRo.JECT: Wisconsin DNR 

Remedial lnvestiqation 
DRILLING METHOD: 4 1 14

.. HSA 
HOL£ DIAMETER: 

CUENT: 
WISCONSIN DNR 

SITE LOCATION: 
Webster Wisconsin 

PRo.JECT No. 
9114 

SHEET No. 
1 of 2 

BORING NUMBER-LOCATION: SB-5: 15' NORTH SIDE OF ALLEY BEHIND HORTON MTE: 
MFG. GARAGE BETWEEN PIKE & STURGEON AVE 6-16-91 

~ 

I ~~ E 0 ~ ® STANMRD PENETRATION z 

d 
a a iS DESCRIPTION OF Wii£RIAL (Bl.OWS/fT) ~ 

~ Q~ 
o::_. 
"g 

~ IL ~ 

~ 
IL -~ ~~ Q ~ ... o:: SURFACE ELEVATION •• 

BROWN SANDY SILT AND ClAY TOPSOIL WITH ROOTLETS 0.3 AND ORGANIC MATERIAL GRASS AT SURFACE 

-N / UGHT BROWNISH-GREY (10YR6/2) TO BROWN (7.5YR5/4) 
t:o./7 fi MOTTlED ClAY WITH 1-~% LOCAL FlNE TO MEdiUM 

5 -
--f'V'--,/A /-

1 
+---t--1----1" CL GRAINED BlACK SAND. LOCAL WEAK RED (10YR5/4) 

/ / STREAKS PRESENT. ROOTLETS, 1-2% DECAYED 6 2 1 • 5 
O · O S p BROWN, (!-5YR4j 1 J , FlNE TO MEDIUM GRAINED WELL ~ 

""- SORTED AND WEll ROUNDED SAND. SANDY ClAY "~ 
"'- TRANsmoN ZONE FROM 5'6" To 5'9' I ~ - · .. ·.·:·:.·. 

- : 

10- ..... · ... 2 
·.· .·.·. 

-·:.·.·:.·. 
- ............. . 

15- ·:. 3 
·.· .·.· 

20- :· 4 ... ·. 

- .............. . 
- ............. . 
- ·.·:.·.·:. 
- .:·:·:·:.: 

BROWN (7.5YR4/4) FlNE TO MEDIUM GRANED Will SORTED, 
2 1.5 0.2 SP WELL ROUNDED SAND: 2-3% COARSE SAND GRANS PRESENT 

BROWN (7.5YR4/4) FlNE TO MEDIUM GRAINED WELL 2 1• 7 0 ·1 SP SORTED, WELL ROUNDED SAND 

BROWN 7.5YR4 4 FlNE TO MED GRANED WEll SORTED SAND 
2 1.7 0.1 SP BROWN ~~~5~1,1 MEDIUM TO COARSE GRANED WEll 

SORTED MODtr<A" Y TO WELL ROUNDED SAND 

BROWN (7.5YR4/4) FlNE TO MEDIUM GRANED 
2 1 . 8 O. 2 S p WELL SORTED WELL ROUNDED SAND. 

.. 

WATER LEVEL: BORING 6_ 26 _ 91 STARTED: 

'

BORING REMARKS: 
COMPLETED: 6- 26- 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 

.. 40 .. 



RREM Inc. a 
consulting engineers FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial Investigation 9114 

DRILUNG METHOD: 
4 1/4" HSA 

SITE LOCATION: SHEEr No. 
HOLE DIAMETER: Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: SB-5 ll'\TE: 
6-16-91 

lj 
2 

~ 

£ ~ ~ ! le~ ® STAN~D PENETRATION 
~ 

::I ::::I 
~ 

j5 

0~ 
i~ DESCRIPTION OF MATERIAL (BLOWS/FT) 

~ ~§ "..J 
§ IL ~ ..Ji 

~ 
IL -~ ~~ ~ ~I!! lo.ll< SURFACE ELEVATION 

10 10 • .. .. .. 
BROWN (7.5'1R4/4) MEDIUM TO COAASE GIWNEO SAND 

1/® •··.···· 6 2 1.8 0.0 SP ..•.. ·. 
~ 

BROWNJ1-5'1R~/~.ANE TO MEDIUM GIWNED Will SORTED WElL 
- ............ ROUNDED SAND· ffiACE <O.SCM PEBBlES .. - ·.-~·-·.· . 

:·.· . .-:·:~. 

35-
....... ·-~. 

7 
BROWN ~.5YR4/~ FINE TO MED GRAINED WEll SORTED, 

918 :~·-:·:-~- 2 1.8 0.0 SP WELL RO NDED S NO; TRACE 0.3-0.SCM PEBBLES 
WATER AT 34' LAB SAMPLE WET 

-
- END OF BORING 

-
40-

-
-
-
-

45-
-
-
-
-

50-
-
-
-
-

55-
-
-
-
-

60-

WATER LEVEL: BORING 6-26-91 BORING REMARKS: 
STARTED: COMPLETED: 6- 26- 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 
.. 



RREH Inc. H 
con11Uitl119 e!IIJI"""ra FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRILLING METHOD: 
4 1/4" HSA 

SITE L.OCAnON: SHEET No. 
HOLE DIAMETER: Webster Wisconsin 1 of 2 

BORING NUMBER-LOCAnON: DATE: 
SB-6: BEHIND POST OFFICE ON SOUTH SIDE OF ALLEY 6-26-91 

... 
~ u ~ Ul 

E' 0 ~ l ~~ ® STANDARD PENEI'RAnON a :::>=> z iS r; DESCRIPTION OF" t.IATERIAI.. ..., 0:: C) (BLOWS/FT) 
~ ~ ~~ eli 

~ Q. _,i 
~ 

Q. 

~~ -~ ~~ ~ SURFACE ELEVAnON 0 lt..O:: •• .. .. 40 .. 
"'"' - ~"'"' MH RED BROWN SILlY-ClAY-SAND WITH GRAVEL 

"'"' BlACK SANDY SILT AND ClAY FlLL 

- ~/ 
5 1// RED-BROWN SANDY SILT AND ClAY FlLL 

V/ 1 2 1.3 0.3 CL ~§~T .. B~g~NJSH_~R~rt.~OYR~@ .II!. DARK_ ~KtJ~SH 13®\ 
// BROWN (10YR~~ MO LED C WITH 1-2% LOCAL FlNE 

GRAINED BlAC ND WEAK RED STREAKS PRESENT - .. ·.· .· . 
- .... · ........ 

1\ 10- .'·:.:·:·:.:·. 2 2 1 .5 1.0 SP BROWN ~.5YRVc~ FlNE 10 MEDIUM GRANED WELL 
SORTED ELL 0 NDED SAND 28 ~ 

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

-

15- ·.:·.:·.:·:-.:·.: 3 2 1.5 0.3 SP BROWN ~.5YRVc ~ FINE TO MEDIUM GRAN ED WELL 
SORTED ELL 0 NDED SAND v ~ :: ::::: -

I 
20 BROWN;o~isg:~~" FlNE TO MEDIUM GRANED 17 ~ 

~ ......... 4 2 1.6 0.3 SP ~ELL SO TED E 'JN~~~N~~~R~D; % 0.5-l.OC ROU P 

- :: -

.......... ?' BROW~~.5YR14~ MED-COARSE GRAINED WELL ROUNDE 
2" 5 2 1.8 1.8 SP WELL S RTED D WITH 2% 1-2CM PEBBLES AT BASE 

BROWN ~i5YR~ EL FlNE -MED GRAN ED 1 6 c~ 
WELL SO TED ROUNDED SAND 

- ·:.:·:·:.'·.'· 
- ................. 

30-
·.,, ·•· .. 

SP 
BROWN(7.5YR4~ MEO-COARSE GRANED WEll ROUNDED 

·. · .• · ..... WELL SORTED D WITH 3-5% 0.5-l.OCM PEBBLES AT BASE 17 !li ... ' 

WATER LEVEL: BORING 6-26-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 26 - 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREH Inc. II 
consulting englneera FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CliENT: 

WISCONSIN DNR 
:T No. 

Re1 nedlal l~vestiqation 9114 

DRIWNG METHOD: 
4 1/4" HSA 

SITE LOCATION: SHEET No. 
HOL£ DIAMETER: Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: DAlE: 
SB-6 6-26-91 

lj 
~ 

~ 

0 ~ ! 8!~ ® STANDARD PENETRATION E fil :::>2. z 0 
lil ... DESCRIPTION OF W.lERIAL (BLOWS/FT) ..... 

~ 

il 
0~ 

~ 0.. ~ 1.'2 
~ 

0.. -~ ~~ ~ SURFACE ELEVATION . 0 11.0:: 

-i~~··· ·;;:; iio'ii"iii< 

•• .. .. ... ., 
I.::W:: 6 2 1.8 0.1 SP I WW. ROUNIIID 117~ ..... 
17~ - !\ - ~~~~ 
~-

13~ F'•'. 
~~ ~ G0~~f~ WEll SOR!ffi [®32 . ·. 7 2 1.8 2.7 SP . . • CM PEBBlES 1.·~ .· .· .'.· 

- END OF BORING 
-
-

140-
-
-
-
-

145-
-
-
-
-

I 5o-
-
-
-
-

)55-
-
-
-
-

)60-

WATER LEVEL: BORING 6-26-91 I BORING REMARKS: 
STARTED: COMPLETED: 6-26-91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREH Inc. tt 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 . 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER; 4 HSA Webster Wisconsin 1 of 3 

BORING NUMBER-LOCATION: SB-7: NESTED WELLS 91-5A & 91-5B ON NORTH DATE: 
SIDE MAIN ST, CORNER OF MAIN & STURGEON IN FRONT OF ANTIQUE STORE 7-16-91 

w 
u ~ Ui' z ::> (!)U 

ci ~ (L "-"' ~ 
0 

a_ :o::> ® STANDARD PENETRATION t;: z Ci w ~ a~ 
~ 0:: "' O::...J DESCRIPTION OF MATERIAL (BLOWS/FT) w ww 
I ...J w --'> z e>o 

a_ ...J oa ...Jw 1- (L (LQ a_ ::; ::;u -L:'j _::; 
w "" 

::; ..:w 0>-
0 (!) "" (1)0:: 1....0:: (/)(/) SURFACE ELEVATION 

(/) _,. 20 JO "" 50 

~~ 
6' BlACKTOP 

-
D.D.L 1 2 1.8 0.5 SP DARK REDDISH BROWN ,l5YR~~~,f1NE TO MED GRAINED 

SAND WITH GRAVEL FILL G ~EL 5 15%, 0.5-2CM D~ 

- D.I>.L 
2 1.9 0.0 SP LIGHT BROWN {7.5YR6/4) FINE TO MED GRAINED SAND 

~ "" FILL WITH TRACE ClAY 

// CL GREYISH BROWN {2.5YR5/2) ClAY 

"~ 5 2 2 2.0 0.0 ~ .. SP REDDISH BROWN 01(~YR4~~ FINE TO MEDIUM GRAINED 
WELL SORTED WEll RO ED SAND TRACE 2% ClAY 

-· 2 1.8 0.4 ~8 / .. 
BROWN ~7.5YR4/~ FINE TO MEDIUM GRAINED WELL - · ..... ·.·:. 3 2 1.8 0.2 ~ 18 

10 
ROUNDE WELL S RTED SAND lAB SAMPLE 

- .............. 2 1.7 0.2 ~1 b 
- .......... ·_'. 

- .'·:.:·: ...... 2 1.8 0.3 19 

15- ............... 4 2 1. 7 0.2 SP ~ 18 .. 

- ·. · .......... 2 1.8 0.3 19 

.. ' 
BROWN (7.5YR4/4) RNE TO MED GRAINED WELL ROUNDED \ 

- ~:).~ 5 2 2 0.1 ~2< 
20 WELL SORTED SAND Wlrn lRACE 1% 0.2-0.4 CM PEBBLES 

2 1.8 0.3 v BROWN ~~~.5YR~:~rE TO COARSE GRAINED WELL If 22 ...... · ........ SP ROUNDE SAND ATIONAL CONTACT WITH ABOVE 
- COARSE SAND GRAINS 5 1 0% '.· .. 

BROWN E~7.5YR4/~ FINE TO MED GRAINED WELL - .... · ..... ·. 2 1. 7 0.4 SP ROUNDE WELL S RTED SAND ;, ~20 25- ·:·:·:.:·: .. 6 2 1.8 0.0 --sP' BROWN) ~f4/4) RNE GRAINED WEll ROUNDED WEll 
SORT£0 0 

- ........... · .... 2 1.8 0.1 
BROWN f5YR4/~ FINE TO MEDIUM GRAINED WELL 

I 10 ROUNDE WELL S RTED SAND 
.. · '.· SP l - . ·:·:. ·:. 7 2 1.8 0.2 ~ BR0;£·~4/~ III!ERBffiDffi ANE TO Mffi GIWNffi WELL 

30 ...• ROUN WELL S R1ED SAND WllH Mffi TO COARSE GRA!Nffi 
SP MODERATaY WEll ROUNDffi SAND ~0 GRA'IEI., BffiS fi' lHICK 

WATER LEVEL: BORING 7-16-91 I BORING REMARKS: 
STARTED: COMPLETED: 7- 18- 91 

91-SA SCREEN @ 30-40' 
LOGGED BY: 91-5B SCREEN @ 65-70' 

George Hudak/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREM Inc. II 
contultlfl9 e119lnee,. FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial l~.,a~+; ,. WISCONSIN DNR 9114 

DRIUJNG "'' 1/4" 
SITE ~TION: . . SHEET No. 

HOLE DIAMETER: 4 HSA <t:u:at:r WiSConsin 2 of 3 

BORING NUMBER-LOCATION: SB-7 DATE: 
7-16-91 

~ ~ 

~ l ~~~~ 
E 0 

~ 
D. :::I ® STANDARD PENETRATION z iS ~--- DESCRIPTION OF MATERIAL (BLOWS/FT) '-' u 

~ ~~ 
u-' 

~ D. ~ Q:a:; )fi 
! 

D. -~ iii~ Q ! !!11 ... o:: SURFACE'"' •• .. .. .. .. 
- M~ 2 2 0.3 SP 

BROWN (7.5YR4/4) FINE TO MEO GRAINED 
~E WELL 'WELL SORTED SAND WITH MEO TO r.·: ~ ~. 

• ~-.~. ~ 
COARSE GRAINED MODERATELY W~LL ROUNDED SAND 

I·· .. · 8 2 1.8 0.1 AND GR~>vtl I THICK (Sl 5 
I : BROWN ·~ I GRAINED -\'/ELL -

'"' .......... 2 1.4 0.9 
WELL SAND lAB SAMPLE 38'-40' 

~3 
- .: :·: 

~ - 1.····· 
2 1.8 1.4 I· .. 

- I >. ~®_ - 1.· ... 9 2 2 2.6 

~-i40- :·.:·:.:·: 

~ - I· : 2 1.3 7.0 

~ t.··.· .· ~1 t~~ ~:R~~Thi ~~~~~t~~~fNI ~ :~~ER - 10 2 1.0 1.0 SP 49 I>· 
-

~ : _:. . 
6~ ~ 

i45- 11 2 1.8 1.7 ~ p 
-

I : ~ 
[:Y I·~· ..• 12 2 1.9 6.5 

~~~~10~~~~~.~ w~ ~~~~0 ~~t1~btEf6~ 
49 

- .·; .· 

'' 
I.~':'-~ f .... 2 1.5 8.4 

·- 33 
I <;(\_ I"'····~- 1J1~1)~ llfs~OUNOED WEI.. SOJ:l 

- r . ·.· FINE TO I GRAINED WELL 
!28 J.': . 13 2 1.6 4.1 

J SAND. ~0w~~~J~T£i) SAND WITH TRACE COARSE 
- .... 

- I_'·.'_'. 
14 2 1.5 1.6 t.·.:·.· .. · .. · 

!55-
t.··.· . BROWN (7.5YR4/4) FINE-MEO GRAINED WELL ROUNDED 

~ 14 
r. . . 2 1.2 5.6 
i·. WELL SORTED SAND WITH 1-3% COARSE SAND 

1 ....... SP == ANE TO MEDIUI.I SAND WITH 3-5~ 0.5-0.JCM 

l~\ 15 2 1.8 3.2 Is 
- , .. · .. · .. ·.:·.·. 

BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED ROUNDED - I . 
2 1.6 9.7 SP ROUNDED WELL SORTED SAND ( ~ 65 

160-'· . .· .. · 

WATER LEVEL: BORING 7-16-91 BORING REMARKS: 
STARTED: COMPLETED: 7-18-91 

MUD ROTARY DRILLING BELOW 40'o" 
LOGGED BY: 

George Hudak/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 
GME/ Jamie Tuura 



RREM Inc. H 
conoultl119 englnee,.. FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRIWNG IAE'IliOD: 
4 1/4" HSA 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: Webster Wisconsin 3 of 3 

BORING NUMBER-LOCATION: 
SB-7 

DATE: 
7-16-91 

"' 
~~ 

u 

l E 0 ~ ® STANDARD PENETRATION z fi3 ~ :::.=> 
iS o~ DESCRIPTION OF' MATERIAL ~ 

~~ ~ D:....o (BLOWS/FT) 

~ 
~ ~ "!il Q. 

~~ ~ 
Q. 

=~ c I ~111 LLD: lil SURFACE ELEVATION 
10 .. .. 40 .. 

- :.:·.·._·.:·.·. 16,17 2 1.9 10.5 BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL ~ 66 
- .'· ·:·:-:.:· ROUNDED WELL SORTED SAND lAB SAMPLI 60'-62' 

- ...... ·:- ·. 17 2 1.7 15.0 69 
- .·.· .·.· 

65- ·:-:·.:·.·.:·.: 18 2 1.7 20.0 SP lAB SAMPLE 64'-66' 76 
.·.· -

- · . .- ... :-.·. ·. 2 1.6 19.0 
/ 

69 
- ..... _ ....... _ .. 

*~ - .......... ·:- 19 2 1.8 5.0 
711. 

- END OF BORING 
-
-
-

75-
-
-
-
-

80-
-
-
-
-

85-
-
-

-
-

90-

WATER LEVEL: BORING 7-16-91 BORING REMARKS: 
STARTED: COMPLETED: 7- 18- 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. II 
conaultlng englneerw FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

DNR 
PROJECT No. 

Remedial lnvestiqation 
WISCONSIN 9114 

DRIUJNG METHOD: 
1 I 4" 

SITE LOCAllON: SHEET No. 
HOL£ DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUNBER-LOCAllON: SB-8: WELL 91-4 ON SOUTH SIDE OF DATE: 
MAIN ST BETWEEN PIKE & STURGEON IN FRONT OF BIKE SHOP 7-08-91 

~ ~ 

l 
en 

g ~ ~ K!bl ® STANDARD PENETRAllON 

~~ 
:;,::> 

6 
Cl ~--- DESCRIPTION OF W.lERIAI.. (BLOWS/FT) 

~ o-' 

~ 
n. ~ Qj!!; 

~! ~ 
n. -~ l ~~ SURFACE EL£VA110N lo.O:: to .. .. .. .. 

3.9 
6" BlACKTOP 

- "'"' SP BROWN COARSE SAND AND GRAVEL FILL TRACE SILT 
/', /\ 

"'"' K~HT ~A~WNISH GREY~ OYR~2i TO WEAK RED // CL OYR5 4 MOTTLED C & IL 

5- .·.· .· 1 2 1.8 4.3 SP 
BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

34® SORTED WELL ROUNDED SAND 

_ ................. -· .. 
10- ........ _ ....... 2 2 1.8 4.6 SP 

BROWN (7.5YRV,_~) FlNE TO MEDIUM GRAINED WELL 
SORTED WELL ROUNDED SAND, TRACE COARSE SAND ~ 32 
ODD 0.5-l.OCM PEBBLES 

-

••••••••••••••••• I -

15- ·.:-:·.:-.:-:-.:· 
BROWN l?-5YRY.~! FlNE TO MEDIUM GRAINED WELL 

3 2 1.8 4.7 SP SORTED WELL ROUNDED SAND, TRACE COARSE SAND 2~ ~ .. ODD 0.5-l.OCM PEBBLES 

- ·:. ·. ·:. ·. 
- ................ 

20- :·:::~-:-: 4 2 1.7 4.7 SP 
BROWNJ.7.5YR~(~L. MEDIUM TO COARSE GRAINED 

1®22 WELL ROUNDED WELL SORTED SAND WITH 5-10% 
·.·.•.·.· GRAVEL 0.5 1.5CM DIA . 

\ - ................. 
- · ........ ·.··: 

25- :-::::-::-::\: 5 2 1.8 4.1 SP 
BROWN (7.5YR4/4) FINE TO MEDIUM GR/>JNED WELL ROUNDED \~ 35 WELL SORTED SAND 

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

30- ·:-:·.:-:-:-.:· 6 2 1.8 3.5 SP BROWN _i7.5YR4~4) MEDIUM TO COARSE GRAINED WELL 
ROUNDED WELL SORTED SAND ®3 5 

WATER LEVEL: BORING 7-08-91 I BORING REMARKS: 
STARTED: COMPLETED: ?-09- 91 

MICROTIP PID USED TO MONITOR 

LOGGED BY: SAMPLES INSTEAD OF OVA-

George Hudak/RREM,Inc. OVA WOULD NOT CALIBRATE 

WATER LEVEL: 
WELL 91-4: SCREEN AT 30' -40' 

DRILLING COMPANY /DRILLER: SIGNED: 
GME/ Jamie Tuura 



RREM Inc. H 
conaultl119 engl...,.,. FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRIUJNG METHOD: 
4 1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: SB-8 DATE: 
7-08-91 

I&J ...... 0 

I "'~ 0 ~ E ~ 
D.::> 8 STANDARD PENETRATION z ::::>...., 

...... 0 
Q~ 

liL. DESCRIPTION OF MATERIAL (BLOWS/FT) 

~ 
~ ~ il oo 
D. _,CD 

~ 
D. -~ iii~ ~ Lo.~ SURFACE ELEVATION ,. ... .. ... .. 

- ·. · ........ ·. 
- :-:·:-:. ·.'·. 
- ·.:-:·.:·.:·>· .. 

35- -:-::-::-::::-::. 7 2 0.9 3.2 SP ROWN (7.5YR4/4) MEDIUM TO COARSE GRAINED WEll ROUNDEC 
181 1 6 WEll SORTED SAND LAB SAMPLE SATURATED 

.. 
- ·. · ..... ·:-. 

.. BROWN (7.5YR4/4) FJNE-MED GRAINED WEll ROUNDED - . ·._ ............ 8 SP 
WEll SORTED SAND TRACE 1% COARSE GRAINED SAND 

40 

- END OF BORING 
-
-
-

45-
-
-
-
-

50-
-
-
-
-

55-
-
-
-

-
60-

WATER LEVEL: BORING 7-08-91 I BORING REMARKS: 
STARTED: COMP~D: 7-09-91 

WEll 91-4: SCREENED 30' -40' 
LOGGED BY: 

George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. H 
conaultl119 t1119lneers FIELD EXPLORATORY BORING LOG 

Wisconsin DNR 
Remedial Investigation 

DRtWNG METHOD: 4 1 14.. HSA 
HOLE Dw.IETER: 

CUENT: 
WISCONSIN DNR 

SITE LOCATION: 
Webster Wisconsin 

BORING NUMBER-LOCATION: SB-9: WELL 91-3 APPROXIMATELY 300' SOUTH 

No. 
9114 

SHEET No. 
1 of 3 

DATE: 
OF MAIN ST ON PIKE AVE 7-22-91 

... 
!e~ 

(,J 

l 0 ~ (2 z fil =>2. ..... i5 

il Q~ 
Iii!_, DESCRIPTION OF MATERIAL 

~ ~ ~ Clllil 

~ 
11. -~ =~ Q ~ 11.0:: lil 

I.· . 
- :··1·' 

BLACK SANDY SILT TOPSOIL, TRACE ClAY; 3-5% 
1 · O S M ROOTLETS; DAMP 

= Jl-:-1 J-2-t-1-::.8to-.-=-31-dSM-.=;-;~ R~ SIL _SANDWITH TRACE CLAY 

5 
-» 

2 
CL ~I I I~ 0~ i~GSILI & CLAY WITH 

I_ I I 2 1 .8 1. 7 SM LL SORTIDWI '.:'. -~1! EoJRnM :~~ML&~NED 
1·.· .. ·. ·.. 1 8 5 ~ Nl.tNIIV\IIUN~ OF LA' .AY2-~ 

-~ · . 2 · 8· DDISH BROWN ~E~T.i:"'"DitUU"'M~ GRAIIN:=-ED-1 
-1.·. . SP SAND W(t'i.cLAi(;"Mlts LOWER CONTAC 
_i .. ·. · 3 2 1.7 2.0 REDDISH BROWN (5_!RS4l FINE TO MEDIUM GRANED 

I 0-1-.'·•-~ • SP SAND WITH clJIJ 1-2%; 0.2-0.4CM PEBBLES; 
lc · . · ·. · MOIST; LAB SAMPLE 

. -, : . 2 1 .8 0.7 t----+-------,---------1 
-

1 
•• ·.:· • SP REDDISH BROWN (5YR4/4) FINE TO MEDIUM GRAINED 

-
1 
•• •• _'.·_'. 4 2 1 .8 1 . 1 WELL SORTED WELL ROUNDED SAND NO ClAY; DRY 

. _I . ·+·· -~-1--l----1 
15-1 ... :· . 5 2 1.9 0.2 1----+="'"'=""'~~=-<=~~=""' 

-1·.'·.'·:.'·.'+--+--+--+---1 SP ~~~~~~~U~D~~N~ ~~4/4) FINE GRANED WELL SORTED 

-'· ·.~--~.. 2 1 .8 0.3 '-- DUSI<fRED710Yl3/3) HARD SILISIUNc tiV\GMcNIS 

-' : .: s P ~~~~~~~~W~r 5Y~~G~~[~Nw~ .• M 1ED 8.t~U 2M !'GRAINED 
-i _-. • 6 2 2·0 0·1 MMNLY MG SAND, 1-3% FG SAND, TRACE PEBBLES 

[20- .. ··.·.·.:·.·. 0.2-0.4CM 

=::f) 2 1.8 0.3 SP 1 ~~~~~~~~~~N. ,1 vM~~~~DIOS~~~~:_5~KAINtu 
-'·~·\ 2 2.0 o.2 ~~~~ms~o~~c~1\BBi.Ei?~n,ruwELL 
-'·.'· ·.. . I REDDISH BROWN (5YR4/4) FINE TO MEDIUM GRANED 

[25-i ::· 7 2 1 .9 0.1 SP WELL SORTED WELL ROUNDED SAND; TRACE COARSE 
_ ... ·· SAND 

1.··.· .. ·.· -,.:··. 2 1.8 0.4 
- ................. f--1--~--1---1 

-r ... 8 
[30- ·. ''l---1--+--+---1 

2 1.9 0.0 

WATER LEVEL: BORING 
6

_
26

_ 91 STARTED: 
BORING 
COMPLETED: 6- 26- 91 

LOGGED BY: 
George Hudak/RREM,lnc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: 

GME/ Jamie Tuura 

® STANDARD PENETRATION 
(BLOWS/FT) 

10 10 .. 

REMARKS: 
WELL 91-3 
SCREEN @ 35-60' 

SIGNED: 

.. Ill 



RREM Inc. H 
conaultlnv eng;....,,. FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRILUNG METHOD: 
1/4" 

SITE LOCAnON: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 2 of 3 

BORING NUMBER-LOCAnON: SB-9 DATE: 
7-22-91 

~ ~ 

E' ~ ~ I K!~ ® STANDARD PENETRAnON lil ~ ::.a 
~ 6 

il c~ ~_J 
DESCRIPnON OF MATERIAL (BLOWS/F'l) 

~ 

~ D. ~ _.2 
~ 

D. -~ iii~ c ~ l&.ct: SURFACE ELEVAnON 
10 ., ... 40 .. 

.. ·. 
- .............. 2 1.8 0.2 BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

l/2 
6 

-

:: ::: :: 

SP SORTED WELL ROUNDED SAND; TRACE COARSE SAND 
lAB SAMPLE SATURATED 

~ 9 2 1.8 0.0 

~ 
19 

BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED SAND 
35- :->·.:·>· 2 0.6 0.0 WITH 1-2% COARSE SAND. WET, GRADATIONAL CONTACT 

4 - ............... SP WITH ABOVE • SAND WELL ROUNDED, WELL SORTED 

- ·:-:·.:·:-:·. 10 2 1.0 0.1 
- .............. 

~ -

I 2 1.3 0.4 BROWN (7.5YR4/4) WELL ROUNDED WELL SORTED FINE 
40- SP TO COARSE GRAINED SAND (5-10%); WET r----.- -............._ 

- 11 2 1.8 9.6 --- BROWN0f5YR4/~, FINE TO MEDIUM GRAINED WELL > ~69 - SP ROUNDED WELL SORTED SAND MAINLY FINE GRAINED .------SAND WITH 5% MEDIUM GRAINED SAND· LAB SAMPLE f_.------- .:·:-:.:·:-: 2 1.2 1.6 BROWNj7.5YR~t_~), FINE TO MEDIUM GRAINED SAND, 1 

'~ -
: :::: 

0.1-lCM REDDISH BROWN SILTSTONE PEBBLE PRESENT 
MORE MEDIUM GRAINED SAND THAN ABOVE 

45- 12 2 1.6 0.3 6 
- .............. 

~ - ............. ·. 2 1.2 5.0 46' -48' TRACE COARSE SAND 29 
- ... -.... SP ~35 - :: 13 2 1.2 1.6 48'-52' 1-2% COARSE SAND; MATRIX MAINLY 

50- MEDIUM GRAINED SAND TRACE 0.1-0.2CM 

4 - .'·:-.·.·._· .. · 2 1.4 8.8 PEBBLES, ROUNDED 5 
- ._·:-.·-::. 

~ - .. 
14 2 1.8 1.2 40 ...•. 53'-53'6' 5% 0.1-0.2CM FLATTENED PEBBLES . ·.·•··· -

55- :: 2 1.6 11.0 ~42 
- ·.··.·.··. 

BROWN (7.5YR4/4) VERY FINE GRAINED TO FINE GRAINED / 
- :->·:-:·:. 15 2 1. 7 4.0 WELL ROUNDED WELL SORTED SAND SATURATED ~ 29 
-

:.:::-:.: 
SP 

~32 - 2 1.8 2.8 59'-59'3" 3% 0.2-0.3MM OVAL TO ROUNDED 
61L BLACK PEBBLES 

I 

WATER LEVEL: BORING 7-22-91 I BORING REMARKS: 
STARTED: COMP~D: 7-24-91 MUD ROTARY DRIWNG BELOW 38' 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREH Inc. a 
conaultl119 eft9(....,.. FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial Investigation 9114 

DRIWNG METHOD: 
4 1/4" 

SIT£ LOCATION: SHEET No. 
. HOLE DIAAIETER: HSA Webster Wisconsin 3 of 3 

BORING NUMBER-LOCATION: SB-9 DATE: 
7-22-91 

~ 

l le~ E 0 ~ ® STANDARD PENETRATION 

~~ 
::::>,2. z iS li!_ .. DESCRIPTION OF t.IATERIAL (BLOWS/FT) O>J 

~ " ~ Q, ~ ci!: "2 
~ 

Q, -~ ~~ ~ ~~ SURFACE ELEVATION c 1&.0:: •• :liD .. ... .. 
- 16 2 2.0 2.2 

BROWN (7.5YR5/2) SILT WITH TRACE VERY FINE SAND 

li 49 
SATURATED 

- 63'0' -63'3" TRACE REDDISH BROWN ClAY IN LENSES 
- 2 1.9 1.2 MH lAB SAMPLE 60-'62' 
-

~ 65- 17 2 2.0 0.2 

- ............... 2 1.0 1.6 (7.5YR5/2) VERY FINE TO FINE SAND WITH TRACE 2% fop 
- ............... SP SILT: SILT CONTENT DECREASES WITH DEPTH WET 

Q~ - ·:·:·::.::-::·. 18 2 2.0 0.8 SAME COLOR f.S SILT UNIT; lAB SAMPLE 68' -70' 

7C\. 

- END OF BORING 
-
-
-

75-

-
-
-
-

80-
-
-
-
-

85-
-
-
-
-

90-

WATER LEVEL: BORING 7-22-91 I BORING 7-24 91 REMARKS: 
STARTED: COMPLETED: -
LOGGED BY: 

George Hudak/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 
GME/ Jamie Tuura 



RREH Inc. H 
conoultlng englneera FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial lnvestiqation 9114 

ORILUNG METHOD: 
4 1/4" HSA 

SIT£ LOCATION: SHEET No. 
HOLE DIAMETER: Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: DATE: 
SB-1 0: ON RAILROAD GRADE APPRO X 300' EAST OF MUNICIPAL BLDG 6-25-91 

~ ~ 

g 0 ~ l le~ ® STANDARD PENETRATION 
~ 

;:):::I z iS o"-" DESCRIPTION OF MATERIAL 
c~ 

It: ...I (BLOWS/FT) 

~ 
!::! 

~ ~~ '"'!il Q. 

~ ~ ~~ -~ ~~ SURFACE ELEVATION ... ~~:: •• .. .. ... .. 
-

p 6 L 
1 0.9 SM BROWNISH-BlACK MOTILEO FINE SANOY SILT AND 

66 ClAY FILL 

A~ A 

r// DARK GRE'tlSH BROWN,J!OYR,~2bMO~ ClAY Willi 2-3% 
// CL 

5 2 2 2 0.0 
BlACK SAND LOCAL WEAK RED 10YR5 4 S!REAKS PRESENT 

~12 
SP BROWN (7.5YRg4J FINE TO MED GRANED Will SORTED 

WELL ROUNDED SAND 
-
-

10- 3 2 2 0.8 SP 
BROWN (7.5YR4/4) FINE TO MEDIUM GRANED WELL 

~ 18 . . SORTED AND WELL ROUNDED SAND; MOIST 

-
-

15- 4 2 1 .9 0.4 SP BROWN (7.5YR4.4) FINE TO MED CRANED WELL SORTED Will 
1~ 12 . . ROUNDED SAND SUGHTLY COARSER CRANED 14'o" -14'6" 

~ 
-

20- • '!I·•. 5 2 1.5 0.0 SP 
BROWN !l~i5YRN?!!rNE TO MED GRANED Will SORTED 
Will RO NDED D· MED TO COARSE CRANED SAND UENS 
II 19'6"-20'6" TRACE 0.5-l.OCM ROUNDED PEBBLES 

18~ 

-
-

25-
.· •.. ·.•· 

6 2 1.5 0.0 SP 
BROWN ~.5YR4/~ FINE TO MEDIUM CRANED WELL SORTED 

20 

~ 
. ·.~· ·. WELL RO NDED D TRACE 0.5-l.OCM Will ROUNDED .. NORTH SHORE VOLCANIC PEBBLEs"(PORPHYRmc RHYOurE)' 

- ..... 

~ -
-

30- . . 7 2 1.6 0.4 SP I!I!OIIN rolli:l.ill RNE GJWNED TO MED G!WNED 
WEU. SO ROUNDED SAND 104 

WATER LEVEL: BORING 6-25-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 25- 91 

LOGGED BY: I 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: I 

GME/ Jamie Tuura 



RREM Inc. II 
consulting englneerw FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial Investigation 9114 

DRIWNG METHOD: 
4 1/4" HSA 

SITE l.OCA110N: SHEET No. 
HOLE DIAAIETER: Webster Wisconsin 2 of 2 

BORING NUt.lBER-LOCAllON: DAlE: 
SB-10 6-25-91 

~ 

l 
Iii' 

g: 0 ~ e !:!~ ® STANDARD PENETRAllON z ::I._. 
i5 

~~ ~i 
~~ DESCRIPllON OF' W.TERIAL (BLOWS/FT) 

~ ~ 

~ 
0.. )il 
~ 

0.. 
g~ ~ ~~ "-It: SURFACE EUEVAllON •• .. • .. .. 

7 2 1.6 0.4 SP ~~Uri! I Mill GIWN!D 

1/4 
- ................ 

l/ - -:·\·-:-::-:· y 

35- .:-:·.:·.:·:-:· 
BROWNJ7.5YR4/4) RNE-MEDIUM GRIJNED WEll SORTED WEll 

2918 8 2 1.5 0.1 SP ROUND SAND; 1-2?. MEDIUM-COARSE GRtiJNED 
SAND-SIZED BlACK BASALT FRAGMENTS. lAB SAMPlE 

- END OF BORING 
-
-

40-
-
-
-
-

45-
-
-
-
-

50-

-
-
-
-

55-

-
-
-
-

60-

WATER LEVEL: BORING 6-25-91 .. I BORING REMARKS: 
STARTED: COMPLETED: 6- 25 - 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY/DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. H 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 
Remedial Investigation WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: DATE: 
SB-11: 1 00' EAST OF LARGE STORAGE TANK ON RAILROAD GRADE 6-25-91 

w 
() 

~ UJ z (!}() 

ci ~ a. Q.Ul 

~ 
(!) 0 a. :J:J ® STANDARD PENETRATION z ~ 

iS w o~ DESCRIPTION OF MATERIAL 
w a: " "'-' (BLOWS/FT) 
..J w ww z Do I a. ...J -'> oc; _,m >-- a.o a. :::; a. :::EU -[5 -:::E 

w <( :::; <(W O>- SURFACE ELEVATION 0 (I) <( (1)0: u.a: (I) (I) 
(I) TO 20 30 40 so 

- 66,~ 1 2.0 SM 
VERY DARK GREY,[J O~~t TO UGHT BROWNISH GREY 
(IRYRU.2) SANDY SILT D ClAY RLL WflH GRAVEL SURFACE 

1\ JER IS GRAVEL WflH 0.5-S.OCM WELL ROUNDED PEBBLES 
6 1:: -

""'""' <{ DARK GREYISH BROWN, L!OYR'\(',2/ .. TO LIGHT BROWNISH 

~ 
GREY (10YR6/2) MOTilED CLAY WITH 1-2% FINE 

5- 2 2 1.4 0.0 GRAINED BLACK SAND 

~ SP 5'!.9.': -6'0 BROWN.J?.SYR~~f FINE TO 
- .... · ..... · .. MEDIUM GRANED WELL SOR D WELL ROUNDED SAND 

-· . . · .· . ~ . . 

10- ··:.:·.··:-:·. BROWN {7.5YR4/~ FINE TO MEDIUM GRANED WELL 
~ 31 3 2 1.5 0.1 SP SORTED WELL RO NDED SAND 

- .··.· ..... ·.'·. 
- ................ 

.. . . . 
15- ·>·:-:.:·:. 4 2 1.3 0.0 SP BROWN {7.5YR4/4) FINE TO MEDIUM GRANED WELL 

SORTED WELL ROUNDED SAND 29~ 

- ............. ·. 

- ........... ·. 

20- .·· ·. ·:. ·. ·. BROWN
1 
~j5Y~Ya~N FINE TO MEDIUM GRANED WELL 

I~ ~22 5 2 1.5 0.1 SP SORTED ELL 0 NDED SAND .. 
LOCAL MEDIUM TO COARSE GRAINED SAND LENSES 

- ·:. · ..... · .. 
- · ............. 

25- ·-:.:·:-:.:·. 6 2 1.5 0.0 SP BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 
(~23 SORTED WELL ROUNDED SAND 

.. 
- . ··:-:·:-:.:·. 
- ·:-:-:·:-:·:. 
- .'·.·. ·:. · .. 

30 

WATER LEVEL: BORING 6-25-91 I BORING REMARKS: 
STARTED: COMPLETED: 6 - 25- 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREM Inc. t~ 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: DATE: 
SB-11 6-25-91 

w 
'-' z 

0 ~ ~ Cl z 0 w 

"' w ww 
I ..J w -'> 0. ..J 1- 0. 0.0 0. :::;; "''-' w <( "' <(W 
Cl (/) ff; "'"' 
_;.-...... 7 2 1.8 

- .... _· ......... 
-

l-Y- .:-:·.:·.:-:·.:·. 8 2 1.5 
36 

.· .·.·. 

-

-
-

40-
-
-
-
-

45-
-
-
-
-

50-
-
-
-
-

55-
-
-
-
-

60-

WATER LEVEL: 

WATER LEVEL: 

~ Vi' 
"''-' 0. Q.(/) 

-"'- ::J::J 
o~ DESCRIPTION OF MATERIAL 

" "'-' z "o oo _,<D 
-W) -:::;; 

0>-
SURFACE ELEVATION "-"' (/)(/) 

0.0 SP BROWN ~.5YR~~ FINE TO MEDIUM GRAINED WELL 

~ 
SORTED ELL NDED SAND COARSE SAND WITH 
GRAVEL CONSISTING OF 0.5(rcM ~fUNDED NORTH 
SHORE VOLCANIC PEBBLES RHYOLITE 

0.3 SP BROWN (7.5YR4/ 4) FINE TO MEO GP.AJNEO WELL SORTED WELL 
ROUNDED SAND SATURATED FROM 35'-36' LAB SAMPLE 

END OF BORING 

BORING 
STARTED: 6-25-91 !

BORING 
COMPLETED: 6- 25 - 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

DRILLING COMPANY /DRILLER: 

r.MF /Jamie Tuura 

® STANDARD PENETRATION 

(BLOWS/FT) 

10 20 30 40 50 

1 5 19 

1~ 13 

REMARKS: 

SIGNED: 



RREH Inc. II 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial if,v,~f ,.,, WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: 
SB-12: NW CORNER MAIN & MINNOW 

DATE: 
6-19-91 

UJ 
~ (.) 

~ (/) z :::; (/)(.) 

0 ;:: a. a_Vl a. ® STANDARD PENETRATION 
~ z (/) 0 ~ ::>=> 

iS UJ o~ DESCRIPTION OF MATERIAL 
UJ "' Cl Cl:_j (BLOWS/FT) 

:r: _j UJ UJUJ z '-'0 
a. _j ...J> oo ...J[]) 6:: a.o :::; a.. :::;u -L,'j -:::E 

UJ <( :::; 
<(W O>-

0 (/) <( "-"' (f)(/) SURFACE ELEVATION 
(/) "'"' 10 20 JO "' " 

6 L 

- LL SAND (FILL) 

.. ·.· . 
- .... ........ 

..... · ...... 

. ·· . 
5- ............. 1 2 .· .·.· 2 0.0 SP BROWNj7.~Y~4/~) MED-FINE GR/IJNED WELL 

AND WELL SORTED SAND 5' 
·.·.··.· 

~." - ............. 
- I •.•. 

~~ 10- .····.~: 
2 2 2 1.5 SP BROWN ~.5YR~b MED-FlNE GR/IJNED WELL ROUNDED ~30 .·~.··.·.~· WELL SO TED , TRACE FINE GRAVEL LAB SAMPLE v - .......... ·. 

1··············.· 
-

L. ·. 

!5-I . 
3 2 2 0.0 SP 

BROWN (7.5YR4/4) MED-FlNE GRAINED WELL 
. ROUNDED AND WELL SORTED SAND 

- I 

- I· I~ 
20-

I ."· . 
~!J~D\~ %~ ~~§J~ ~~ ~ 

IUFII Wtll 

>34 I··. · .. ." 4 2 2 0.3 SP ~( I ~N~OARSE 
·. ·.·. v - I.·.·."."·. 

- I.·."·."·· .. I . 

~ 
.. 

25-I· .. ··. 5 2 2 0.0 SP BROWN (7.5YR4/4) MED-FlNE GR/IJNED WELL 
I.·.· ·. ROUNDED AND WELL SORTED SAND 
1".· ··. 

-
I·: 

- I.·.·."·."·. 
- I· . 

,n_ . ·.·· .. · 
· .. ·.· 

WATER LEVEL: BORING 6-19-91 BORING REMARKS: 
STARTED: COMPLETED: 6- 19- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREH Inc. II 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRILLING METHOD: 
4 1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: 
SB-12 

DATE: 
6-19-91 

w 
~ u ~ (/) z ::> (f)U 

0 ~ [l. [l.(/) 

E 0 [l. ::o:::> ® STANDARD PENETRATION z i5 w ~ o~ 
~ a:: DESCRIPTION OF MATERIAL (BLOWS/FT) 

"] ww '" "'-' 
I w ...J> z 0Q 
f- [l. ...) u.o oc; _,co 
[l. ::> [l. 

::>U -L5 -::> 
w iJi ::> <(W 0>-
0 <( 

(/)0:: u..a:: (11(/) SURFACE ELEVATION 
(/) 10 20 JO 40 00 

6 2 2 0.0 SP BROWN (7.5YR4/4) MEDIUM GRAINED SAND WELL 

I : :: 
ROUNDED AND SORTED WITH t COARSE GRAINED LENS 

~ I 
35- _..··.·.·. 7 2 2 0.0 SP BROWN (7.5YR4/4) MEO GRAINED WELL ROUNDED WELL 

SORTED SAND SATURATED LAB SAMPLE 10 

- END OF BORING 
-
-

40-

-
-
-
-

45-

-
-
-
-

50-

-
-
-
-

55-

-
-
-
-

60-

WATER LEVEL: BORING 6-19-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 19- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. II 
consulting engineers FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqotion WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: SB-13: MUNICIPAL BUILDING DRIVEWAY APPROX. DATE: 

HALFWAY BETWEEN MUNICIPAL WELLS 1 & 3 6-24-91 

w 
~ u ~ (/) z "' (J)U 

0 ;! Q_ Q_(/) 
~ Q_ ::::>=> ® STANDARD PENETRATION 
~ z (/) Cl ~ 

0 w o~ 

"' c:t:...J DESCRIPTION OF MATERIAL (BLOWS/FT) w " ...J w ww z oo I 
Q_ ...J ....J> a a ...JCD 1- Q_ Q_Q 

Q_ "' :::;;u -c;'j -:::E 
w ()i ~ «W 0>-

SURFACE ELEVATION Cl (J)c:t: U..c:t: (/)(/) 
10 20 JO "' 50 

[:,[:, t LOOSE GRAVEL DRIVEWAY FILL, RED-BROWN FINE TO - ~ fc. ' 0.0 MH MEDIUM GRAINED SANDY-SILTY CLAY FILL 

6 

// UGHf B~~WNI~~2rR~rl~OYR~(~J TO DARK GREYISH 
/~ CL 

5- 1 2 1.5 0.0 
BROWN 10YR4 2 MO LED SILT & CLAY 

18~ SP BROWN ~.5YR4/.t/., FINE TO MEDIUM GRAINED WELL 
SORTED ELL ROUNDED SAND 

- ·-:.'·:-:.:·. 
- -............... J, .. 

10- >·.:·:-:·.:· 2 2 1.5 0.0 SP BROWN ~.5YR4/4) FINE TO MEDIUM GRAINED WELL 
SORTED ELL ROUNDED SAND 

- ·:- ....... ·. 

I - .............. 

15- ............. :-. BROWN ~.5YR4/~ FINE TO MEDIUM GRAINED WELL 3 2 2 0.4 SP SORTED ELL RO NDED SAND 3112 .. 

. . 
- :-.·._ .... _ .. _. 

20- ·:-:·:-:.:·. 4 2 1.3 0.2 SP BROWN&5YR464)MED TO COARSE GRAINED WELL SORTED W,EU 
ROUND SAN COARSE GRAINED SAND LENS 0 20'-2D't ~12 

.. 
- ·.:·.:·:-:·.:·. 
- .......... -.... 

25- :-.:·:-:.:·:. 5 2 1.6 1.2 SP BROWN ~.5YR~4) FINE TO MEDIUM GRAINED WELL 10 ~ .. SORTED ELL OUNDED SAND 
. . 

- .............. 
- ....... ·.'·. ·. 
- :::: :: 30-

WATER LEVEL: BORING 6-24-91 BORING REMARKS: 
STARTED: COMPLETED: 6- 24- 91 

LOGGED BY: 
George Hudok/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



consulting engineers FIELD EXPLORATORY BORING LOG 
RREH Inc. II 
PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRILLING METHOD: 
4 1/4" 

SITE LOCATION: SHEET No. 
. HOLE DIAMETER: HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: SB-13 DATE: 
6-24-91 

w 
u ~ Vi' z ::;; V1U 

ci ~ u. u.Vl 
~ 

0 u. "'"' ® STANDARD PENETRATION t: z ~ 

0 w o~ DESCRIPTION OF MATERIAL ~ "' (!l "'-' (BLOWS/FT) w ww z C>o I ...J w ...J> u. ...J oc; ...JID 1- u. a..o a.. ::;; ::EU -;::5 -::E w <{ ::;; 
<{W 0>-

0 V1 tJ; V10:: LLO:: V1V1 SURFACE ELEVATION 
10 20 30 "' 50 

~· ... 6 2 1.6 0.4 BROWN;q~5~~K FINE TO MEDIUM GRAINED 

!7 
...... ·. SP ... 

~ 
WELL SO TED EL ROUNDED SAND WITH H% 

- ·: ............ 1-3CM WELL ROUNDED PEBBLES 
... 

-
:·:·.:·.:·>·. y 

35- ·.:·.:·.:·:·.:·. 7 2 1.6 1.0 SP BROWN (7.5YR4/4} FINE TO MED GRAINED WELL 
SORTED WELL ROUNDED SAND; SATURATED; LAB SAMPLE 1 0~ 

- END OF BORING 
-
-

40-
-
-
-
-

45-
-
-
-
-

50-
-
-
-
-

55-
-
-
-
-

60-

WATER LEVEL: BORING 6-24-91 BORING REMARKS: 
STARTED: COMPLETED: 6-24-91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREH Inc.~ 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: DATE: 
SB-14: WELL 91-1 WEST OF FERRELLGAS ON MINNOW 6-19-91 

w 
u ~ Vl z ::; v>U 

0 ~ a. Q.Vl 

g Vl 0 a. ::o=> ® STANDARD PENETRATION z ~ 

iS w o~ DESCRIPTION OF MATERIAL 
w a:: 

" o::_, (BLOWS/FT) 
:r: -' w ww z "o a. --' -'> oc; _,m 1-- a. a.o a. ::; ::EO -L:'j -::!E 
w <( ::; 

<(W 0>-
SURFACE ELEVATION 0 V1 <( VlO:: u._o:: VlUl 

Ul 10 20 JO •o 50 

-~ CL DARK YELLOWISH BROWN (1DYR4/4) SILTY CLAY 

// 
// 

5-·:->·:.:·.:· 1 2 2 1.3 SP BROWN (7.5YR4/4) MED GRAINED WELL SORTED WELL 27® 
ROUNDED SAND 

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

10- .·.:·:-:.:·.:·. 2 2 2 0.5 SP BROWN (7.5YR4/4) MED GRANED WELL SORTED WELL 29 ROUNDED SAND .. 
- ................. 
- ·.··.· 

15- ·._. ............. 3 2 2 0.5 SP BROWN (7.5YR4/4) COARSE GRANED ROUNDED 

/® SORTED SAND 

- :-:·.:·...:·.:·. 
- ...... ·:-.·. ·. 

16< 20- -:~:~-:~:-~ 4 2 2 0.7 SP ~~~*~-~~b~~~~ f~~f~2~~N~~E~%~~~ 
CLAST SANDSTONE & SILTS ONE 

- -................ 
- ·. ·:. ·. ·:. 

\2 25- .--~--·._·.:·: .. 5 2 2 0.0 SP BROWN (7.5YR4/4) COARSE GRAINED ROUNDED & ~ SORTED SAND 

- ·: . ....... ·:. 
- ·.··: ......... 
- -................ 

30 

WATER LEVEL: BORING 6-19-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 19- 91 

Well 91-1 
LOGGED BY: Screen @ 30-40' 

Brian Hayden/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. H 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: SB-14 DATE: 
6-19-91 

UJ 
0 Si' Vl z VlO 

0 ~ 0.. o..Vl 

f 0 0.. :o:O ® STANDARD PENETRATION z ~ 

iS UJ o~ DESCRIPTION OF MATERIAL ~ 0: (BLOWS/FT) UJ UJUJ 
(.') O:.J 

I .J UJ .J> z <.'JQ 
1- 0.. .J 0..0 oc; .JCD 
0.. ::; 0.. ::;o -t;'j _::; 
UJ ..: ::; ..:w O>-

SURFACE ELEVATION 0 Vl ..: VlO: u..o: VlVl 
Vl 10 20 JO 40 50 

6 2 2 2.5 SP BROWN (7.5YR~4) COARSE GRIJNEO ROUNDED AND SORTED SAND 20 .. Willi 'l lENS F RNE SAND Willi THIN PARIJ.ill BEDDING . . 

~ : : 

35- ·.··>·:.:·:. 7 2 2 3.5 SP BROWN (7.5YR4/4) FJNE GRAINED WELL ROUNDED WELL 20 SORTED SAND SATURATED LAB SAMPLE 

~" - ·.··.· .· 

- · . .- .. ·:·:.:·: 
~ - .-.:·.:·.-. :·:.: 

40 ~18 - ......... ·. 8 2 2 2.9 SP 
BROWN (7.5YR4/4) MED GRAINED WELL ROUNDED WELL 

49 SORTED SAND SATURATED 

END OF BORING -
-

45-
-
-
-
-

50-
-
-
-
-

55-
-
-
-

-
60-

WATER LEVEL: BORING 6-19-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 19- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie T uura 



RREM Inc. II 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRILLING METHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 HSA Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: 
SB-15: MINNOW & ELM DATE: 

6-18-91 

w 
0 

~ 
(/) z cno 

ci "' 
a. Q.Vl 

f en 0 a. :o::> 0 STANDARD PENETRATION z 0 w ~ 0~ 
~ "' D "'-' DESCRIPTION OF MATERIAL (BLOWS/FT) w ww 
I ..J w ..J> z Do 
1- a. ..J a.o oo ..JQ) 
a. ::; a.. ::;o -c;'j -::!E 
w iJi ::; ..:w 0>-
0 iJi cne>: "-"' (!)(!) SURFACE ELEVATION 

10 20 JO .., 50 

- · ............. 1 SP DMK REDDISH BROWN (5YR~3) MED GRAINED WEll 
SORTED WELL ROUNDED SAN DAMP WITH TRACE SILT 

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

5-~ 2 2 1.5 CL 
PUSHED SHELBY TUBE 
CUTTINGS SILlY CLAY 

- ._ ............. 
- · .. ·. ·. ·:. 

10- · ........ ·.'·. 3 2 2 0.8 SP BROWN ~7.5YR4/~ MEDIUM TO FINE GRAINED WELL 
®1 ROUNDE WELL S RTED SAND 
! 

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

- ....... ·.·.:·.:· 

15- ............ · ... 4 2 2 0.9 SP BROWN (7.5YR4/4) MEDIUM TO FINE GRAINED WELL 
@13 ROUNDED WELL SORTED SAND 

1/ 
- ............ ·. 

- :·:-::-:. ·. 

5i/ 20- :·->·:·.:·.:· 5 2 2 0.3 SP BROWN (7.5YR4/4) MEDIUM TO FINE GRAINED WELL 
ROUNDED WELL SORTED SAND 

\ -
:: : -

25- ··:.:·:-:.:·. 6 2 2 0.6 SP 
BROWN (7.5YR4/4) COARSE GRAINED WEll ROUNDED 

®12 WELL SORTED SAND 

- .......... ·:. 
- ... _· .......... 
- ............. 

30 

WATER LEVEL: BORING 6-18-91 BORING REMARKS: 
STARTED: COMPLETED: 6- 18- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREM Inc. H 
FIELD EXPLORATORY BORING LOG consulting engineers 

PROJECT: Wisconsin DNR CLIENT: PROJECT No. 

Remedial lnvestiqation WISCONSIN DNR 9114 

DRILLING METHOD: 
4 1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: HSA Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: 
SB-15 

DATE: 
6-18-91 

w 
u :1 Vi' z U1U 

0 G "- "-"' ~ 0 "- :::>=> ® STANDARD PENETRATION 
!; z ~ 

iS w o~ DESCRIPTION OF MATERIAL 
~ 

a:: <.:) "'-' (BLOWS/FT) 
w ww z <.:>o I -'> 1- "- -' ll.O oc; _,m 

"- ::; "- ::;u -t5 _::; 
w <( ::; 

<(W 0>-
0 U1 <( 

"'"' "-"' "'"' SURFACE ELEVATION 
U1 10 20 "' "" 50 

7 2 2 0.3 SP BROWN E~7.5YR4/S~f MEDIUM TO FINE GRAINED WELL 
ROUNDE WELL S RTED SAND 

®14 
\ 

,--1_ : \ 
I 

35 .. 8 2 2 SP BROWN {7 .5YR4/4) COARSE GRAINED SUB ~1 ROUNDED-SORTED SAND SATURATED LAB SAMPLE 

- END OF BORING 
-
-

40-

-
-
-
-

45-

-
-
-
-

50-

-
-
-
-

55-
-
-
-
-

60-

WATER LEVEL: BORING 6-18-91 I BORING REMARKS: 
STARTED: COMPLETED: 6- 18- 91 

LOGGED BY: 
Brian Hayden/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuuro 



RREM Inc. t~ 
conaultl119 engiiiMra FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial Investigation 9114 

DRIWNG t.IETHOD: 
1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAt.IETER: 4 HSA Webster Wisconsin 1 of 3 

BORING NUt.IBER-LOCATION: S B- 1 6: WELL 91-7 ON MUSKEY AVE 20' SOUTH DATE: 
OF ALLEY 1 8ETWEEN ALLEY & FIRE STATION DRIVEWAY) 6-16-91 

lj 

I 
~ 

E' 0 ~ K!~ ® STANDARD PENETRATION a :::>=> z 6 li! ..... DESCRIPTION OF W.TERIAL (BLOWS/FT) ..... 

il 
0 

~ 0....1 

~ 
a.. ~ olE )i a.. -~ I I iii~ SURFACE ELEVATION ILII:: •• .. .. ... .. 

- -' !:; 2 2.0 0.8 
fi BlACU,OP 
BROWN 7.5YR4/2) SILlY SAND AND GRAVEL FlLL 

A 

- " !:; / LIGHT BROWNISH GREY (10YR~2) SILT & ClAY, 
5% WEAK RED (10YR4/4) MOTTUNG, TRACE BlACK 

// CL DECAYED ORGANICS 
5- ·. ·:. · ..... 1 2 2.0 1.2 

BROWN (7.5YR4/4) FlNE TO MEDIUM GRANED WELL 1P33 
SP SORTED WELL ROUNDED SAND, TRACE COARSE SAND 

- · .............. lAB SAMPLE 
- ·.· ............ BROWN (7.5YR4/4) FlNE TO MEDIUM GRANED WELL 

SP SORTED WELL ROUNDED SAND, TRACE GRAVEL 
10- :·.:·:·.>·::· 2 2 1.7 0.5 PRIMARILY MEDIUM GRANED SAND 2ft .. ·.· 

BROWN (7.5YR4/4) FlNE TO MEDIUM GRANED WELL 
- ........... ·. SP ROUNDED WELL SORTED SAND, PRIMARILY FlNE SAND 
- ·.··.· ........ WITH 5-10% MEDIUM GRANED SAND 

~5 15- :·:·.:·::·:-.:·: 3 2 2.0 0.8 SP BROWN (7.5YR4/ 4) FINE TO MEDIUM GRANED WELL 
ROUNDED WELL SORTED SAND; TRACE COARSE SANO 

- ............... 
- .'·:.:·: . .- ... 

SP BROWN (7.5YR4/4) FlNE TO MEDIUM GRANED WELL 

20- .:·::.:·::.::-:· 4 2 1.9 0.2 ROUNDED WELL SORTED SAND 
~ 6 

.· .· .•. · 
BROWN (7.5YR4~4) FlNE TO MEDIUM GRANED SAND; ~ ·.:~·.:·:.~ SP - TRACE GRAVEL 9.3-I.OCM DIA) 2-3% COARSE SAND 

~ - :·~·:·.~:·:·. BROWN (7.5YR4/4) FlNE TO MED GRAINED SAND WITH ~ ... SP 
25- ::.~::~·:::.- 5 2 1.9 0.3 

1-3% COARSE SAND AND FlNE PEBBLES(0.2-0.3CM DIA) 
5 50 
'/ ... BROWN (7.5YR4/4) FlNE BEDDED SAND BlACK SUB-

/ - ·:. · ..... ·. SP lMM WIDE lAMINATIONS DEFlNE BEDDING 
- ............ ·. 

30- ·.:·::.:·.:·::.: 
SP BROWN (7.5YR4/4) FINE TO MEDIUM GRANED WELL ~5 6 2 1.8 0.4 ROUNDED WELL SORTED SAND 

WATER LEVEL: BORING 8-05-91 I BORING REMARKS: 
STARTED: COMP~D:8-05-91 MUD ROTARY DRILLING BELOW 41' 
LOGGED BY: WELL 91-7 SCREEN @ 65'-70' 

George Hudak/RREM,Inc. 
WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 
GME/ Jamie Tuura 



RREM Inc. fl 
coneultlll!l qiiiHI'II FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: 

WISCONSIN DNR 
PROJECT No. 

Remedial Investigation 9114 

DRILLING METHOD: 
1/4" HSA 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: 4 Webster Wisconsin 2 of 3 

BORING NUMBER-LOCATION: 
SB-16 

OAT£: 
8-05-91 

~ ,.... 

0 ~ l ~~ ® SfANDARD PENETRATION ~ z a sa iS DESCRIPTION OF MATERIAL (BLOWS/Fl} 
~ il 

C) II:..J 

~ 0.. ~ c~ "2 
~ 

0.. -~ ~~ ~ SURFACE ELEVATION c LLO:: 
10 10 ... 40 .. 

- :: : 
-

SP 
BROWN (7.5YR4/ 4) FINE TO MEDIUM GRAINED WELL .. · .. ·. 
ROUNDED WELL SORTED SAND 

~ -:-.:-::-:·.:-:·. 
35-- -:-::::-::-:-::-: 7 2 1.9 1.2 BROWN (7.5YR4/4) FINE GRAINED BEDDED WELL 17®, 

SP ROUNDED WELL SORTED SAND WITH TRACE 3% MED ~ - ............... SAND. BlACK SUB 1-MM lAMINAE DEFINE BEDDING 

~ - ·.:·: .... :-,- .. · 
BROWN (7.5YR4/ 4) FINE TO MEDIUM GRAINED WELL SP 
ROUNDED WELL SORTED SAND: PRIMARILY FINE SAND ~ 40- -.......... :-:- 8 2 1.9 3.2 
BROWN, Q.5YR~£!~ FINE GRAINED WELL ROUNDED WELL 

67 

SP SORTED SAND WITH TRACE COARSE SAND AND FINE 
-

:: :: : 
GRAVEL (0.2-0.3CM DIA) 

- BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 
ROUNDED WELL SORTED SAND 

45- ·.:-::::-::-:·.:· 9 2 1.4 1.6 SP 
lAB SAMPLE 44' -46' 

/ 
69 

.... 
- :·:-:.:·:-:. 
- ............... 

50- ::-:-::-:·.:-::-: 10 2 1.2 4.5 BROWN (7.5YR4/4) COARSE GRAINED WELL ROUNDED 7' .. ·.· 
SP WELL SORTED SAND, £)' DIA BOULDER .... ~·.'· ·. 

- ·. ·:. ·. ·: .. ... 
- ·. ·.· .......... 

BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

55- .-::-:-::-::-:·:: 
ROUNDED WELL SORTED SAND I 

11 2 1 • 1 2.4 SP 28 ~ 

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

60- -::-:·.:-::-:·.:· 12 2 1.2 0.4 --- BROWNO~ .5YR4 I ~b VERY FINE TO FINE WELL ROUNDED 
®2 5 SP WELL SORTED SAN WITH UP TO 5% SILT LENSES 

WATER LEVEL: BORING 8-05-91 BORING REMARKS: 
STARTED: COMP~D: 8-05-91 MUD ROTARY DRILUNG BELOW 41' 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREH Inc. B 
conoultlng englnHre FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial Investigation 
WISCONSIN DNR 9114 

DRIWNG METHOD: 
4 1/4" 

SITE LOCATION: SHEET No. 
HOLE DIAMETER: HSA Webster Wisconsin 3 of 3 

BORING NUMBER-LOCATION: SB-16 
DATE: 

8-05-91 

~ ~ 

i2 0 ~ l ~~ 3 STANDARD PENETRATION 
~ 

:::>=> z i5 i'-' DESCRIPTION OF MATERIAL (BLOWS/FT) ..... 
" ~ ~~ 

o-' 

~ 
D.. ~ o3ti _,lil 
~ 

D.. -~ 5i~ ~ ~II! 1&.111: SURFACE ELEVATION •• .. .. .. .. 
. . 

- ....... ·.· .... 
SP SEE DESCRIPTION ABOVE 

- ....... ·.··:. ... 
- ...... ....... ·. 

.. ·. BROWN {7.5YR4/4) FINE TO MEDIUM GRAINED WELL SP 
65- :·.:·::.::.:·::· 13 2 1.3 4.0 ROUNDED WELL SORTED SAND WITH TRACE SILT 

11 4 ~ 

·.:·:·:.:-:·: SP BROWN {7.5YR4/4) VERY FlNE TO FINE GRAINED SAND 
- WITH 2-3% SILTY LENSES AND TRACE MEDIUM SAND 

IL - .'· ·:. ·. ·.'·. LAB SAMPLE 
BROWN {7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

: :::· 
SP 

70- 14 2 1.6 0.9 ROUNDED WELL SORTED SAND 

- END OF BORING 
-
-

75-
-
-
-
-

80-
-
-
-

-
85-

-
-
-
-

90-

WATER LEVEL: BORING 8-05-91 I~ORING REMARKS: 
STARTED: COMPLETED: 8- 05- 91 MUD ROTARY DRILLING BELOW 41' 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. B 
conaultl119 envtneera FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR 

Remedial Investigation 

DRilliNG METHOD: 
4 1 14

.. HSA 
HOLE DIAMETER: 

CUENT: 
WISCONSIN DNR 

SITE L.OCAllON: 
Webster Wisconsin 

BORING NUMBER-LOCAllON:SB-17: WELL 91-8 ON EAST END OF SHARED 

PROJECT No. 
9114 

SHEET No. 
1 of 3 

DAlE: 
DRIVEWAY BETWEEN LAWLESS & CHRISTIANSON PROPERTIES 8-06-91 

... 
!!!~ 

0 

l E' ~ ~ 8 STANDARD PENETRAllON £il :::>2. 
~ l5 

~~ Q~ ~~ 
DESCRIPllON OF MATERIAL (BLOWS/Fl) 

~ ~ ~ 0.. ~Iii 
~ 

0.. -~ 2~ Q ~ ~II! a..o: SURFACE ELEVAllON •• II) .. .. .. 
- ·: ..... · .. 2 2.0 1 • 1 

'! TOPSOIL 
... 
... SM DARK BROWN (7.5YR3/2) SILlY SAND WITH 2-3% CLAY 

- · ..... ·: LAB SAMPLE 4'-6' .. ·.· 

5 CL liGHr LEO WIDY Sll T ll ClAY 
4~ 1 2 1.8 1 . 1 . ·.· .· STRONG BROWN (7.5YR5/8) SILTY FINE TO MEDIUM SP 

- ...... ·.'·:-:· GRAINED WELL ROUNDED WELL SORTED SAND v ... 
- . ....... ...... 

... 
SP BROWN (7.5YR5/5) FINE-MED GRAINED WELL ROUNDED 

1/'6 

10- ·:.:·:-:.:·: 2 2 1.6 0.2 WELL SORTED SAND WITH UP TO 1% COARSE SAND ... 

- .... · ........ 
- :·:-:·.:·: .... I ... 

15-
·.-.. ·.·.· 

SP 
BROWN (7.5YR4/4) COARSE SAND WITH 2% 0.4-0.5CM 

·:-~-:-~· 3 2 1.9 0.2 PEBBLES; LOCALLY PEBBLES UP TO 1.0CM ~ 11 

- . ·. -~ ·. ·: 
- -::-~:-:::-: 

·.~·-·._ ..... BROWN (7.5YR4/4) MEDIUM TO COARSE GRAINED WELL 
20- .· .. ·' 4 2 1.8 0.4 SP ROUNDED WELL SORTED SAND, TRACE PEBBLES UP TO 16 ...•. · 0. 75CM IN DIA ' ... 

- ...... ........ 
- ........ ·:. 

BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL .·.·. SP 

.:·.:-:·.:·.:-: 
ROUNDED WELL SORTED SAND 

I~ 25- 5 2 1.8 0.9 
... 

SP BROWN (7.5YR4/4) VERY FINE TO MEDIUM GRAINED 

- ·.:·:-:.:·.:·. WELL ROUNDED WELL SORTED SAND 

~ - ·.'·.·. ·:-.·. BROWN (7.5YR4/4) MEDIUM TO COAASE G~NED WELL 

~ SP ROUNDED WELL SORTED SAND WITH LOCAL RNE G~NEO SAND 

30- .:·.·.:·.:·>· 6 2 1.7 0.7 --sP BROWN J7.5YR4/o~:r RNE TO RNE G~NEO WELL ~ 63 ROUND WELL S D SAND 

WATER LEVEL: BORING 8-06-91 BORING 8_ 06 91 REMARKS: 
STARTED: COMPLETED: - WELL 91-8 

LOGGED BY: SCREEN @ 65'-70' 

George Hudak/RREM, Inc. 
. WATER LEVEL: 

DRILLING COMPANY /DRILLER: SIGNED: 
GME/ Jamie Tuuro 



RREM Inc. M 
conoultlng ~~ngiiiMrs FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRIWNG METHOD: 
4 1/4" HSA 

SITE L.OCAnON: SHEET No. 
HOL£ Dw.tETER: Webster Wisconsin 2 of 3 

BORING NUMBER-LOCAnON: 
SB-17 DATE: 

8-06-91 

lj ,.... 

E' 0 ~ I ~~ ® STANDARD PENETRAnON fil ::l2, z i5 li!.. .. DESCRIPTION OF MATERIAL ~ 

~~ Q~ 
(BLOWS/FT) 

~ 
~ 

~ 02 D. 

~ -~ ::!~ 
~ ~~ a..o: 5I SURFACE ELEVAnON •• ID 3D .. ID 

-

it 
BROWN {7.5YR4/4) VERY FINE TO FINE GRAINED WELL 

SP ROUNDED WELL SORTED SAND 
-

1-\C BROWN {7.5YR4/4) VERY FINE TO FINE GRAINED WELL 
ROUNDED WELL SORTED SAND WITH 2-5% MEDIUM 

35- ... :·.:·:.:·.:· 7 2 1.6 2.5 
SAND 

c~ 67 
SP 

- ............ ·. 
- ............... 

40- ·.:·.:·.:-:·.:·. 8 2 1.8 3.0 C9 66 

SP 
BROWN10~i5YR~/:~l VERY FINE TO FINE GRAINED BEDDED 

- :: :::::: 
WELL RO NDED W LL SORTED SAND: BEDDING DEFINED 
BY 1 MM WIDE BlACK lAMINATIONS 

-
SP BROWN {7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

ROUNDED WELL SORTED SAND 
45- .:·.:·::.:·.:·:: 9 2 1.8 9.2 BROWN {7.5YR4/ 4) VERY FINE TO FINE GRIANED WELL 85 

SP ROUNDED WELL SORTED SAND INTERBEDDED WITH BlACK 
-

:: :: >: 
HMM WIDE WELL ROUNDED WELL SORTED SAND 2-3% 

- lAB SAMPLE 

50- ... :·:·:.:·:. 10 2 1.9 0.5 SP BROWN {7.5YR4/4) FINE-MED GRAINED WELL ROUNDED 

/' 75 
WELL SORTED SAND WITH TRACES OF COARSE SAND 

.:·:.:·.:·:.: v -
- ·:. · .. / 

55- ·-:~·.~:·:.: 11 2 4.2 
BROWN {7.5YR4/4) MEDIUM-COARSE GRAINED WELL ~ 1.8 SP ROUNDED WELL SORTED SAND WITH 3-5% 0.3-0.4CM '•.· .· GRAVEL, TRACE-1% ROUNDED PEBBLES {RHYOLITE) 

- :·:·.~:·~:·. UP TO 1.5CM ACROSS 

- .'· ~ ....... 
·:. ·~ · .. BROWN {7.5YR4/4) FINE TO COARSE GRAINED WELL 

·~:~-:·.:~ 
SP ROUNDED WELL SORTED SAND WITH 1-2% 0.5-3.0CM 

60- 12 2 1.2 1.0 PEBBLES 1818 

WATER LEVEL: BORING 8-06-91 BORING REMARKS: 
STARTED: COMPLETED: 8 - 06- 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. t~ 
conautun<.~ englneera FIELD EXPLORATORY BORING LOG 
PRo.JECT: Wisconsin DNR CUENT: 

WISCONSIN 
PRo.JECT No. 

Remedial Investigation DNR 9114 

DRILLING METHOD: 
4 1/4" HSA 

SITE LOCATION: SHEET No. 
HOLE DIAI.IETER: Webster Wisconsin 3 of 3 

BORING NUMBER-LOCATION: 
SB-17 

DAlE: 
8-06-91 

~ ...... ...... en 

d ~ ! cnbl 
E 

~~ 
11.:::> ® STANDARD PENETRATION z 
~~ i5 DESCRIPTION OF t.IAlERIAL (BLOWS/FT) ...... 

~ Q~ 
~ 

II. ~ _,m 

~ 
II. -~ iii~ ~ !o: ... o: SURFACE ELEVATION ,. .. .. ... .. 

- ......... ·. 
- :·::~::-~~-: 
- .-~·-:·~:-:· BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

ROUNDED WELL SORTED SAND WITH TRACE-2% 

65- -:~:-:~~-:· 13 2 1.3 1.0 SP COARSE SAND; TRACE -1% PEBBLES UP TO l.OCM DIA 
17\ 

.,. ·. · .... 

\ - · ..... · ..... 
- · ........ ·:. BROWN (7.5YR4/4) FINE TO MEDIUM GRAINED WELL 

SP 
ROUNDED WELL SORTED SAND WITH TRACE-I% 

70- :·:·::.::.:·::.: 14 2 1.3 2.7 
COARSE SAND LAB SAMPLE 

~31 

- END OF BORING 
-
-

75-

-
-
-
-

80-
-

-
-
-

85-

-
-
-
-

90-

WATER LEVEL: BORING 8-06-91 I BORING REMARKS: 
STARTED: COMPLETED: 8 - 06- 91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/Jamie Tuura 



RREH Inc. II 
conaultl"!! englnM18 FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial Investigation WISCONSIN DNR 9114 

DRIWNG METHOD: 
4 1/4" HSA 

Sf!£ LOCATION: SHEET No. 
HOLE DIAMETER: Webster Wisconsin 1 of 2 

BORING NUMBER-LOCATION: S B -1 8: IN VACANT CHURCH PARKING LOT NORTH OF DATE: 
LAUNDROMAT 8-06-91 

... 
~ 0 

I II!~ 
f' 0 ~ ® STANDARD PENETRATION 

~ 
:::.=> z 0 ~~ DESCRIPTION OF MATERIAL ~ 

c~ 
(BLOWS/FT) 

~ ~ ~§ o6 s a. _,ID 

~ 
a. -~ iii~ c ~ ~~ ILit: SURFACE ELEVATION to ., .. .. .. 

- L:, !C 2 0.2 GRASS AT SURFACE L:,t:, 
UGifT BROWN SAND AND GRAVEL FILL WITH LOCAL SILT 

-
l::,L AND CLAY PODS UP TO 1CM IN DIA 

L:, 6 

5-~ 1 2 1.8 0.1 UGifT BROWNISH GREY (10YR6/2) SILT AND CLAY WITH 

I~ CL 1 0-15% UGHT GREY FINE TO MEDIUM GRAINED SAND 
l// 

~ - ................. 

10- :·:-:.:-:·:. 2 2 1.8 2.0 ~ ... 
- -:·:-:.:·:-:. BROWN (7.5YR4/4) FINE TO MEDIUM GRANED WELL / - ................ SP ROUNDED WELL SORTED SAND LAB SAMPLE 9'-11' 

.. ·.· 

/ 15-·:-:·.:·:-:·.:· 3 2 1.8 0.7 ll; 12 

f.-L ·.:·\:-:·::-:: 
- :~·-.-.~··. 

-.. ·.-.·~· BROWN (7.5YR4/4) FINE TO MEDIUM GRANED WELL 
20- . ·. ·.•·. ·:. 4 2 1.7 0.3 SP ROUNDED WELL SORTED SAND WITH TRACE 0.2-0.5CM ~16 ... PEBBLES, TRACE COARSE SAND 

- -:-~:·.:-~-. 
- ·-:-:·:-::-: BROWN (7.5YR4/4) MEDIUM TO COARSE GRAINED WELL 

SP ROUNDED WELL SORTED SAND WITH UP TO 10% FINE 

25- ... 5 2 2.0 0.5 
GRAINED SAND 

17\ . . 

BROWN (7.5YR4/4) VERY FINE TO FINE GRAINED WELL 
- .'·:.:·:._·. ·. SP 

ROUNDED WELL SORTED SAND 

\ - .'·.'·:.:·:-:. 
BROWN (7.5YR4/4) MED TO COARSE GRAINED WELL 

30-
·.· ..•. 

6 2 1.8 0.3 
SP ROUNDED WELL SORTED SAND WITH 5-10% 0.2-1.0CM .. '.·' PEBBLES . ONE 3.5CM PEBBLE IS GABBRO 29 . . ·_ .. ·. . 

WATER LEVEL: BORING 8-06-91 /BORING REMARKS: 
STARTED: COMP~D: 8-06-91 

LOGGED BY: 
George Hudak/RREM,Inc. 

WATER LEVEL: 
DRILLING COMPANY /DRILLER: SIGNED: 

GME/ Jamie Tuura 



RREM Inc. H 
conauiUng envlnee1'8 FIELD EXPLORATORY BORING LOG 
PROJECT: Wisconsin DNR CUENT: PROJECT No. 

Remedial Investigation 
WISCONSIN DNR 9114 

DRILUNG METHOD: 
4 1/4" HSA 

SITE LOCATION: SHEET No. 
HOLE DIAIAETER: Webster Wisconsin 2 of 2 

BORING NUMBER-LOCATION: 
SB-18 

ll'ITE: 
8-06-91 

"' 
~~ 

u 

l E' i ~ ~ STANDARD PENETRATION 

d 
:::>=> 

i5 ~; DESCRIPTION OF MATERIAL (BLOWS/FT) ~ 

~ c~ 
~ 

~ a. -~ 
_.m 

i i iil~ SURFACE ELEVATION ... o:: 
10 .. "" .. .. 

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

SP SEE DESCRIPTION ABOVE 
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DRILLING COMPANY /DRILLER: SIGNED: 
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Subsurface Exploration and Monitoring Well Installation Program, 
Village of Webster Water Supply 

(Prepared by GME Consultants, October 1991) 
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GME CONSULTANTS, INC. 

November 13, 1991 

Mr. Colin Reichhoff 
RRem Engineers & Architects 
408 Board of Trade Building 
301 West First Street 
Duluth, Minnesota 55802 

CONSULTING ENGINEERS 
314 Garfield Avenue I Duluth, MN 55802 
121 Bl 722-4323 I Fax 12181 722-9722 

Report of: Recompacted Permeability Test 

GME Project No. 30-232-01 

Project: Subsurface Exploration & Monitoring Well Installation 

Location: Village of Webster 
Webster, Wisconsin 
Soil Boring No. B-7, 34 to 36 Feet 

Date of Test: 8-22-91 

Moisture Content (air dried) 
Dry Unit Weight (lbs/FT 
Void Ratio (e) 

16.7% 
101.7 

0.393 

HYDRAULIC CONDUCTIVITY -3 7.086 x 10 cmjsec 

WILLIAM C. KWASNY. P.E. 
KRISTDPHER LYYTINEN, E.I.T. 

MARK D. MILLSDP 
SANDRA J. FORREST 

THOMAS PAUL VENEMA, P.E. 
WILLIAM E. BLOEMENDAL, P.E. 
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INTRODUCTION 

The subsurface exploration and monitoring well installation program 

performed in Webster, Wisconsin, was performed to evaluate the 

potential for contamination of the Village's water supply. The 

program explored the area to obtain subsurface information relative 

to the soil and groundwater conditions and potential contamination 

and to install permanent wells to allow groundwater sampling and 

monitoring. 

In accordance with your acceptance of our May 29, 1991 proposal for 

the project, we have conducted a subsurface exploration and 

monitoring well installation program. The purpose of this report 

is to present the results of our field exploration program. 

EXPLORATION PROGRAM RESULTS 

Scope of Exploration 

The field exploration consisted of drilling 19 soil borings around 

the City of Webster. The soil borings ranged in depth from 36 to 

71 feet, and monitoring wells were installed in 10 of the borings. 

The borings were drilled with our CME 550 rig all-terrain. The 

borings were drilled at locations and to depths specified by the 

RREM site representative. The elevations of the ground surface and 

the top of monitoring well casings were also determined by RREM. 

'------------------- DMICDNIULTANTI,INC, -------------------l 



GME Project No. D1368 2 October 8, 1991 

Surface Conditions 

The explored area is located on the southern end of the Village of 

Webster, bordered on the east by Lakeland South Avenue, on the 

south by Cedar Avenue, on the north by Elm Street, to the west of 

Minnow Avenue and the Soo Line Railroad. The area is relatively 

flat, consisting of developed areas. The borings were drilled on 

streets and avenues. 

Subsurface Conditions 

The subsurface conditions encountered in each boring are 

illustrated on logs included in the Appendix. We wish to point out 

that the subsurface conditions at other times and locations at this 

site may differ from those found at our test locations. 

The logs show that the soil conditions are relatively uniform. The 

borings encountered 3 to 5 feet of brown sand or sand with silt, 

fill overlying the naturally occurring soils, which consisted of a 

thin layer of gray silty lean clay extending to depths of 5 to 6 

feet. Below this silty lean clay, we encountered brown fine to 

medium sand which extended to the termination depths in all of the 

borings. The N-values indicate that the sand is medium dense. 

Monitoring Wells 

Ten monitoring wells were installed within the project area, as 

directed by RREM. The wells were installed in accordance with the 

'------------------ GMECONBULTANTS,INC. -------------------1 



GME Project No. D1368 3 october 8, 1991 

current state of Wisconsin Well Regulations. Five of the wells 

were installed to an approximate depth of 40 feet, one was 

installed to an approximate depth of 60 feet, and four of the 

monitoring wells were installed to an approximate depth of 70 feet 

below existing grade. 

The holes for the wells were drilled using 4-1/4 inch hollow stem 

auger (HSA) . The screens consisted of 2 inch by 5 feet, and 2 inch 

by 10 feet, No. 10 slot, Johnson SCH 80 PVC. The screens were 

attached to SCH 80 PVC riser which extended approximately 2 feet 

above the ground surface for the wells with protective casings and 

to the ground surface for wells installed in at grade gateboxes. 

The screens were then backfilled with Red Flint sand to a level 

approximately 2 feet above the top of the screen. The annulus was 

sealed with a approximately 2 feet of bentonite, and the remainder 

of the boreholes were grouted to the surface with neat cement 

grout. Four foot long, 4 inch diameter locking low carbon steel 

protective casing surrounded by three, 4 inch steel guard posts or 

at grade gateboxes were then installed to protect the wells. 

Groundwater Levels 

Groundwater level measurements were made in the borings and 

monitoring wells. The data obtained from these measurements are 

included on the boring and well logs. A study of these readings 

indicates that water was encountered in all of the borings and 

wells at an approximated depth of 33 to 34 feet below the ground 
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GME Project No. 01368 4 October 8, 1991 

surface. The consistency of the depths of the readings and the 

relatively permeable soils found in the borings lead us to believe 

that this is the static groundwater table. The groundwater levels 

can be expected to vary seasonally and annually, and with 

variations in precipitation and infiltration. 

Laboratory Testing 

A laboratory testing program to determine the grain size and 

permeability of the various soil strata was completed. The results 

of the testing program are included on the appended data sheets. 

Ten mechanical analysis tests and two permeability tests were 

performed on recovered samples. 

FIELD EXPLORATION PROCEDURES 

soil Sampling 

Soil sampling was performed in accordance with ASTM:D1586. 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 Standard Penetration 

resistance or N-value. The N-value is an index of the relative 

density of cohesionless soils and the consistency of cohesive 

soils. The recovered samples were screened in the field by a 

representative of RREM using a Hnu meter. 
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GME Project No. 01368 5 october 8, 1991 

~ Soil Classification 
' 

As the samples were obtained in the field, they were preliminarily 

classified by our driller. Representative portions of all samples 

were then sealed in moisture tight jars and returned to our 

laboratory for final examination and classification by a 

Geotechnical Engineer. The samples obtained during the soil boring 

program will be held for a period of one month at which time they 

will be discarded unless we are notified further as to their 

disposition. 

The boring logs in the Appendix indicate the depth and 

identification of various soil strata, the N-value, groundwater 

level information, and pertinent information regarding the method 

of maintaining and advancing the drill holes. Charts illustrating 

the soil classification and the descriptive terminology and symbols 

used on the boring logs are also attached. 

L------------------ GMECONSULTANTS, INC. -----------------_.J 
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STANDARD OF CARE 

The factual data contained in this report are based on our 

interpretation of the subsurface conditions and represent our 

professional opinions. These opinions were arrived at in 

accordance with currently accepted geotechnical practices at this 

time and location. 

intended. 

Prepared by: 

Reviewed by: 

KAL/WCK: ljn 

Other than this, no warranty is implied or 

w· liam C. Kwasny, .E. 
Principal Enginee resident 
Registered Profession Engineer, Wisconsin 
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IMPORTANT INFORMATION 
ABOUT YOUR 

GEOTECHNICAL ENGINEERING REPORT 

More construction problems are caused by site subsurface 
condmons than any other factor. As troubleSome as sub
surface problems can be. their frequency and extent have 
been lessened considerably in recent years. thanks to the 
Association of Soil and Foundation Engineers iASFE\. 

When ASFE was founded in 1969. subsurface problems 
were frequently bemg resolved through lawsuits. In fact. 
the Situation had grown to such alarming proportions that 
consultmg geotechnical engineers had the worst profes
sional ilabiflt)' record of afl design professionals By 1980 . 
ASFE-mrmbrr wnsultinp wiland foundation tnpinttrS had lhr b<sl 
profrs~onal liability rrcord This dramatic turn-about can be 
attributed d~rectly to client acceptance of problem-solving 
pr~rams and materials developed by ASFE for its mem
bers· apphcat1on Th1s acuptancr voas pau1td brCJlusr cl!t'nts 
pmn••rd Inc ASFE approach to be'" ihnr own brsl inlrrrsts 
Disputes benefit only those who earn the~rliving from 
others d1sapeements 

The followmg suggestrons and observa!Jons are offered to 

help you reduce the geotechmcal-related delavs. cost-over
runs and other costly headaches that can occur dunng a 
construction proJect 

A GEOTECHNICAL ENGINEERING 
REPORT IS BASED ON A UNIQUE SET OF 
PROJECT-SPEOFIC FACTORS 
A geotechmcal enrmeennc report 1s based on a subsurface 
explorat1on plan des1rned to mcorporate a un1que set of 
pro)ect-spee~hc !actors These t)'Pically mclude the ~eneral 
nature of the structure Involved. ItS s1ze and configuration; 
the location ol the structure on the sne and 1ts onentauon; 
phys1cal concomitants such as access roads. parking lots. 
and under~round utihtles. and the level of additlonalnsk 
which the cl1ent assumed by vmue of limitations Imposed 
upon the exploratory pr~ram To help avoid costly prob
lems. consult the geotechnical engmeer to determine how 
any factors wh1ch change subsequent to the date of his 
report may affect his recommendations 

Unless your consulting geotechnical engmeer indicates 
otherwise. ~our prolrckrucal rnpi11tmnp report should 1101 br ustd: 

• When the nature of the proposed structure is 
changed. for example. if an office building wifl be 
erected instead of a parking garage. or if a refriger
ated warehouse wifl be built instead of an unrefrig
erated one: 

• when the size or configuration of the proposed 
structure is altered; 

• when the location or orientation of the proposed 

MOST GEOTECHNICAL "AN DINGS" ARE 
PROFESSIONAL ESTIMATES 
Site exploration identifies actual subsurface conditions 
only at those po1nts where samples are taken. when they 
are taken Data derived through sampling and subsequent 
laboratory testing are extrapolated by the geotechnical 
engineer who then renders an opinion about overall sub
surface conditions. their likely reaction to proposed con
struction activity. and appropriate foundation design. Even 
under optimal circumstances actual conditions may differ 
from those opmed to exist. because no geotechnical en
gineer. no matter how qualified. and no subsurface explo
ration pr~ram. no maner how comprehensive. can reveal 
what is hidden by earth. rock and t1me. For example. the 
actual mterface between matenals may be far more 
gradual or abrupt than the report indicates. and actual 
conditions m areas not sampled may differ from predic
tions Nolh~np CAn be done to prn•rnllhr unanlidpaltd. bul Sill'S CAn 
l>r 1akrn 10 hrlr m1nrm1:r thnr '"'paCI For this reason. rnos1 
~prnrnc.rd ou•nm. rr1an1 rhrir protrdmiazl tonsuhanf throuph rhr 
consrrucurm staar. to Identity vanances. conduct additional 
tests wh1ch may be needed. and to recommend solutions 
to problems encountered on site 

SUBSURFACE CONDITIONS CAN 
CHANGE 
Subsurface conditions may be modihed by constantly
chang In~ natural forces Because a geotech01::ai engmeer
m~ report 1s based on conditions wh1ch existed at the time 
of subsurtace exploration. conslrucllon drdsions should no! bt 
basrJ on a pcotechnu:al tnpmrrnnp rtPOrl Y~O$t' adtQuacy may havt 
btrn affrctrd b~ limr Speak wnh the geotechnical consultant 
to learn if additional tests are advisable before construc
tion starts 

Construction operations at or ad1acent to the site and 
natural events such as floods. earthquakes or groundwater 
fluctuations may also affect subsurface cond1t1ons and. 
thus. the continumg adequacy of a geotechnical report. 
The geotechnical engineer should be kept apprised of any 
such events. and should be consulted to determine If 
additional tests are necessary. 

A GEOTECHNICAL ENGINEERING 
REPORT IS SUBJECT TO 
MISINTERPRETATION 

structure is modified; Costly problems can occur when other design profession-
• when there is a change of ownership, or :.;,. als develop their plans based on misinterpretations of a 
• for application to an adjacent site. •• "';<' eeoiechnicaf engineering report. 1b help avoid these prob-

A gtOitdlniCAI rnpinttr CAnnol aCCIPI rrsponsibWI~ for problrms ..nidi t lems, the geotechnical engineer should be retained to work 
may dtvtlop if hr is not umsulltd afttr factors wnsidmd in his rrporti , , with other appropriate design professionals to explain 
dtwlopmrnl haw chan11td J: ··relevant geotechnical findings and to review the adequacy 

·.· 
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GENERAL NOTES 
DRILLING & SAMPLING SYMBOLS: 
SL 
ss 

SS with Ltner 
Sollt Spoon- 1'%" I.D .. 2'' O.D .. unless 
otnerw1se noted 

ST Shelby Tube- 2" O.D .. unless otherwtse noteC 
PA Power Auger 
DB Diamond Bit - NX: BX: AX 
AS Auger Sample 
JS Jar Semple 
VS : Vane Shear 

OS 
HS 
WS 
FT 
RB 
BS 
PM 

Osterberg Sampler - 3" Shelby Tube 
Hollow Stem Auger 
Wash Sample 
Ftsh Trail 
Rock Bit 
Bulk Sample 
Pressuremeter test - in situ 

Standard "N" Penetration: Blows per toot of a 140 pound hammer falling 30 inches on a 2 inch OD split spoon, except 
where noted. 

WATER LEVEL MEASUREMENT SYMBOLS: 
WL : 
WCI: 
OCI: 
ws : 
WD: 
BCR: 
ACR: 
AB : 

Water Level 
Wet Cave In 
Dry Cave In 
While Sampling 
While Drilltng 
Before Castnc Remvoal 
Alter Castng Removal 
After Bonng 

Water levels tndicated on the bonng logs are the levels measured m the bonng at the times indicated. in prevaous soils. the 
indi:atec etevataons are consJoereo reliable ground water levels. In 1moerv1ous soits. tne accurate oetermJnBtlon of ground 
water etevauons IS not possible m even several cays Observauon. a no aoc:H110na1 ev1oence of ground water etevataons must be 
sougnt. 

GRADATION DESCRIPTION & TERMINOLOGY 
Course Graaned or Granular So11s nave more than 50'7D of the•r orv weaont retarneo on a #200 steve: thev are oescribed as: 
boulders. coDbles. gravel or sane. Fme Gramed Soils nave less tnari SOCrn.ot thetr cry wetgnt retatneo on a #200 steve: they are 
described as: clays or clayey silts it they are cohestve. ant! stlts it tney are non-conestve. In additton to praaation. pranular 
soils are defined on the basts of tnetr retauve tn-ptace oensny and hne pratned soils on the basts of thetr str&ngth or 
consistency. and tnetr plasuctty. 

Major 
Component 
0! Sampl~ 

Boutoers 

Cobbles 

Gravel 

Sand 

Silt 

Clay 

Slz:e Ranae 

Over 8 tn. (200mm) 

8 m. to 3 tn. 
(200mm tc 75mm) 

3 in. to ~ sieve 
(75mm to 2mm) 

114 to #200 steve 
(2mm to .074mm) 

Passing #200 steve 
(0.074mm to 0.005mm) 

Smaller tnan 0.005mm 

CONSISTENCY OF COHESIVE SOILS: 

Unccnllned · 
C:omp. 

Strength, Ou, 
tal 

<0.25 
0.25-0.49 
0.50-0.99 
1.00- 1.99 
2.00-3.99 
4.00-8.00 

> 8.00 

Conalatency 

Very Solt 
Sort 
Medium (Firm) 
Still 
Very Still 
Hard 
Very Hard 

Descriptive 'TennC•I 
(Of C:ompPnenb Alao 

P,.....nt In S.mple) 

Trace 

Little 

Some 

And 

Percent Pf 
Dry Welpht 

1-9 

10-19 

20-34 

35-50 

RELATIVE DENSITY OF GRANULAR SOILS: 

N - Blowa/1!. 

0-3 
4-9 

10-29 
30-49 
50-80 

80 .. 

Relatl .. Danallr 

Very L.oon 
L.oon 
MedlumOenn 
Danae 
Very Denae 
Extremely Denn 
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LOG OF BORING SB-1 

PROJECT Subsurface Exploration and SITE Musky Street 
Mnnit-nrinn Woll Tn"+-~11 ~H~ w Wi «rnn"i n 
OWNER Water Supply ARCHITECT-ENGINEER 
Village of Webster Riill1 Inc. 

t- UNCONFINED COMPRESSIVE STRENGTH TONS1FT ~ w -w t- -o-U- U-

a: ui iJJ 1 2 3 4 5 
w (!) DESCRIPTION OF MATERIAL :;;: 
!ll -' z t- 0 WATER 

t- ::; w .. <f) -' w :> > I w !!'. CONTENT% w zw w u t-U- w"- -' -'<f) w -·-I -'>- a: .. .:t- :> 
t- a.t- w t- --' -' STANDARD PENETRATION IBLOWSIFOOTJ .. u:> .. 0. ::;o t- a: Wlfl > -®-w <:Z .. t- SURFACE ELEVATION_, a.w z 0 (!)<: :;;: <f) <flO: 10 20 40 50 .. 30 

r-- 1AS JrtBl"ffi: SAND with SILT, fill, ISP-SM) 3 
:---
'--- 2SS 6 Gray s:q:,n LEAN CLAY, orgr&.r· moist 23 61\_ 

st1. I r--
h-- v -LI.L 3SS 

Brown fine to medium SAND, moist 
16 to waterbearing at 34 feet, medium 

dense 

- 4SS 6 ( 
(SP) 

--..o::..\.!_ 5SS 8 ~ --

I\ - 6SS 14 

--
-llL 7SS 22 \ " r-- BSS 31 ~ 

H¥- 9SS 22 I 
r-- End of boring at 41 feet 

4t inch hollow stem auger used 
r-- full depth r--

~ Borehole backfilled with sand/ 
'--- cement grout 
r---
r--

;:m 

-
WATER LEVEL OBSERVATIONS BORING STARTED 6- -::II 

W.L 34 feet while sampling Ei) ~~~~~!L!,~.~_!~,!}NC. BORING COMPLETED 6-17-91 
W.L P.O. Bo1 16070 RIG OlE 550 DRILLER J. TuUI 11 

~. MlmMot.a &5818 
DRAWN KAL APPROVED WCK W.L. {21 8] 722-4323 

JOB# .:SU-..:.:S..:-UI SHEET 1 Of 2" 
The stratification lines represent approximate boundaries 
between soil types; insitu the transition may be gradual. 



LOG OF BORING SB-2 
PROJECT Subsurface Exploration and SITE Musky Street and Alley behind the 
Monitoring Well Installation Program - Tap Bar, Webster, Wis=nsin 
OWNER -wal:er """l>upp.Ly ARCHITECT-ENGINEER 

Village of Webster RREM, Inc. 
1-- UNCONFINED COMPRESSIVE STRENGTH TONStFT 2 
w -w 

1-- -0-u. u. 
a: w iJJ 1 2 3 4 5 
w (!) DESCRIPTION OF MATERIAL ;: 
Ql -' z 1-- 0 WATER 

1-- ::; w <( <f) -' w ::J > J: w !"- CONTENT 1ht w zw w (.) I-- <f) u. w"- -' w -·-:r' <( -'o-- ::J _,>- a: 1-- :o_. STANDARD PENETRATION (BLOWS/FOOT) c_l-- w -' 1-- <( U::J <( [L :;o 1--
w 

~ 
a: 

SURFACE ELEVATION...., 
W<fl > -®-

0 
<(Z 1-- c._w z <f)<( <f) .. wa: 10 20 30 40 50 

f-- 1AS 2.5 ~W~ H?lf to lfl8d1Um sAND '1.L tl1 

f-- 4.5 Brc;>!'!l} fine to medi urn SAND, , • ;i.l l, 
- 2SS ...._ Gr~y;::brown SILTY LEAN CJt, :I / "\' 
-
-

Brown fine to medium SAND, moist ::w:: 3SS to waterbearing at 34 feet, loose 8 
- to dense - (SP) 
1--- 4SS 9 
1---
1---

r:zn: 5SS 5 c 

1-- 6SS 4 \ 1--
f--

~ ~ 7SS 15 
1--

~ 1-- 19 
f-- BSS MA 32 

~ f--
1--

~ 9SS 36 

End of boring at 41 feet 
f--
1--
1-- 4~" hollow stem auger used full 
1---

5D: depth 

Monitoring well MW91-6 was 1---
1--- installed in this boring 1---

I 
1--
1--
1--

~ 
1--
1--
1--
1--

WATER LEVEL OBSERVATIONS BORING STARTED -~-~n 

W.L. 34 feet while samolinq ~ GME CONSULTANTS, INC. BORING COMPLETED 7-9-91 
Geot.edncel • Mtt.trW:s • Envroromen~ 

OlE 550 DRILLER J. Tuu W.L. P.O. Bo\ 16070 RIG 
DI.Uh. Mnw«u 55816 

DRAWN Kl\L APPROVED WCK W.L. [218] ?22-4323 

a 

JOB• 30-232-01 SHEET 2 of 2l. 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual. ----



LOG OF BORING SB-3 
PROJECT Subsurface Exploration and SITE 

Elm Street and Sturgeon Avenue Monitoring Well INstallation Program - Webster Wisconsin 
OWNER Water Supply ARCHITECT-ENGINEER 

Village of Webster RREM Inc. 
t- UNCONFINED COMPRESSIVE STRENGTH TONS 'FT :' w -w >-' -0-
"- "-

ex: ui iil 1 2 3 4 5 
w "' DESCRIPTION OF MATERIAL ;:: 
CD .J z t- 0 WATER t- :2 w "' en .J w ::0 > I w ~ CONTENT% 

w zw w u t-en "- wa. 
.J w -·-"' -'t- ::0 :[ _,>- a: t- "'-' .J STANDARD PENETRATION (BLOWS/FOOT\ t- a.>- w "' 0::0 "' a. ;20 t- ex: wen > ·®· w «Z "' t- SURFACE ELEVATION_, a.w z 0 en« ;:: en en a: 10 20 30 40 50 .. 

1--- 1AS -=-
1--- 3 Brown SAND with qravel fill mot~); 
1---

~'r~\S to gray organtRT O?ILT, 
24 l! 2SS 

1--- ~rown fine to medium SAND, moist to 1---
~terbearing at 34 feet, medium I !TIC 3SS ~ense 14 

~ 

I--

C-- 4SS (SP) 12 

rzil- 5SS 10 tl 

1--- 6SS 
1---

18 ~ 
1---

~ 7SS 13 ' 1---
~ ~ 

1---

f-.rr- 8SS 29 
I--

Iii: End of boring at 36 feet 

r- 4{- inch hollow stem auger used 
I full depth 
1---
1--- Borehole backfilled with sand/ 
I--
tsr: 

cement grout 

1---
1---

!:= 
I--

IE: 
I 
I--
I--
1--

WATER LEVEL OBSERVATIONS BORING STARTED o-1 '--!:11 

W.L 34 feet while samolinq ~ GME CONSULTANTS, INC. BORING COMPLETED 6-18-91 
Geotectneal • M•te,.,. • E~ OlE 550 DRILLERJ • Tuurc W.L P.o. BD• 16070 RIG 
OIMh. ~ ~5816 

DRAWN KAL APPROVED WCJ< WL [2181722-4323 

JOB• 30-232-01 SHEET 3 Of 2b 
The stratification lines represent approximate boundaries 
hAtwAP.n soil tvoes: insitu the transition may be graduaL 



LOG OF BORING SB-4A 
PROJECT Subsurface Exploration and SITE Corner of Pike Avenue and Elm Street 

Moni Well 'h.t-; "" - Webster, Wisconsin 
OWNER Water Supply ARCHITECT-ENGINEER 

Village of Webster RRDI, Inc. 

t- UNCONFINED COMPRESSIVE STRENGTH TONS/n ~ w -w t- -0-"- "-
a: w iii 1 2 3 4 5 
w "' DESCRIPTION OF MATERIAL ;:: 
<D --' z t- 0 WATER 

t- ::; w « <f) --' w :::> > I w ~ CONTENT% w zw w () t-
"- w"- --' __,<fl w -·-:t __,>- a: « ...... :::> 
t- a.>- w t- ---' --' STANDARD PENETRATION (BLOWS/FOOT) 
Q_ ::;o t- « ():;) « 
w <:Z « a: 

SURFACE ELEVATION_, 
W<fl 

"' -®-t- o.w 
0 <fl<: ;:: <f) <f) a: z 10 20 30 40 50 .. 

Brown, fine to meditnn SAND with 

4 SILT, fill, moist (SP-SM) 

~ acK 1:0 Gray !il.L'l'Y L1::AN CLAY 1 - '\ ""'i"t- trr.l / 
-

Ji: Brown fine to meditnn SAND, ITOist 
to waterbearing at 34 feet -- (SP) 

-
-
:::m::: 
-

f--
1--
1--
1--

Sil: 
f--
1--

! 1--

c--
~ 

End of boring at 40 feet 

~ 4' .. inch hollow stem auger was 
- used full depth -
:so: No split barrel sampling was perf on ed 
-- Monitoring well MW-91-2A was -

installed in this boring 

-
~ 
--

WATER LEVEL OBSERVATIONS BORING STARTED ,;_ ?n_o, 
W.L 34 feet while drillinq ~ ~~~L:r~INC. BORING COMPLETED 6-20-9) 
W.L P.O. Bo1 18070 RIG mE 550 DRILLER J, Tuu 

QIAatl, Mr...u &5816 
DRAWN KAL APPROVED WCK W.L (218)722-4323 

a 

JOB• 30-232-01 I SHEET 4 of 21., 
The stratification lines represent approximate boundaries 
between soil types; insitu the transition may be gradual. 



LOG OF BORING SB-4B 
PROJECT Subsurface Exploration and SITE Corner of Pike Avenue and Elm Street 
Monitoring Well Installation Program - Webster, Wisconsin 
OWNER Water Supply ARCHITECT-ENGINEER 

Villaae of Webster RREM Inc. 
.... UNCONFINED COMPRESSIVE STRENGTH TONStFT ;> w - -0-w >-' U- U-

0:: uj iii 1 2 3 4 5 
w " DESCRIPTION OF MATERIAL i! ID ...J z .... 0 WATER .... ::; w < <f) ...J UJ :> iii I w ~ CONTENT% 

UJ zw 0 .... <f) U- ...J -·-w"- ...Jt- w 
r: ...J>- a: < <...J :> .... ...J ST ANDAAD PENETRATION (BLOWS/FOOT) .... o.t- w < o=> < 0. ::;o .... 0:: UJ<f) > -®-UJ <Z < .... SURFACE ELEVATION_, O.UJ z 0 "'" i! <f) <flO:: 10 20 30 40 50 .. 

I-- lAS Brown fine to medium SAND with SILT 
I-- ., ~ and aravel fill moist (SP-SM) 

<; Gr-.v T.F.IIN C'T.IIV =i ,;t- ( C'T.l 
2SS 17 ~ 

Brown fine to medium SAND, moist 

1-llL to waterbearing, medium dense 
3SS 18 

(SP) 

I~ f-- 4SS 23 
I--
1--

t/ pn:: 5SS 15 
f--
1--

1-- 6SS 15 ~ 

\ 
f-3.CL 7SS 19 

~ 
f-- BSS MA 10 ( 
I--
f--
1-iW.. 9SS 15 
f-- 41 '---

I-- 1 OS 
47 

Brown SANDY SILT, waterbearing, 
loose (ML) 2 1€( 
Brown fine to medium SAND with 

1-!lll- 11 s lenses of silt, waterbearing, loose 
to dense (SP) 

6 ~ 

1-- 12S 5 (~ 
~ ~ 

~ J..ll.U.- JlS 3~ is) 1-- f- 1- - - - 1- 1--1-- - BOring continued on nextpage 
1-
1--

WATER LEVEL OBSERVATIONS BORING STARTED 7-11-91 
W.L. 34 feet while samnlina ~ ~~!'!~~~~INC. BORING COMPLETED 7-11-91 
W.L. P.O Bo• 15070 RIG I"'MF <;<;O DRILLER :r. Tuu 

D..un.~~~916 
DRAWN J<AL APPROVED WCK W.L. (21 B] 722-4323 

a 

'"B• 30-232-01 I SHEET 5 of 2b 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual 



LOG OF BORING SB-4B Cont'd 
PROJECT Subsurface Exploration and SITE Corner of Pine Avenue and Elm Street 
Monitorinq Well Installation Proqram- 1'/ebster, Wisconsin 
OWNER Water Supply. ARCHITECT-ENGINEER 

Villaqe of ,,Webster RREM, Inc. 
>- UNCONFINED COMPRESSIVE STRENGTH TONSIFT ~ 
UJ -UJ >- -o~ 
"- "-

rr: u.i ii; 1 2 3 4 5 
w " DESCRIPTION OF MATERIAL ;;: 
"' -' z >- 0 WATER 

>- ::; UJ " en -' w :0 > :r w !!'. CONTENT%, 
w ZUJ w 0 >-"- w"- -' -'"' w 

-·~ :r' -'>- rr: " ..:>- :0 
a.>- >- --' -' STANDARD PENETRATION (BLOWS/FOOT) >- w " 0:0 " a. ::;o >- rr: WUl 

"" 
~®-UJ ..:z " >- SURFACE ELEVATION-,. Depth GO, a.w 

0 (!)<! ;;: (/) (1)0: z 10 20 30 40 50 

t-- Brown fine to medium SAND with 

~ t--r-- lenses of silt, waterbearing, 
r-- 14SS dense 38 
f-- (SP) t--

H¥- 15SS MA 35 ~ 
End of boring at 71 feet 

t--
t-- 4.}" hollow stem auger used full t--

depth 
pm: 

Monitoring well MW-91-2B installed t--
t-- in this boring t--

f--
t--
t--e 
t--
r--
r--

lrOli 
t--
t--
t--

-

~ 
,__ 
t--

~ -

WATER LEVEL OBSERVATIONS BORING STARTED 7-11-91 
W.L. 34 feet while sampling ~ GME CONSULTANTS, INC. BORING COMPLETED 7-11-91 

~ • Mater..~& • £n~t.ll 
RIG OlE 550 DRILLER JTuur W.L P.O. Box 1B070 

DIAA:tl, t.WrtMot.I55B16 
DRAWN KAL APPROVED WCX W.L (218)722~323 

JOB# 30-232-01 I SHEET 6 of 21.. 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual. 



LOG OF BORING SB-5 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program- Allev near Pike Avenue w; ln 
OWNER "a~er ;:,upp.cy ARCHITECT-ENGINEER 

Villaae of Webster RREM Inc. 
... UNCONFINED COMPRESSIVE STRENGTH TONSIFT ;> 
UJ -UJ -0-u. ... 

u. 
a: w in 1 2 3 4 5 
UJ " DESCRIPTION OF MATERIAL ~ !D -' z ... 0 WATER ... ::;; UJ "' "' -' LU "' iii I UJ ~ CONTENT% 

LU zw -' (.) 

'"""' u. 
LUO.. UJ -·-"' -'.-I -'>- a: ... ~-' ::> 

STANDARD PENETRATION (BLOWS/FOOT) ... c..>- UJ "' (.)::J -' 
0.. ::;;o ... a: '""' "' -®-LU "' > <!Z ... SURFACE ELEVATION_, "-'" z 0 "'"' ~ "' <flO: 10 20 30 40 50 .. 

f-- 1AS Reddish-brown fine to mediwn SAND, 
f--- 4 fill, moist ISPl 
f-- 2SS ay SILTY LEAN CLAY, mmst:fcf.j-1-

\ Brown fine to mediwn SAND, moist to 

~ 3SS waterbearing, mediwn dense to loose 20 

~ (SP) 
f--- 4SS 26 
;---
'--

~ ....:.\L 5SS 13 
- ~ -

t> - 6SS 40 ~ 

~ 
...ilL 7SS 11 v 

~ 

' <h BSS 7 

End of boring at 36 feet 

~ 4-l- inch hollow stem auger used full r--
r-- depth 

Borehole backfilled with sand/ 
1--

~ 
cement grout 

1--
r--

5i 
;---

f---

'--
WATER LEVEL OBSERVATIONS BORING STARTED -26- l1 

W.L. 34 f"""t while .:amolina ~ ~~!'!~~~~INC. BORING COMPLETED 6-26-91 
W.L. P.O. Bos 16070 RIG a.!E 550 DRILLER J, Tuu 

~.~~!W1Ei 
DRAWN KAL APPROVED WCK W.L. (21 B) 722-4323 

a 

JOJ'!• 30-232-01 I SHEET? of 2 I# 
The stratification lines represent approximate boundaries 
between soil types; insitu the transition may be gradual. 



LOG OF BORING SB- 6 
PROJECT Subsurface Exploration and SITE Alley Near Muskie Avenue 
MOnitoringc.'Well Installation Program· , ... ~, 

·~-. Webster, Wis=nsin 
OWNER Water Supply ARCHITECT-ENGINEER 

Villa~e of Webster RREM, Inc. 
r 

1- UNCONFINED COMPRESSIVE STRENGTH TONSIFT 2 
Ul 

~ Ul -0-u. 1-
u. 

a: ui <1> 1 2 3 4 5 
Ul " DESCRIPTION OF MATERIAL " <D -" z WATER 

1- ::;; Ul <( 1- 0 
(/) -" Ul :::> > J: Ul !!0 CONTENT o/o 

Ul ZUJ Ul l) 1-u. w"- -" 
-"(/) Ul -·-I -">- a: <( <(I- :::> 

a. I- 1- --" -" STANDARD PENETRATION (8LDWSIFOOT) 1- Ul <( ll=> <( 0. :ED 1- a: UJUJ > -®-Ul <tZ <( SURFACE ELEVATION_, Q.Ul 
0 " 

1- z (/)<( (/) .. UJ<I 10 20 30 40 50 

r-- 1AS 2 '4'f~ bJ;?~ fin~? to medium s~-l'i~rn 
- Brown fine to medium SAND, fill, 
- 2SS 5 moist (SP) 

6.5 GI:a\ SILTY LEAN CLAY, moist I d~ft/ ""' 
~ ....l.J./... 3SS Brown fine to medium SAND, moist 22 1 r-- to waterbearing at 34 feet, medium 

t-- dense (SP) 
t-- 4SS 19 

I r--
r--
f-20- 5SS 13 
t--
r--
t-- 6SS 14 p 

rw- 7SS 14 (~ 

~ 1'9 
r-u BSS 29 
- End of boring at 36 feet :m 

4ttl hollow stem auger used full 

- depth 
-

Borehole backfilled with sand/ 
cement grout 

~ 

r--

~ 
r--
r--

WATER LEVEL OBSERVATIONS BORING STARTED h-
_q, 

W.L 34.5 feet while sampling ~ GME CONSULTANTS, INC. BORING COMPLETED b-.<:b-~1 

~·~ter*•E~ 

RIG Qo1E 550 DRILLERJ. TUUl 3. W.L P.O. Bo• 16070 

W.L 
~. MornMat.l ~~16 

DRAWNKAL APPROVED w:::I( (218)722-4323 

JOB# 10-?':l?-01 SHEET R nf 2b 

The stratification lines represent approximate boundaries 
between soil types; insitu the transition may be gradual 



LOG OF BORING SB-7 

PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program Webster, Wisconsin 
OWNER Water SuppJ.y ARCHITECT-ENGINEER 

Village of Webster RREM, Inc. 
t-- UNCONFINED COMPRESSIVE STRENGTH TONSfFT ~ 
UJ -w >-- -o-U- U-

a: ui Ui 1 2 3 4 5 
UJ " DESCRIPTION OF MATERIAL ;;: 
" --' z t-- 0 WATER 

t-- ::; UJ <( <f) --' w ::> > I UJ ce_ CONTENT% 
UJ zw UJ ll >-<f) U- we.. --' w -·-:t <( --'t-- ::> __,>- c:: t-- <(__, 

--' STANDARD PENETRATION (8LOWS'F00T) >-- c..>- w <( 6::> <( 0.. ::;o >-- a: w<n > -®-w <Z <( SURFACE ELEVATION_, c..w z 0 s: " tJ <f)<( .. (f;tr: 10 20 30 40 50 

1--- 1AS = 
f-.-- A 

Br~:,: f~ to medium SAND, fil~, " 
8 t5tl 2SS I~; Hnm rC,o 

f-.-- 3SS Gt"i!Y .,SILTY LEAN CLAY, moist, lr'r v It w.___ 
f-.-- 4SS 24 ~ 
hn- 5SS Brown fine to medium SAND, moist to 11 ~ 
f-.-- 6SS waterbearing at 38 feet, lcx:>se to 

7 ~ f-.--
dense 

i9 7SS 12 
1--- BSS (SP) 

11 
f-.-- ! 0~<" 12 ~ 
hr> 1 OSo 12 
1--- 11s~ 13 \9 
f-.-- 12S~ 12 ~[; f-.-- 13So 8 
1--- 14S-0 6 ~ 
hn 15~ 4 ~ 

I-- 16SS 5 ~ 
I-- 1-

t 1 7<::.< , .... MA 3 
1--- 18~ erm 2 
I-- 19S, 2 ~ 1-m- 20S, 11 ~ !ISS 16 r---1-- 22S' 36 b® 
1-- 23S1 14 1..----

®:::::::: 
1--- 2481 27 ~ 1-m- 25Si 21 
f-.-- 26Si 17 

" 
1--- 27S' 13 
1--I ?RC:.C 21 

~-f-.-- 29S1 26 t--, 
l::m: 2_0~ 40 b l- -1-------- - 1- - -- f-.-- - -- -I Boring log continued on next page. 

I 
1---

WATER LEVEL OBSERVATIONS BORING STARTED .. , b-5 
WL 33 -feet whiTe sampling ~ GME CONSULTANTS, INC. BORING COMPLETED 7- 6-91 

~•Mal.llnllls•E~ 
RIG 01E 550 DRILLER J • TUt 1.-. W.L. P.O. Box 16070 

Oo..Uh, ~ SS919 
DRAWN KAL APPROVFn WCK W.L (219) 722-4323 

a 

JOBO .lU-L.:SL-U-1 I ~HEET~ OI: '-.lo 

The stratification lines represent approximate boundaries 
'--•···~ ....... ....... a h•n.,..:::· in.:::iftt thP. transition may be qradual. 



LOG OF BORING SB-7 Cont 'd 

PROJECT Subsurface Exploration and SITE 
Monitoring Well Installation Program - Webster, Wisconsin 

OWNER Water Supply ARCHITECT-ENGINEER 
Village of Webster RREM, Inc. 

,... UNCONFINED COMPRESSIVE STRENGTH TONSIFT 
2 

w -w ,... -0· "- "-
a: w in 1 2 3 4 5 
w C!J DESCRIPTION OF MATERIAL " CD 

"""' 
z ,... 0 WATER ,... ::;; w <( <f) 

"""' w :J > :c w !!'. CONTENT% w zw w (.) ,...(/) "- w"- """' w -·-I' <( 
...,,_. 

:J ...,>- a: ,... 
""""' STANDARD PENETRATION (BLOWS/FOOT) ,... a_>- w o:o """' <( <( a_ ::00 ,... 

a: W<ll ':" -®-w <!Z "' ,... SURFACE ELEVATION_, a.W 0 (/)<( " <f) <flO: z 10 20 30 40 50 .. 
f.-- 31SE Brown fine to medium SAND, 49 

~ f-- 32SE waterbearing, dense 43 
f-- 33SE (SP) iMA 48 

- 34SE 46 
Lm- 35S 34 ®-

~ 
End of boring at 70 feet 

-- 4-,l- inch hollow stem auger used 
full depth 

!mi: Monitoring well MW-91-5B was 
f.-- installed in this boring 
f.--
f.--

I 
I 
f.--

~ 
f.--
f.--
f.--

t:mn 
f.--
f.--
f.--

f.--

~ 
t= 
f.--
1--

t= 
~ 
1--

I 
I 

WATER LEVEL OBSERVATIONS BORING STARTED 1-1 -:n 
W.L 33 feet while sampling ~ GME CONSULTANTS, INC. BORING COMPLETED 7-16-91 

~-~·t~ RIGCNE 550 DRILLER J. Tuur W.L P.O. Bo• 18070 
OLAati.~55B16 

DRAWN KAL APPROVEcWCK W.L. [218]722-4323 
JOB• _jU-£.3£-UT isHEET1 0 of 2b 

The stratification lines represent approximate boundaries 
hAtwP.en soil tvoes: insitu the transition may be graduaL --



LOG OF BORING SB-7A 

PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER Water Supply ARCHITECT-ENGINEER 

Village of Webster RREM, Inc. 
.... UNCONFINED COMPRESSIVE STRENGTH TONS'FT 2 
w -w .... -o-"- "-

a: L1i "' 1 2 3 4 5 
w <!) DESCRIPTION OF MATERIAL :;: 
CD -' z .... 0 WATER .... ::; w <: <f> -' w ::> ~ I w e CONTENT% w zw u 1--<f> "- w"- -' w -·-l' <: -'o-- ::> _,>- a: :":-' .... a.>- w .... -' ST ANDARO PENETAA TION (BLOWS/FOOT) 

a. ::;o .... <: u::> <: 
w <:Z <: a: 

SURFACE ELEVATION_, 
w<n > -®-

0 :;: .... a.w z V><: <f> .. <nO: 10 20 30 40 50 

f--- 2.5 . Bl 
'---- Brown ;:,;u,u Wl.Lll .,~ave.J., J:l.J..J.(SPl 

(OH 

6.5 ~fnsh-brown SILTY LEANJ§tj'Y, 
-
c---- Brown fine to medium SAND, moist 
~ to waterbearing at 33 feet 

(SP) 
c----

:i: 
-
-

--
~ 

~ 
--

'3D: -
f-- i 0 feet 

-~ m auger used 
f--
f--

f:i 1¥£ . . _,.._,. ~' 
i ' ' . . 
i '. -·"_' . '. ts bor1ng 

f--
No sampling was performed 

f--

~ 
f--
f---

WATER LEVEL OBSERVATIONS BORING START ED /-lt-~H 

W.L 33 feet while sampling ~ ~~!'!~~T~INC, BORING COMPLETED 7-16-91 
W.L p .o Bol ' B070 RIG CME !:>50 DRILLER J • Tuurc 

Ct.M:h. ~~5816 
DRAWN KAL APPROVED WCK WL (21 B) 722~323 

JOB• 30-232-01 iSHEET 1 1 OJ: .Cb 

The stratification lines represent approximate boundaries ... · ~ -=•. · ·~- ........... ;t;,...,... rn<>" ho nr::trl11RI 



LOG OF BORING SB-8 

PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin . 

OWNER wat:er ;:,upp.iy ARCHITECT-ENGINEER 

Villaae of Webster RR;:M [nc 

I >- UNCONFINED COMPRES..SIVE STRENGTH TONS 1FT;> 
w -I w .... -o 

I "- "-
([ ui iii 1 2 3 4 5 

I w " DESCRIPTION OF MATERIAL " "' -' z .... 0 WATER .... ::; w "' (f) -' w :::> ~ :I: w ee CONTENT% 
w zw (.) >-(f) "- w"- -' w -·-:i "' -'>- :::> _,>- ([ :;:_, 
>- o.>- w >- -' STANDARD PENETRATION (BLOWS.IFQOT) 

"' u::> "' CL :;o .... ([ W(f) > -®-w <:Z "' SURFACE ELEVATION_, 0 (f)<{ " 
>- CLW z (f) .. (f)([ 10 20 30 40 50 

- 1AS _ Ri t-nmi ~~"~ 
3 Bro 1 nl'~1'tu m ;:,ANU W.l t:l1 (Sp \ 

'-----! 4.5 I Gr:~ SILTY LEAN CLAY, moiftLl stiff 
'-- 2SS 21 ~ 

Brown fine to medium SAND, moist to 

I -UL 3SS waterbearing at 33 feet, medium 18 
dense 

(SP) 
- 4SS 12 ~ 

~ 5SS 13 

\ --
- 6SS 18 
-

> 
-
...m_ 

7SS 24 
y 

/ -:n;- ass MA 11 
End of boring at 36 feet 

~ 4t inch hollow stem auger used 
r-- full depth 

Monitoring well MW-91-4 was 
'--- installed in this boring with 

~ an at grade well cover 

--
~ 

x 
~ 

WATER LEVEL OBSERVATIONS BORING STARTED 7-l:l- 11 

W.L 33 feet while samplinq ~ ~~~~!~T'~'INC. BORING COMPLETED 7-8-91 
W.L P.O. Sa• 18070 RIG <NE 550 DRILLER J • Tuur 

D.Mh.~!5!5B16 
DRAWN KAL APPROVED WCK WL (21 8)722-4323 

JOBO 30-232-01 SHEET1 7 nf /h 

The stratification lines represent approximate boundaries 
h.<>huo.an cnil tvnP.C:.' insitu the transition may be gradual 



LOG OF BORING SB-9 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER Water .supply ARCHITECT-ENGINEER 

Village of Webster RREM, Inc. 
.- UNCONFINED COMPRESSIVE STRENGTH TONS In'" 

2 

Ul -Ul 

'"' 
-0-

U- U-

a: w iii 1 2 3 • 5 
Ul CJ DESCRIPTION OF MATERIAL :;;: 
C) -' z .- 0 WATER .- ::; Ul " <n -' UJ "' > I UJ ~ CONTENT tl/o 

UJ ZUJ 
UJ () .-"' U-

UJ"-
-' UJ -·-" -'.-I _,>- c: ~-' "' a_>- Ul >- -' STANDARD PENETRATION (BLOWS/FOOT) .- " ():0 

" "- ::;o '"" a: UJ<fl > -®-Ul <!Z " SURFACE ELEVATION_, a_Ul 
0 :;;: .- z "'" <n .. ooa: 10 20 30 40 50 

~ 1AS Brown SILTY SAND, moist, loose 
- 2SS 3.5 (SM) A = 
- 5 Gray SILTY LEAN CLAY, moist f r{~iff ' 3SS ow ""'------ 4SS 27 r: ~ 5SS Brown fine to medium SAND, moist to 22 

6SS 
waterbearing at 33.5 feet, loose 

20 ~ 

to medium dense 
- 7SS (SP) 14 < - 8SS 17 
- _955 23 [::® 
?n- oss 12 ~ - 1SS 13 d 
- 12SS 14 p 
- h 3SS 14 \p - h4c:;.c; 20 
?7) 11sss 12 ~ - 6SS 16 

~ - 7SS :!: 13 
- 8SS OD 

~ f-- 9SS 4 
4Tf oss 6 

1SS 52 
f--bzss 9 "1 

b3ss 10 ~~ 4SS 18 
5SS 24 t:e 

r-- l26SS 15 ®:::: 
7SS 28 Cl f--28SS 26 
9SS 19 

~ hl') oss 19 
Boring log =ntinued on next page. 

f--
1--
1--

WATER LEVEL OBSERVATIONS BORING STARTED 7-?::>-q1 
WL. 33 5 feet while ""mnl inq ~ ~~~~":~:.INC. BORING COMPLETED 7-23-91 
W.L P.O. So• 18070 RIG Q.lE 550 DRILLER J • Tuu 

IU.dl. MrnMcu ~~816 
DRAWN KXIT, APPROVED W!:K WL (21 8)722-4323 

a 

JOB• 30-232-01 SHEET 1 3 Of 2.1. 
The stratification lines represent approximate boundaries 
hatwAAn ~nil tvoes: insitu the transition r:nay be gradual. 



LOG OF BORING SB-9 Cont'd 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER water ;:,upp-Ly ARCHITECT -ENGINEER 

Village of Webster RREM, Inc. 
>-- UNCONFINED COMPRESSIVE STRENGTH TONSIFT ;> w -w ,_: -0-... ... 

a: ui U; 1 2 3 4 5 
w " DESCRIPTION OF MATERIAL " CD --' z >-- 0 WATER 

>-- ::; w "' "' --' w ::> > I w !!! CONTENT% w zw w 0 >--... 
w"-

--' --'"' w -·-I- __,>- a: "' "'>-- ::> 
>-- o_>-- w >-- ---' --' STANDARD PENETRATION (BlOWS/FOOT} 

"' o::> 
"- ::;o ~ a: WUl "' -®-w <!Z "' >-- SURFACE ELEVATION_, th c.w > 
0 "'"' " "' .. Dep = 60' "'"' z 10 20 30 40 50 

- 315< Brown SILT, waterbearing, medium 30 

~V - 32S~ dense ~6 
- 33S~ 66 (ML) zo 
- 34S< Brown t .Lne gra.Lneo <:>i\NU, wa ccer MA 6 ~ rn-- 35S< bearing, medium dense to loose (SP) 7 @' 

f-- End of boring at 70 feet f--
f--

4-;t inch hollow stem auger used 
1-- full depth 
f--
f--
lgQ Monitoring Well MW-91-3 was 

installed in this boring 
1--
I---
1--

~ 
~ 

~ 

'--

:mQ 

f--
f--
f--

~ 
f--
f--
f--

1--
f--
I--g:: 
'-----
:--

WATER LEVEL OBSERVATIONS BORING START ED 1-.t., _,I 
W.L. 33 . 5 feet while ""mn 1 i no ~ GME CONSULTANTS, INC. BORING COMPLETED I-L.,j-:~ 1 

~·Mate......,•E~ 

RIG rMF: _550 W.L. P.O. Bo1 16070 DRILLER J.Tuu a 
[).Uh, MonnMot855816 

DRAWN KAL WCK W.L. (218] 722~323 APPROVED 
JOBO ,jU-L.,jL.-U I SHEET 14 Of 2.1 

The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual. 



LOG OF BORING SB-10 

PROJECT Subsurface Exploration and SITE 
Railroad Grade South of Main Street 

Monitoring Well Installation Program - Wi ;r 

OWNER Water Supply ARCHITECT-ENGINEER 

Vil '»no of w Rl'~. Inc 
1- UNCONFINED COMPRESSIVE STRENGTH TONS ·n ;> 
UJ ~ UJ 1- -0-u. u. 

c: w ih 1 2 3 4 5 
UJ "' DESCRIPTION OF MATERIAL " <D .J z 1- 0 WATER 

t- ::; UJ "' <f) .J 
UJ :::J > J: UJ eo_ CONTENT o,o 
UJ zw 

UJ () t-<f) u. .J UJ -·-wCL -'o-I _,>- a: "' ::;_, :::J 
t- .J ST ANOAAO PENETRATION !BLOWS 1F00Tl t- (Lt- UJ 

"' ():::l "' (L ::;o t- a: UJ<f) > -®-UJ <!Z "' t- SURFACE ELEVATION_, CLUJ z 0 <f)<{ " <f) <net 10 20 30 40 50 .. 
r-- 1AS Black to brown SAND with SILT, fill, 

r--- 4 moist (SP-SM) 

,---- 2SS :..:. Gray LEAN CLAY, moist, (CL) 
' "\ 

• Brown fine to medium SAND, noist \ ...:.::.... 3SS to waterbearing at 34 feet, medium 15 
dense -

-
(SP) - 4SS 12 ~ 

--
£__ 5SS 15 ~ 

--
- 6SS 15 C\ -- > .JJl... 7SS 26 

" "30 BSS 16 ~ 
End of boring at 36 feet 

~ 4t inch hollow stern auger used 1----
full depth 

Borehole backfilled with sand/ 
1----

cement grout 

~ 
1----
1----

IE= 
1----

WATER LEVEL OBSERVATIONS BORING STARTED u-.<..-::-

W.L. 34 feet while sampling ~ ~~~~L!,!~!~!}NC. BORING COMPLETED t>-.<:::>-::1 I 

RIG CME 550 DRILLER J, W.L. P.O. Ebo.16070 
().Uti.~ 55816 DRAWN KAL APPROVED WCK W,L (21 B) 722.4323 

JOB• 30-232-01 SHEET 1 5 Of 21> 

The stratification lines represent approximate boundaries 
hetween soil types: insitu the transition may be gradual. 



LOG OF BORING SB-11 
PROJECT Subsurface Exploration and SITE Railroad Grade North of Main Street 
Monitoring Well Installation Program - Webster, Wisconsin 
OWNER wat:er ::>upp.Ly ARCHITECT-ENGINEER 

Village of Webster RREM, Inc. 
>- UNCONFINED COMPRESSIVE STRENGTH TONSIFT ·' 
UJ -UJ >- -0-u. u. 

cr; u.i ;;, , 2 3 4 5 
UJ "' DESCRIPTION OF MATERIAL 3:. 
"' -' z >- 0 WATER 

>- ::; UJ <( <f> -' 
UJ :0 > I w !!'_ CONTENT% 
UJ zw w () >-u. w"- -' _,<n UJ -·-I' _,>- cr; 

<( <(>- :0 
>-

_ _, 
-' STANDARD PENETRATION IBLOWStFOOT) >- o.>- w <( ():0 <( 

Q. ::;o .... cr; W<f> ': -®-w <Z <( 
>- SURFACE ELEVATION_, o.W 

0 <n« 3: <f> <ncr: z 10 20 30 40 50 .. 
- lAS l:l.LaCK t:O Drown ::>Al'IJ.J Wl.l:Il ::>.LL'l' 1 l:l..L.L 

- 3.5 with organics, moist (SP-SMl 
Gray SILTY LEAN ClAY, moistlCLl 

- 2_SS 6 medl.um A ... 
~ -
~ - Brown fine to medium SAND, moist 

..l.!L 3SS 
to waterbearing, medium dense 26 ~ 

(SP) 

1---- 4SS 23 i 
__.:.u. 5SS 18 ~ 
1----
1----
1---- 6SS 20 ~ 
1----

I 
1----

f-lll- 7SS 16 
-

~ -
--:>!) 8SS 10 ~ 

End of boring at 36 feet 

~ 4.1 inch hollaw stem auger used 1---- 4 

full depth 

Borehole was backfilled with sand/ -- cement grout -
::::: 
--

-
:=!iii 

-
WATER LEVEL OBSERVATIONS BORING STARTED 6-25-91 

W.L. 34 feet while samplinq ~ GME CONSULTANTS, INC. BORING COMPLETED 6-25-91 
Geotechnclll • Ml~ • Envrorvnen~ 

RIG ~ 550 DRILLERJ. Tuur W.L P.O. Bo1 16070 
D.Uh, ~ 5~81Ei 

DRAWN KAL APPROVED WCK W.L (2, 8}722-4323 

JOB• ~f\-?~?-f\1 I sHEET 1 b Of 2~ 

The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be graduaL 



LOG OF BORING SB-12 
PROJECT Subsurface Exploration and Monitor- SITE Mieilll~ Avenue an<;l Main Street 
ing Well Installation Program - Water W s er, Wiscons1n 

OWNER :>Upp.Ly ARCHITECT-ENGINEER 
Village of Webster RREM Inc. 

~[ t- UNCONFINED COMPRESSIVE STRENGTH TONSIFT ;> 
LU 

~ LU t- -0-U-
U-

a: ui in 1 2 3 4 5 
LU (!) DESCRIPTION OF MATERIAL :;:: 
!D -' z t- 0 WATER t- ::; LU <( U) -' 

"' ;:) > X LU ~ CONTENT% w ZLU 
w 0 t-(J) U- w"- -' w -·-I' <( -'t- ;:) -'>- a: t- :!.J STANDARD PENETRATION (BlOWSlFOOTl a_t- -' .... LU <( 0::0 <( "- ::;o t- a: LU(J) ;;- -®-w <(2 <( t- SURFACE ELEVATION_, O.LU 0 (f)<( :;:: U) (1)0: z 10 20 30 40 50 .. 

e.-- lAS Brown-sAND with SILT,. filT, with 

'-- 4 
organics at 3 feet, moist (SP-SM) 

f-.-- 2SS Bravm fine to medium SAND, moist 4 ~ 
to waterbearing at 34 feet, loose ~ ...J.li: to medium dense 

~ 3SS 25 

< 
(SP) 

- 4SS 10 

.....:u... 5SS 22 ~ 
~ 

I( ~ 

I-- 6SS 13 

ss 17 

~ ~ 
ss 7 ,/ 

End of boring at 36 feet 

~ 4.\- inch hollow stem auger used 
~ full depth ~ 

Borehole backfilled with sand/ 

1--- cement grout 

e:: 
1--
1--

Em 
1--

WATER LEVEL OBSERVATIONS BORING STARTED b-·1 -~1 

WL. 34 feet while .;;;;;;.,line ~ ~~~~~T,~!!!!:.,INC. BORING COMPLETED 6-19-91 
W.L P.O. BD•16070 RIG Q1E 550 DRILLER J. Tuur 

DIU:h, ~ 55816 
DRAWN KAL APPROVED WCK W.L (21 8) 722-4323 

JOB# 30-232-01 SHEET1 7 Of 2 b 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual 



LOG OF BORING SB-13 
PROJECT SUbsurface Exploration and SITE 

Monitori~g Well Installation Proaram - Webster, Wisconsin 
OWNER Water Supply ARCHITECT -ENGINEER 

Village of Webster RREM Inc. 
.... UNCONFINED COMPRESSIVE STRENGTH TONS'FT ~· 
UJ -UJ .... -0-
U- U-

c: uj (/) 1 2 3 4 5 
UJ CJ DESCRIPTION OF MATERIAL " w -" z .... 0 WATER .... :::; w "' (/) -" 

UJ ::> iii I w "' 
CONTENT% 

UJ ZUJ u .... (/) U- UJa. -" w -·-I' "' -"t- ::> -">- c: .... ::;-" STANDARD PENETRATION !BLOWSIFQOT) o.t- UJ -" .... "' u::> "' 0. :::;o .... c: UJ(/) ': -®-w «Z "' .... SURFACE ELEVATION_, o.UJ 
0 (1)4: " (f) (1)0: z 10 20 30 40 50 .. 

- 1AS Brown fine to medium SAND with 

- 3.5 SILT, fill, moist (SP SM) 
~¥11~.J.LTl LUll' Wrllr mo~St, (rf,) 

- 2SS 5.5 
u 

""' r- Brown fine to medium SAND, moist. 

~ r- to waterbearing at 34 feet, medium 
flll- 3SS dense (SP) 20 v ~ f--
r-
t--- 4SS 9 ~ 

fo'lL- 5SS 11 p 

1-- 6SS 10 ~ 

r---
t---
f-W- 7SS 16 ~ 
r---

' I r---
'3t;- BSS " 

End of boring at 36 feet 

E:: 
4t inch hollow stem auger used '---

full depth 

Borehole backfilled with sand/ r---
-----, cement grout r---

~ 
--
-

m: 

-
WATER LEVEL OBSERVATIONS BORING STARTED b-L• -~-, 

W.L J4 teet wnil.e sampling ~ GME CONSULTANTS, INC. BORING COMPLETED 6-24-91 
~•Mtte.....,•En~ OlE 550 DRILLER J. TuUl a W.L P.O. Bo• 16070 RIG 
o..ut\.~:1:5816 DRAWN NIL APPROVED W\.:K W.L (21 8)722-4323 

JOB• 30-232-01 SHEET 18 of 2j 
The stratification lines represent approximate boundaries 
between soil types; insitu the transition may be gradual. 



LOG OF BORING SB-14 
PROJECT Subsurface Exploration and SITE Minnow Avenue 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER water supply ARCHITECT ·ENGINEER 

Village of Webster RREM, Inc. 
>- UNCONFINED COMPRESSIVE STRENGTH TONS:FT ~ w -w -o-u. >-u. 

a: w ih 1 2 3 4 5 
w (!) DESCRIPTION OF MATERIAL ::: [!J -' z >- 0 WATER 

>- ::; w "" <J) -' w :::> > I w '!'. CONTENT% 
UJ zw w u 

'"""' u. wa. -' UJ -·-"" """'>-I --""" a: >- ~-' :::> 
STANDARD PENETRATION {BLOWS/FOOT) a.>- w -' >-

"" u:::> <( a. :20 >- a: "'"' ·®· UJ «Z "" >- SURFACE ELEVATION_, a.w :0: 
0 <J)<( ::: <J) <1)0: z 10 20 30 40 50 .. 

1---- 1AS \ lll; 
o:>.W...L , 

'(ML) I 
3 Gcay >.Ll..iJ L .. tJ.IN WAY, !liO~Sl: I L ') 

f--

1---- 2SS Brown fine to medium SAND, moist 26 

! to waterbearing at 33 feet, medium 
dense to dense 

fllL. 3SS 22 
(SP) 

f-- 4SS 21 
f--

< 
1----
~ sss 12 
r--
'-

r-- 6SS 21 ~ 

~ 7SS 14 

' - ass MA 18 

~ 
~ 

7l7) 

4L 9SS 38 
End of boring at 42 feet 

- 4t inch hollow stem auger used 

ii: full depth 

Monitoring well MW-91-1 was 
- installed in this boring --

m: 
-

WATER LEVEL OBSERVATIONS BORING STARTED o- -~I 

W.L 33 feet while sarnplinq ~ ~~~~T,~~~.:..'NC. BORING COMPLETED 6-19-91 
W.L P.O. Bo• 16070 RIG CME 550 DRILLER J • TuUl a 

OuU:h. ~ 55818 
DRAWN KAL APPROVED W'-"' W.L (21 8) 722-4323 

JOB• 30-232-0_1_ S)-IEH 1 9 of 2f 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual. 



LOG OF BORING SB-15 

PROJECT Subsurface Exploration and SITE Minnow Avenue and Elm Street 
Monitoring Installation Program - water Webster, Wisconsin 

OWNER supply ARCHITECT-ENGINEER 
Village of Webster RREM, Inc. 

>- UNCONFINED COMPRESSIVE STRENGTH TONS!FT 2 

w -w ,_.: -0-
U- U-

a: w iii 1 2 3 4 5 
w (!) DESCRIPTION OF MATERIAL :<: <D -' z >- 0 WATER 

>- ::; w < <JJ -' w ::J > I w CONTENT% 
w zw w u >- "'-
U- w"- -' -'<JJ UJ -·-I -'>- a: < ..:>- ::J 
>- a_>- UJ >- --' -' ST ANDAAO PENETRATION (BLOWS/FOOT) 

< U::J < "- ::;o >- a: UJ(/) > -®-w <Z < >- SURFACE ELEVATION_, a.W z 0 UJ< :<: (/) <JJa: 10 20 30 40 50 .. 
- 1AS Brown SAND w~tn gravel, Tfir, 

- 3.5 moist (SP) -
2SS 

. ra6 an~csLt;A~~ CLAY w~tn ICLl errn 1-H 

Brown fine to medium SAND, moist, -
medium dense 

~ 3SS (SP) 11 ~ 
-
-
- 4SS 11 b 
-

<I 
-
2lL 5SS 6 

--
- 6SS 11 ~ 

!2lL 7SS 13 0 

t! 
"""""lh BSS 14 & 
- End of boring at 36 feet 

ii: 
4-l- inch hollow stem auger -- used full depth --
Borehole backfilled with sand/ 

cement grout 

:::2!1: 

---
-

J:ill: 
-
-

' 
-

WATER LEVEL OBSERVATIONS BORING STARTED -1R-91 

W.L. 33.5 while sampling ~ GME CONSULTANTS, INC. BORING COMPLETED 6-18-91 
~ o MIUI ...... o fnwormen~el 

QolE 550 DRILLER J • Tuur W.L P.O Bol18070 RIG 
OI.U:h. MrorMota ~~BUS DRAWN KAL APPROVEDWCK W.L [218)722-4323 

JOB# 30-232-01 SHEET20 Of 2 b 
The stratification lines represent approximate boundaries 
between soil types; insitu the transition may be graduaL 



LOG OF BORING SB-16 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER wa1:er <:>uppl.y ARCHITECT-ENGINEER 

Villaqe of Webster RREM-' Inc. 
... UNCONFINED COMPRESSIVE STRENGTH TONSin ~ 
UJ ~ 

UJ ... -0-U- U-

a: ui (h 1 2 3 4 5 
UJ (!) DESCRIPTION OF MATERIAL :;: 
lD -' z ... 0 WATER ... ::; UJ <: (f) -' UJ :0 > I UJ ~ CONTENT% 

UJ ZUJ 
UJ u ... (f) U- w"- -' UJ -·-:r' <: -'.-. :0 _,>- a: :;!_, ... a.>- UJ ... -' ST ANOARO PENETRATION IBLOWS/FOOT) 

<: u::> <: a. ::;o ... a: UJ(f) > ® UJ <:Z <: ... SURFACE ELEVATION_, Q_UJ z 0 CfJ<O :;: (f) CfJC: 10 20 30 40 50 .. 
- 1AS Ri l-11mi nn1· 

f-- 3.5 ¥f?'f.l M~~t 1:0 rnea1um ::>ANU 1 ~pj-11 grave 

f--
. ltlMi:ui!ilLTY LEAN CLAY, moist, 

2SS 21 iQ 
- Brown fine to medium SAND, moist (/ -
._.UL 3SS to waterbearing at 33.5 feet, medium 14 dense 
'--- (SP) 
- 4SS 14 ~~ 

1/ 
......:.lL 5SS 9 ~ 
- ~ -
- 6SS 30 
--
.-llL 7SS 24 
1-- v 1---

t--- 8SS 9 Cil 1'----['-..._ 
I'-f-£W- 9SS 41 ~ 

~ '--- 10SE 38 
1----

I~ ~ 11g 22 -'--- I - 12SE 17 ~ 
--
Jll,!. 

DS!' - - - - - - - - - - - - r- - 117 - - - - - f---
Boring log continued on next page. 

--
WATER LEVEL OBSERVATIONS BORING START ED 0-0-:11 

W.L 33.5 feet while sampling ~ ~~~~T,~INC. B;:JRING COMPLETED 8-6-91 
W.L P.O. Bo1 16070 RIG CME 550 DRILLER J. Tuur 

[).!Wl, ~ 55816 
DRAWN KAL APPROVED WCK W.L (21 B) 722-4323 

JOB# 30-232-01 SHEET~ I or ~0 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual. 



LOG OF BORING SB-16 cont'd 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster. Wis=nsin 
OWNER Water Supply ARCHITECT-ENGINEER 

Village of Webster RREM. Inc. 
f- UNCONFINED COMPRESSIVE STRENGTH TONS'FT ~ UJ -UJ ,_: -0-
~ 

~ 

a: u.i en 1 2 3 4 5 
UJ C) DESCRIPTION OF MATERIAL ~ 
"' -' z f- 0 WATER ::; UJ "' f- > (f) -' CONTENT% UJ :0 I UJ ~ UJ ZUJ UJ l) >-(f) ~ w"- -' UJ -·-I. "' -'>- :0 -'>- a: 5-' a.>- f- -' STANDARD PENETRATION IBLOWS'FOOT) f- UJ 

"' 0:0 "' a. ::;o f- a: UJ(f) > -® UJ «Z "' f- SURFACE ELEVATION_, Q.UJ z 0 (f)<: ~ (f) .. Depth - 60' (f)t( 10 20 30 40 50 

Brown fine to medium SAND, ! I I ~ e--e-- waterbearing, medium dense 

f-- 145 (SP) 
MA 28 

~ 155 20 
'----

f-- End of boring at 71 feet 
-
- 4-.} inch hollow stem auger used -

~ 
full depth 

f-- Monitoring well MW-91-7 was e--
I-- installed in this boring 
I--
I 
1--

E: 
I 
I 
e--e--e--

~ 
f--e--e--e--

tm e--

e--e--

~ 
1--
I--
I--

WATER LEVEL OBSERVATIONS BORING STARTED 1::1-b-1,)1 

W.L. < < t; f=t- ,_...," - .,,,.., H nn ~ GME CONSULTANTS, INC. BORING COMPLETED 8-b-91 
Genteetv>ocel • M•Uit'llll6 • E~t&l 

OlE 550 DRILLER J. Tuur W.L. P.O EID•1B070 RIG 
Oo.AAA. ~ 55816 DRAWN KAL APPROVED WCK W.L. [218) 722-4323 

onB• 30-232-01 SHEE"li12 of 26 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be graduaL 



-t 

LOG OF BORING SB-17 

PROJECT Subsurface Exploration and 
Monitoring Well Installation Program -

SITE 
Webster, Wisconsin 

. 

OWNER wa<:er '>Upply 

Village of Webster 
ARCHITECT -ENGINEER 

RREM, inc. 

,_ 
UJ 
UJ 
"-
:t ,_ 
a. 
UJ 
0 

-
-
-
--
...l..lL 

-

~ 

-
-
-
--
..llL 

-
-
-

AIL 

'---

,_--
I--
.21L.. 

r--
'--

,_--

~ 

,---
,_--

a: 
UJ 
[!J -' ::; UJ 

:0 > 
UJ 

ZUJ -' w"-_,>- a: 
a.>- UJ 
::;o ,_ 
<:Z "' "'"' ;: 

lAS 

2SS 

3SS 

4SS 

5SS 

6SS 

7SS 

y 
8SS 

9SS 

lOS 

11 s 

12S 

13S ,_ 

,_ 
UJ 
UJ 
"-
ui 

" z 
"' I 
0 

"' ,_ 
"' a: ,_ 
<f) 

2 

4.5 

e--

DESCRIPTION OF MATERIAL ,_ 
<f) 
UJ ,_ 
_,<I> 
.:>--
--' 
0:0 
UJ<Il 
Q.UJ 
<I> a: SURFACE ELEVATION+ 

15f&iliiS~, 0t8~m.l, mo~§t1' (~ 
Dark o~own bANV, rH.L, moist(S: ) 

Light brown fine to medium SAND, 
moist to waterbearing at 33.5 feet, 
medium dense to loose 

(SP) 

WATER LEVEL OBSERVATIONS 

->-' 
"-
(jj 
;: 
0 
-' 
'!'. 
UJ 
:0 
-' 

"' "' z 

15 

7 

10 

13 

33 

43 

39 

46 

45 

6 

WL. 33.5 feet while samplina ~ ~~~~~T,~INC. 
1W,~.L~·j---------------l P.O. b 18070 r [Mah.~:I5B1S 
W.L. 1218)722~323 

UNCONFINED COMPRESSIVE STRENGTH TONSIFT ~ 
-0-

1 2 3 4 5 

WATER 
CONTENT% -·-STANDARD PENETRATION (BLOWSfFOOT) 

-®-
10 20 30 40 50 

-- ----

BORING STARTED ts-b-~ I 

BORING COMPLETED 8-b-91 
RIG Q1E 550 DRILLER J. Tuu a 
DRAWN KAL APPROVED WCK 
JCIR# 30-232-01 SHEET 23 Of' 2f 

The stratification lines represent approximate boundaries 
between soH types: insitu the transition may be gradual. 



LOG OF BORING SB-17 Cont 'd 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER """'-= -J ARCHITECT-ENGINEER 

Village of Webster RREM, Inc. 
1-- UNCONFINED COMPRESSIVE STRENGTH TONS'FT ~ 
UJ -UJ ,_: -0-
u. u. 

a: ui ih 1 2 3 4 5 
UJ Cl DESCRIPTION OF MATERIAL " "' --' z 1-- 0 WATER 

1-- ::; UJ "' <n --' 
UJ :J > I UJ eo CONTENT% 
UJ ZUJ 

UJ {) 1--
u. wtl. --' --'"' UJ -·-I --'>- a: "' ..:>-- :J 

a.>- 1-- ---' --' STANDARD PENETRATION (BLOWS/FOOT) 
1-- UJ 

"' {):J "' a. ::;o 1-- a: UJ<f> > -®-UJ <:Z "' 1-- SURFACE ELEVATION_, Q.UJ ± 0 "'"' " <n Depth = 60' <nC: 10 20 30 40 so .. 
u;:,::; ~ 

\ - Brown fine to medium SAND, water-
- bearing, loose to medium dense 
- 14S (SP) MA 7 ®_ 

fr 15S 21 ~ 
I{) 

- End of boring at 71 feet 
4-!r" hollow stem auger used full dep~ h 
Monitoring well MW-91-B was - installed in this boring -

~ 
f--
r--
'-----
c---

~ 
r--

---
~ 
---

Tili 

--

I2II 
--
-

WATER LEVEL OBSERVATIONS BORING STARTED 0-0-:11 

W.L 33.5 feet while samolina ~ GME CONSULTANTS, INC. BORING COMPLETED 8-b-91 
~ • MetM>IIIa • 1:~ 

OolE 550 Tuu W.L. P.O Bo• 16070 RIG DRILLERJ. 
0\Aah. ~ 5~816 

DRAWN KAL WCK 
W.L (218)722-4323 APPROVED 

JOB• 30-232-01 SHEET 24 of 2 

a 

The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be gradual. 



LOG OF BORING SB - 18 
PROJECT Subsurface Exploration and SITE 

Webster, Wisconsin Monitoring Installation Program - Water 

OWNER -s-up pry ARCHITECT-ENGINEER 
Village of Webster RREM, Inc. 

._ 
UNCONFINED COMPRESSIVE STRENGTH TONSlFT' 

U.J -U.J ._ -0-
~ 

~ 

a: uj <f) 1 2 3 4 5 
U.J 0 DESCRIPTION OF MATERIAL ;;: 
"' .J z >- 0 WATER 

>- ::; U.J <( 
<f) .J U.J :::> > :I: U.J !£ CONTENT o;o 

U.J zw U.J () 
'""w ~ 

wO.. 
.J 

U.J -·-I <( -'>- :::> .J>- a: ~.J >- o..>- U.J >- ():::> .J ST ANDAAO PENETRATION IBLOWS-'FOOT) 
0.. ::;o >- <( < a: U.JU) > ®-U.J <CZ <( SURFACE ELEVATION_, O..U.J 0 ;;: ._ 

2 U)<( U) .. U)O: 10 20 30 40 50 

f-- 1AS Brown SAND with gravel, fill, 

f-- 4 
moist (SP) 

6 I ~Y . .§:ILTY LEAN CLAY, moist, IM.\ ~ "" 
Brown fine to medium SAND, moist to 

> 1--l.l.L 3SS waterbearing at 33.5 feet, medium 19 
f-- dense to loose (SP) 
f--

f-- 4SS 6 

~ 
p.o:: 5SS 10 

f-- 6SS 10 
f--

\ f--
~ 7SS 17 
f-- ~ f--

f-- 8"" 19 

I v 
Flit= 9SS 1 / 
I End of boring at 41 feet 
f--
1--

4t inch hollow stem auger used 1--
1-- full depth 

tii: Borehole backfilled with sand/ 1--
1-- cement grout r-
1--

tm 
I 
1--
1--
1--

WATER LEVEL OBSERVATIONS BORING STARTED 0-1-:11 

W.L 33. 5 feet while sampling ~~?~~~~~~INC. BORING COMPLETED 8-7-91 

W.L. P.Q_ Bo• 16070 RIG CME 550 DRILLER J • Tuur 
D..Uh. ~ 5~816 DRAWN KAL APPROVEDWCK W.L {218) ?22~323 

JOB# 30-232-01 SHEET25 Of 26 
The stratification lines represent approx1mate boundaries 
between soil types: insitu the transition may be gradual 



LOG OF BORING SB- 19 
PROJECT Subsurface Exploration and SITE 

Monitoring Well Installation Program - Webster, Wisconsin 

OWNER Water Supp.Ly ARCHITECT -ENGINEER 
Village of Webster RREM, Inc. 

,_ 
UNCONFINED COMPRESSIVE STRENGTH TON~VFT ;• 

'" -'" >-' -o-U-
U-

a: w 
"' 

1 2 3 4 5 

'" ~ DESCRIPTION OF MATERIAL ;:: 
IIl ..J z ,_ 0 WATER ,_ ::! '" < <f) ..J 

'" ::> > I '" ~ CONTENT% 
'" zw '" u ,_ 
U- w"'-

..J _,<ll '" -·-:i < .,,_ ::> _,>- a: ,_ ,_ o._>- UJ --' ..J ST ANOARD PENETAA TION {BLOWS/FOOT\ < u::> < o._ ::!0 ,_ 
a: UJ<f) ::- -®-UJ <Z < ,_ SURFACE ELEVATION, O..UJ 0 <f)<{ ;:: <f) <flO: z 10 20 30 40 50 

I-- 1AS '1=\i 

I-- 3.5 l:lro'!' "'A'-'U w.Lm grave.L, J::.L.Lt~P\ 

r--- 5 Gray SILTY LEAN CLAY, motet) 
2SS 10 "l r--- Light brown fine to medium SAND, I--

f-!-lL- 3SS 
moist to waterbearing at 33 feet, 

20 

~ 
f--

medium dense (SP) 

1--
f-- 4SS 25 
f--
'----

i .2LL 5SS 15 
'-----
- 6SS 13 ) 
...ilJ._ 

7SS 8 

~ 

hh 8SS 8 ( 

I-- End of boring at 36 feet 

~ 4-k inch hollow stem auger used r---
I-- full depth 
I--
I--

Borehole backfilled with sand/ 
cement grout 

~ 
f--
~ 

-

J;O:::: 
--
-

WATER LEVEL OBSERVATIONS BORING STARTED l:l-b-~1 

W.L 33 feet while samplinq ~ GME CONSULTANTS, INC. BORING COMPLETED 0-b-::11 
Geol.eeNlC4I • MM.enlts • f.~UII 

OlE 550 DRILLER J. Tuur W.L P.O Be• 18070 RIG 
D..UI\.~55816 DRAWN KAL APPROVED WCK W.L (218) 722-4323 

JOB• 3U-L3L-U SHEET 26 Of 26 
The stratification lines represent approximate boundaries 
between soil types: insitu the transition may be graduaL 



SIEVE ANALYSIS TESTS 

PROJECT Village of Webster-Water Supply DATE 8-9-91 
--~~~~~~~~~~~-----

Webster, Wisconsin 

REPORTED TO RREM, Inc. 
--~~---------------------------

JOB NO. 30-232-01 

BORING NO. 91-02 91-04 91-04 91-07 

SAMPLE NO. 8 8 15 8 

DEPTH (ft) 34-36 34-36 69-71 34-36 

TYPE OF SAMPLE ss ss ss ss 

CLASSIFICATION (ASTM:D2487) 
Symbol SP SP SP-SM SP 

Description Poorly Poorly Poorly Poorly 
graded graded graded graded 
sand sand sand with sand 

silt 

MECHANICAL ANALYSIS: 
Dry Weight of Total 168.6 168.4 108.2 135.7 

Sample (grams) 

Based on Total Sample 
-0- 2.6 -0- -0-

Gravel-% (on #4) 

Based on Total Sample 

Sand-% ( #4-#10) 2.2 4.9 o. 1 -0-

(#l.0-#40) 16.6 48.8 3.8 5.5 

(#40-#100) 70.9 33.6 61.1 87.8 

(#100-#200) 9.0 7.5 33.1 6.1 

Fines-% (#200 Down) 1.3 2.6 9.3 0.6 

GME CONSULTANTS, INC. 
GEOTECHNICAL * MATERIAL * ENVIRONMENTAL 



SIEVE ANALYSIS TESTS 

PROJECT Village of Webster - Water Supply DATE 8-9-91 

Webster, Wisconsin 

REPORTED TO ...!RREM~2L-~Io.!.n"'c"'-.------------ JOB NO. 30-232-01 

BORING NO. 91-07 91-08 91-09 91-14 

SAMPLE NO. 34 8 34 8 

DEPTH (ft) 66-68 34-36 66-68 34-36 

TYPE OF SAMPLE ss ss ss ss 

CLASSIFICATION (ASTM:D2487) 
SP SM SP Symbol SP-SM 

Description Poorly Poorly Silty Poorly 
graded graded sand graded 
sand with sand sand 
silt 

MECHANICAL ANALYSIS: 143.6 103.6 165.5 104.8 
Dry Weight of Total 
Sample (grams) 

Based on Total Sample 
-0- 1. 9 0.1 -0-

Gravel-% (on #4) 

Based on Total Sample 
0.1 3.3 -0- -0-

Sand-% (#4-#10) 

(#10-#40) 6.9 37.5 0.5 48.7 

(#40-#100) 78.1 53.5 12.7 50.3 

(#100-#200) 8.3 2.9 47.0 1.0 

Fines-% (#200 Down) 6.6 0.8 39.6 0.1 

GME CONSULTANTS, INC. 
GEOTECHNICAL * MATERIAL * ENVIRONMENTAL 



SIEVE ANALYSIS TESTS 

PROJECT Village of Webster - Water Supply DATE 8-9-91 

Webster, Wis=nsin 

REPORTED TO RREM, Inc. JOB NO. 30-232-01 

BORING NO. 91-16 91-17 

SAMPLE NO. 14 14 

DEPTH (ft) 64-66 64-66 

TYPE OF SAMPLE ss ss 
CLASSIFICATION (ASTM:D2487) 

Symbol SP SP 

Description Poorly Poorly 
graded graded 
sand sand 

MECHANICAL ANALYSIS: 
Dry Weight of Total 115.2 161 .6 
Sample (grams) 

Based on Total Sample -0- -0-

Gravel-% (on #4) 

Based on Total Sample -0- 0.1 

sand-% ( #4-#10) 

(#10-#40) 1.8 3.2 

( #40-#100) 60.0 78.2 

( #100-#200) 31.9 11 .8 

Fines-% (#200 Down) 6.4 6.7 

GME CONSULTANTS, INC. 
GEOTECHNICAL * MATERIAL * ENVIRONMENTAL 



SPECIAL NOTES ON PLACEMENT OF COMPACTED FILL SOIL 

GENERAL 

The placement of compacted fill for support of foundations. floor slabs. pavements. or earth structures should be 
carried out by an experienced excavator with the proper equ1pment. The excavator must be prepared to adapt his 
procedures, equipment. and matenals to the type of prOJeCt. to weather conditions. and the structural requirements of 
the architect and engineer. Methods and matenals used in summer may not be applicable in wmter: fill used in dry 
excavations may not be suitable in wet excavations or dunng periods of precipitation: proposed fill soil may reqUire 
wetting or drying for proper placement and compaction. Conditions may also vary during the course of a pro)ect or in 
different areas of the site. These needs should be addressed m the proJect drawings and specifications. 

EXCAVATION/BACKFILL BELOW THE WATER TABLE 

It is common to have to excavate and replace· unsuitable soils below the water table tor site correction. As a general 
rule of prudent construction technique. we recommend that excavation/backfill below the water table not be permitted, 
unless the excavation is dewatered. Numerous problems can develop when thiS procedure IS attempted without 
dewatenng: · 

-Inability of the equipment operators and soil technicians to 
observe that all unsuitable soiltmatenals have been removed from 
the base of the excavation. 

- Inability to observe and measure that proper lateral overs1zing is 
provided. 

- Inability to prevent or correct slou9hmg of excavation Sidewalls. 
WhiCh can result m unsUitable soils trapped withm the select 
backfill. 

- Inability o~ the contra::tor to aoeauately and uniformly compac: 
the oacKfill 

- Possibility of d1sturoance of the suitable soils at the base of the 
excavation. 

The dewatering methods. normally chosen at the contractor's option. should follow prudent construction practice. 
Excavations in clay can often be dewatered with sump PitS and pumps: this techmque would nol be applicable for 
excavation extending into permeable >~ranular soil. espec1ally tor depths significantly below the water table. Dewater
ing granular soils should nonmall\' oe done With well pomts or wells. When dewatenng IS needed. we strongly 
recommend that the procedures be discussed at prE-bid or prp-construct1on meetmgs. The dewatenng techmque 
chosen by the contractor should be rev1ewed by the architect and engmeer betore construction stans: 11 should not be 
lett until excavation is under way. 

The selection of proper backfill materials is 1mponant when working in dewatered excavations. Even with dewatenng, 
the base is usually wet and the contractor must be careful not to disturb the base. We recommend that the first Iitts of 
backfill be a clean medium to course grain sand with less than S~o passing the #200 sieve. The use of silty sand. clayey 
sand. or cohesive/semi-cohesive soils is not recommended tor such situations. The excavator should be required to 
submit samples of the proposed material(s) he plans to use as backfill before the fill is hauled to the site. so that it can 
be tested for suitability. 

WINTER EARTHWORK CONSTRUCTION 

Winter earthwork presents its own range of problems whiCh must be overcome: the situation may be complicated 'by 
the need for dewatering discussed above. 

During freezing conditions, the fill used must not be frozen when delivered to the site. It also must not be allowed to 
freeze during or alter compaction. Since the ability to work the soil white keeping it from freezmg depends m part on 
the soil type, the specifications should require the contractor to submit a sample of his proposed fill before construc
tion starts, for laboratory testing. If the soil engineer and structural engmeer determine that it is not suitable, it should 
be rejected. In general, silty sand. clayey sand, and cohesive/semi-cohesive soils should not be used as fill under 
freezing conditions. All frozen soil of any type should be rejected for use as compacted fill. 

It is important that compacted fill be protected from freezing alter it is placed. The excavator should be reQuired to 
submit a plan for protecting the soil. The plan should include details on the type and amount of material (straw, 
blankets, extra loose till, topsoil. etc.) proposed tor use as frost protection. The need to protect the soil from freezing is 
ongoing throughout construction and applies both before end alter concrete is placed. until backfilling tor final frost 
protection is completed. Foundations placed on frozen soil can experience heaving and significant settlement. rota
tion, or other movement as the soil thaws. Such movement can also occur If the soil is allowed to freeze attar the 
concrete is placed and then allowed to thaw. The h1gher the percentage of fmes (clay and silt, P-200 matenal) in the fill, 
the more critical is the need for protection from freezing. 

'---------------------DMECDNBULTANTG, INC.---------------------' 



MOISTURE CONTROL OF FILL 

The contractor should be reQUired to adjust the moisture content of the soil to within a narrow range near the optomum 
moisture content (as defined by the applicable Proctor or AASHTO Test). In general. fill should be placed withm about 
2% of optomum. The need lor moosture control is more critical as the percentage of fines increases. Naturally-occurring 
clayey sand or cohesive/semi-cohesive soil are often much weller than the optimum. Placing and attemptmg to 
compact such soils to the specifoed density may be ditfocult. or not possible. Even if compacted to the specified density. 
excessively wet soils may not be suitable as floor slab or pavement subgrades due to pumping under applied load. This 
is especially true when wet cohesive/semo-cohesive soil is used as backfill in utility trenches under streets. Excessively 
wet soil in thick fill sections may cause post-construction settlement beyond that estimated for fill placed at or near 
(!2%) the optimum moisture content. 

An exceptoon to this would be low permeability soil placed as a pond liner or for a dam. Such soil should usually be 
placed at 2% to 4% above the optimum moosture content. to provide tor a lower insitu permeability. Also. shrinking/ 
swelling soils (expansive clay) should be placed at about 2% to 4% above optimum moisture to reduce the possibility of 
soil. expansoon. Clayey silt. silt. or very silty fine sand should be placed excessively dry. Such soils can undergo 
post-constructoon consolidation upon being wetted. even if the specified density had been achoeved. This is caused by 
the collapse of flocculant soil partocle arrangement. and can result in settlement of buildings or slabs constructed over 
the soil. 

Proper control of fill soil moosture IS the responsibility of the excavator. The excavator should evaluate the need lor 
wettmo or drvmp the soils. based either on the data in the soil report. or h1s own site testino. 11 the excavator IS brmp1ng 
in olt-sne fill.. ills also hiS responsibillly to evaluate the moosture content of the soil. and the need tor wetting or d,.Ymg. 
We recommend that thos matter be addressed on the project specihcatoons. 

CONSTRUCTION ON COMPACTED SOIL 

After tne select fill nas been placed. compacted, and tested. 11 must be mamtaoned and protected on order to properly 
suppon structures. ThP sunabilltv ot compacted fill soil can bP !Jreatlv d1m1noshed if 11 is allowed to treeze. become 
saturated whole unconfoned tsucn as on tooting excavauons or at tne surtace ot slab.-placement sub!Jraoe). or disturbed 
by construcuon eou1pment 

The responsibility tor protectmg tne soil. or tor correcung any disturbance. should be clearly oefmed on the specifica
tions. Soils whoch become wet and soft after comoacuon testmg do not necessarily reflect Inaccurate held oensny 
tests. Especially with non-expansiVe cohesrvetsemt-conesrve so1ts. saturataon when unconfined can severely reduce 
the shear strength while the densny remams adeQuate. The reduced shear strength can cause footmgs. floor slabs. or 
pavements to settle or tail under load. We strongly recommend that all pavement subgrade be test rolled (MN/DOT 
Specification 2111) 1mmed1ately before pav1ng to determme it the subgrade has not been protected and soft spots have 
developed. 

FLOOR SLAB SUBGRADE AND UTILITY TRENCHES 

This facet ot construction presents spec1al problems. espec1ally it the slab subgrade 1s allowed to freeze. When the soil 
thaws. it undergoes a period of temporarily lower shear strength. Floor slabs should not be cast over soil in such a 
weakened or frozen condition (reference pertinent PCA and ACI publications). To do so can result in cracked and 
failing slabs. The time perood to heat and thaw a building may place the construction schedule and/or costs in 
jeopardy. We strongly recommend that this matter be reviewed on pre-bid and pre-construction meetings. 

Backfilling of utility trenches in the floor slab subgrade can be difficult. If the soil is wet. compaction to the specified 
density may be difficult. or not possible. The narrowly cut trenches ma)• preclude the use of proper compaction 
eQuipment. With the use of small eQuipment m confined areas. the contractor must place the soil in thin lifts (4 to 6 
inches). with the soil at the proper moisture content. This work is typically earned out by contractors other than the 
mass gradmg or earthwork contractor. We strongly recommend that thelresponsibility to carry out the compaction be 
clearly detailed in the applicable sect1on of the specifications. and reviewed with the approproate contractor and 
subcontractor. 

---------------------GME CONSULTANT., INC. --------------------....1 



j CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES 
(ASTM: D 2487 and 2488) 

I 

I 

Major divisions 1 Group 
i symbols 

Typical names 

" "' c 
• = • 0 
~ 

i 

·" ~ 5 
; E 

GW 

GP 

d 

GM-

u 

Well-graded gravels. gravel-sand 

mixtures, II Ute or no fines 

Poorly graded gravels, gravel· 
sand mixtures, lillie or no fine• 

Silty gravels. grenl·nnd·slll 
mixtures 

~ :f. i 1 

~ ~ a ~--.1...--:------------------:, 
~ '2 o I' I , 
~ D. I Clayey gravels. gravel·aand-clay 
Clg.iGC. 
~ I mixtures i 

sw 

i 
SP I 

SM ~ 
sc 

ML 

MH 

CH 

OH 

PI 

Well-graded sands, gravelly 

unds. IIHie or no fines 

Poorly graded sands, gravelly 

sands. lillie or no l1nes 

Silty sends. sand-sill mnllures 

Clayey sands, sand-clay mil· 

ture' 

Inorganic tilts and very tine 
unds, rock flour. tllty or clay
ey fine unds or clayey allis 
wllh tlighl ptasliclty 

Inorganic allis, micaceous or 
diatomaceous tine aandy or 
silty aolla, elattlc 11111 

Inorganic clays of high plea· 
tlclly, tat clay• 

Organic clays ol medium to 
high plasticity, organic slits 

hat and other highly organic 
toll 

. 
•c 

0: 

20 

10 

" • c 

" ;;, 
;, 
~ • 0 
u 

Laboratory classification criteria 

CL 

D6o (D3oP 
Cu•--greater than 4: Cc=---between 1 and 3 

o10 D 1~D611 

Not meeting all gradation requirement• tor GW 

Alterberg limits below "A'' 

line or P.l. leu than 4 

AUerberg limits below "A" 

line or P.l. greater than 7 

Above "A" line wllh P.l. 

between 4 and 7 are borde'· 
Jlne cates requiring ute 
ot dual tymbol& 

D6o (D,oF 
Cu=-greater than 4: Cr;=---between 1and 3 

D,o D,cXD6o 

Nol meetmg all gradation requnements tor SW 

AUerberg llmlls below ''A" 

line or P.l. less than 4 

Alterberg limits below "A" 

hne or P.l. greater than 7 

Limits ploltlng In hatched 
zone wllh P.l. batwHn 4 

and 7 ant borderline ~••• 
requiring ute ol duet tym
bots. 

....!....CJi ' 
' 
' ' 

OH and MH 

' ' 7 -cL:ML \\\\\\\\}'4- ML and OL 
4 ----~----~\':: ! 

0 ' 
0 10 20 30 40 50 60 70 60 90 100 

Liquid Llmll 

Plasticity Chert 



~ . . _,. .. 

sw" of Wisconsin 
)cp011ment of Natural Resources 

B. Well casing. top elevation 

:. Land surface elevation 

~ ~ . !H.- ft. :~~==:::::Jf,:~ 
- :l ~ .2 . 2- ].- ft. 

_j_ ~e .1:- ft. MSL 

;)_Surface seal. bottom____ __ ft. MSL or l J.. 2ft. 

12. uses classification of soil near saeen: 
GP C1 GMCI GC C1 GN Cl SW Cl SP t:f 
SM C1 SC Cl MLCI MHCI CL Cl CH Cl 
BocmXCI 

13. SieveiDllllysis aaached? )! Ye< Cl N> 
14. Drilling method used: Rowy Cl 50 

I Hollow Stem Auger _J;ll 4 I 
Otbor Cl ~-

1
15. Drilling fluid used: Wsu:r Cl 0 2 

Drilling Mud Cl 0 3 
ksrCI 01 

None p! 99 

!6. Drilling additives used? Cl Yes IZN> 
I 

Desm~-------------------------
17. Source of water (aaach analysis): 

E. Bentonite seal, top __ :1o '[.:!ft. MSL or ____ _ 

F. Fme ssnd, top z 7 '> fl. MSL or ----·- ---·-
::;_ Ftlu:r pack. top 1-'"7 >ft.MSLor ---- ·- --- ·-
:t S=en joint. top __ ,2E. .!?. ft. MSLor ___ ·-

I. Well bottom __ f!?..£ ft.MSLor ____ _ 

f. Ftlu:rpack. bouom __ _1~ .£fl. MSLor ___ ·-

K. Borehole. bottom __ _! :g, .£ft. MSL or ____ _ 

- Boremle, diameu:r -~-£ in. 

'd. O.D. well casing 2 "!> 1 --.-- in. 

in. 

MONITORING WELL CONSTRUcriON 
Fonn 4400-113A Rev, 4-90 

K.w-'l 1-/ 

Protective cover pipe: 

L Jmjdc diameter. 

b. Length: 

c. Ma1e:rial: 

_1-~in. 
_1.~ ft. 

Stccl l!il 04 

Otbor Cl --
d. Additional proteetion7 , , 1Z1 Yes Cl No 

Ifyes.dcscribe: 3- 4 n STE.Oc Go~RP ..,., .. ,..,. 

Bentonite Cl 3 0 

Conaete t1 01 

,...,---,-.,..---,.,----:--:---:--- Other Cl 
4. Material between well casing and protective pipe: 

Bentonite Cl 3 0 

Annuiar sp:u:e seal Cl 
_________________ ....JCea~;.C-~= Other C' 

Annuiar space seal: a. Granuiar Bentonite Cl 3 3 

b. ___ Lbs/gal mud weight ... Bentonite-sand sluny Cl 3 5 
c. ___ Lbsigal mud weight . . . . . Bentonite sluny Cl 3 I 
d. __ % Be:nton~te ...... Bc:monitc-ecmentgrout fit 50 
e. Ft volume added for nny of the above 

f. How installed: Tremie Cl 0 1 
Tremic pumped Cl 0 2 

Gravity !ia 0 8 

6. Bentonite seal: a. Bentonite granules f;J 3 3 

b. Cl!/4 in. Cl318 in. Cl!/2 in. Bentonite pellets Cl 3 2 
c. Other Cl 
Fine sand mau:rial: Manufacturer. product name & mesh si;-
a. "'·~· .;~/ _;;_ 
b. Vo!tDne added ft3 

Filu:r pack nwerial: Msnufocrun:r, product name and mesh size 
a. i'i'Et:> i=uo<-r s..,,..£> <ls-ss-
b. VoltDne odi!ed 5 ftj 

9. Well casing: Flush thrcadc:d PVC schedule 40 C 2 3 

Flush thradc:d PVC schedule 80 1!1.1 2 4 
()Ux:- CJ ·······:····· 

10. s~a;.een;;;--;;m~•;=;;-;:ali;": -=::::;Jr!i~~H~i!a~~ift·=S~t~I-...~J~ .. ~kJ&>~i'\.1:. 
L Saeen type: Factory cut G 1 1 

Continuous slot Cl 0 1 

---------------- Other Cl ;:;: 
b. Manufacturer __ :;;3~o:!:\..,~~~~!!o:!;.,!_ __ _ 
c, Slotsize: 
d Slouc:d length: 

11. Backfill mw:rial (below filter pack): 

o.e.!.£in. 
L!l-~ft. 

~ liir 14 
Other Cl 2~ 

to the appropnate ot11cc hs at the top o this onn as cq chs. 144, 14 and 1 , 1s. ws .. 
md ch.. NR 141, Wis. Ad. Code. In rdBnce with ch.l44, Wis Sws .. faillD'c to lilc this fonn may result in a forfcinue of not less than SlO, nor more than 
)5()(X) for each dav of violation. ln accordance with ch. 147, Wi1. Sta.ts., iai\ure 10 file this fonn may result in a forfeiture of not more than $10,000 for each 

-'-- '--'··-': __ -··'--- ,~._ ~ ....... 1 .. ,,..., fn ....... .,hn11lrl ho'! ~L 



Sla"' of Wisconsin 
Dopanmom of Namral Ruourcea 

MONITORING WELL DEVELOPMENT 
Form 4400-U3B Rev. 4-90 

Ranrcw SolidWuteC Haz.WuteC w-e 
Env. Resporue & Repair)'r Undtrgraund Tl!lb[J Odvr 0 ---

I. Can this well be purged dry? 

2. Well development method 
surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 

surged with block and pumped 
surged with block, bailed and pumped 

comprl'SSed air 
bailed only 

pumped only 

pumped slowly 

Odvr 

3. Time spent developing well 

c 41 

'lZI 61 
c 42 
c 62 
c 70 
c 20 
c 10 
c S I 
c so 
c ·:::;:~::::: 
~ 

4. Depth of well (from top of well casisng) _ i ~ . 0 fL 

S. Inside diameu:r of well _ :;l. . ~ D in. 

6. VohDnc of water in filter pack md well 
casing 

7. Volumeofwau::rrc.moved from well 

8. Volmnc of wau:r added (if my) 

9. Source of water added 

10. Analysis perfonned on water added? 
(If yes, attach results) 

lb. Addinonal commerus on development: 

Name: 

Finn: 

_d.O.Ogal. 

__ 0. Ogal. 

11. Depth to Wau:r 
(from top of 
well casing) 

TDtiiO 

Sediment in well 
bottom 

water clarity 

bQ_ :l.. I .£ '>I .J.....!... 
mmddyy 

!:fa.m. 
c._]_, s-Q.c 

_ D . .1. inches 

Cloor [J I 0 
Turbid S: I S 
(Dcs:ribe) 

6J...IQ21? .L 
mmddyy 

0 EJ&.m. 
_:L: Z.~c p.m. 

_o . .Linches 

a- 'Q'20 
Tumid C 25 
(D=tbe) 

Lit.> tiT BR aw.0 j-.l=:!:!;!~_!~:!..!;;:!:

""J::u.: 10 

in if drilling fluids were used and well is at solid was"' facility: 

!4. Total susponded ____ . _ mg/1 ____ . _ mg/1 

solids 

!5. COD ____ ._mg/1 ____ ._mg/1 

Print Initials: tu ..f. k 
{;IJW CJws-t< & 

NOTE: Shaded an:u are for DNR usc only. See instructions for more information including a list of county codes. 



__ ,.. 

Sttate of Wisconsin Bonte so· Solid Wuu:CJ Hu.. WasteCl Wastcwase:rC MONITORING WEU. CONSTRUCriON 
Fonn 4400-113A Rev. 4-90 Dcpi:I'D11e:nt of Narural Resources Env. Res nsc &. R £r" Unden!mund Tanlc:s Cl Oil..-

uono 
L ClN. 

WEt..'

Watt:r Table Oboervlllion Well f;l"ll 
Cll2 

------Long.------ orf-i.::~S.~'::rr.S"""'-----"==··._···;..;·e_ 
SL Plane "-"i!5"31. c.o. ft. N. 10'\.,~1. ~"1 ft. E. 

A. Protective pipe. top elevation 

B. Well casing, top elevation 

C. Land surface elevation _j_f.Q.J fLMSL 

D. Surface seal. boaom ____ ·- ft. MSL or d l. Q fL 

12. uses classification of soil near saecn: 

GP C1 GM Cl GC C1 crN Cl SW Cl SP ,.EI 

I
. SM Cl SC Cl MLCI MH Cl CL Cl CH Cl 

B<atx:l: Cl 

13. Sieve analysis anachcd? IS!' Yes Cll'b 

14. Drilling mclhod used: Rotary Cl 50 I Hollow Stem Augc:r tiif 4 I 
au... Cl __;_ 

1

15. Drilling fluid used: w- Cl 0 2 
Drilling Mud Cl 0 3 

IUr Cl 01 
None S!- 99 

16. Drilling additives used? Cl Yes 

I O...cribe ----------------
17. SoUICc of wuc:r (Bl1ach analysis): 

IJESSTC.I<: ~ 1 c,ll.R £. b' C.....n 

E. BeniOnitc seal, 10p __ 1,-!l_ -~ ft. MSL or ___ ·-

F. Fine sand, lOp __ J:--l.~fLMSLor -----

.:;, Filtt:r pack, top '2. 1 o ft. MSL or --- - ·- - -- ·-
~- Screen joint, 10p __ ]~ ,_f'fL MSLor --- ·-

I. Well boaom __ E'J. _ _2ft. MSL or ___ ·-

·. Filter pack. bonom __ j<;_ .!?. ft. MSL or ____ _ 

K. Borehole. boaom __ j_ £. .~ ft. MSL or ___ ·-

~ BoMholc. diamett:r _f!_Q in. 

·d. O.D. well casing _ ~ , ~ 1 in. 

in. 

d. Adclitianal protection'! 11 
If yes. describe: 3 - 4 "'TfoOl-

Surface seal: 

,.EI Yes Cl m 

& o· _J:._lil. 

_-9_. £?fL 
SII:Cl 1!a 0 4 

Olhc:r Cl -
l!l Yes Cl m 

c;;o"l:.llo "PoST~ 

Bc:niOni"' C1 3 0 
concrc,. JB' o 1 

_...,..--:-:-,.----,.--.,----,----,-- Olhc:r Cl 
4. Material between we.ll casing and protective p1pe: 

Ben10ni"' Cl 3 0 
Annular sp.lC<' seal Cl 

(.,., <- ..., lc Clth<:> llil 

5. Annulsr space seal: a. Granular Bcnwnite Cl 3 3 
b. __ Lbs/gal mud weight ... BcniOnite-sand sluny Cl 3 5 
c. __ Lbsigal mud weight . . . . . BeniOnite sluny Cl 3 I 
d. __ % Bcnto~tc . • . . . . Bentonite-cement grout t3" 5 0 

c. Ft volume added for llllY of the above 

f. How installed: T n:mie Cl 0 I 
Trcnie pumped Cl 0 2 

Gravity ~ 0 ~ 

6. Bentonite seal: a. Bentonite granules ,.Da 3 3 

b. Cll/4 in. Cl318 in. Cl!/2 in. Benwnite pellets Cl 3 2 
c. Olhc:r Cl 

. Fine sand material: Mmufa;nsrer. product name & mesh~-
L ;V.,~ V'l>t<e/ --
b, Volume added tt3 

Filtt:r pack material: Mmufacnm:r, product ruune and mesh size 
L tf&o .C/,;,. 1-- !:'-b "/5· S'S' 

b. Volume adlled S ftj 
9. Well casing: Flush thmtded PVC schedule 40 [J 2 3 

Flush thmtded PVC schedule 80 t:r 2 4 

-----~--:-"7""7----::,.,.--::- Olhc:r Cl 
10. Screen material: _...;&=~=,/.=-~J"'-"'-=8:.=Cl'-..:.P..:<I;.::<:.:..._ 

L Screen type: Factory cut 1iir I I 
Continuous slot Cl 0 1 

------------~------------Oih~ Cl 
b. Manufacnm:r _..fl""'•il:;,;1,.,..=.,_,_-----
c. Slot size: 
d. Sloned lenglh: 

II. Bacldill material (below filtt:r pack): 

0. ~LEin. 
Lt-!?fL 

None Cil' I 4 

Olhc:r Cl ~! 

rewm 10 the lppropnl.lC ol tc:e lis at lhc top o this orm as rcq y chs. 144, 14 and 1 • ts. ws., 
nd ch. NR 141. Wis. Ad. Code. rdance with ch.l44, Wis StaLS .. failure to file this fonn may result in a forfeiture of not less than SIO. nor more than 

.-5000 for each day of violation. ln accordance with ch. 147, Wis.. St.aLS., fatiure to file this fonn may ~ult in a forfeirme of not more !han S 10.000 for each 
-'- '" ' · ,.,~ "' '--' ---- -- f-- 1"'\li.TU ••-- --1.. C'- ._ .. ...,,,.,,..,...,r (,. .. ..., __ ,_(_........,.,; .... ,...; .. ,.],.-lin<> '"h- oh"' ......,."'..,].,1.....-1 fnrTn o:hntllfl hf.. 



Stale of Wisconsin 
Dopanmcou of Nawral Reaourcea 

MONITORING WEll DEVELOPMENT 
Form 4400-113B Rn. 4-90 

Rou••w SolidWuteC Haz.WuteC w..-c 
Env. RtiiJIOIIIO 8r. Repair~ Und«ground Tanb[J Oilier [J ---

1. Can this well be purged dry? 

2. Woll devolopment mothod 

surged with bailor and bailed 
surged with bailer srul pumped 
surged with bloclc and bailed 
surged with bloclc and pumped 
surged with block. bailed and pumped 
comp=scd air 

bailed only 

pumped only 

pumped slowly 

Othc:r 

3. Time sp<.nt devoloping well 

4. Dopth of well (from top of well casisng) 

S. Inside diameter of well 

6. Volume of water in filter paclumd well 
casing 

7. Volwnc of Wller~movc:d from well 

8. Volume of war.c:r added (if any) 

9. Soun:eofwar.c:r added 

10. Analysis performed on war.c:r added? 
(If yes, attach results) 

1 b. Addiuonal comments on development: 

Name: 

Firm: 

[J 41 

)lD 61 
[J 42 
[J 62 
[J 70 
[J 20 
[J 10 
[J S I 
[J sp 
[J ±: 
A~. 

--!I: - rrun. 

__ k_. 3 gal. 

- 2i £. . ..e. gal. 

--0.0 gal. 

[J Yes !:f N> 

Before After 
11. Dopth to Watc:r 

(from top of L _ 3~. :!.__±ft. 
well casing) 

TUIIG 

Sediment in woll 
bouom 

W atc:r clarity 

b.Q 9 I 0 $"'t.:J.l. 
mmddyy 

c. L D : Z.l_ga.m. 

_ 6 . 1.. inchos 

a- Ill 10 
Turi:Jid C I 5 

.Q.S.t 0 ~/ j_l 
m m d d y y 

l Ill a.m • 
.1.. : 4 S [J p.m. 

_ 0 . .l_inches 

a- l:i 20 
Turbid [J 25 

in if drilling fluids wc:re wed and well is at solid wasts facility: 

14. Total susponded ____ . _ mg/1 ____ . _ mg/1 

solids 

IS. COO ____ ._mg/1 ____ ._mg/1 

·on 1s bllc and correct 10 the best 

); /)eo-
WviC / 

Fmn: aw ~[N.--JJJWv /lv{ 

NOTE: Shaded arGas ""' for DNR uao only. See insb'Uctions for more information including a list of county codos. 



.. r•:. 

Sr.Jc ofWisconsin 
n.pmment ofNIIIUral Resources 

B. Well casing, top elevation 

:. lAnd surface elevarion 

_ 9f,! .1= 1! ft. :M:;S~L·====:t~ 
_ j l> .£- • .P ft. MSL 

D. Surfu:e seal. boaom ____ ·- fL MSL or :fi. !2 fL 

I 

12- uses classification of soil near saecn: 
GP Cl GMCJ GC Cl GW Cl SW Cl 
SM Cl SC Cl MLCl MH Cl a. Cl 
llo:kt:di: Cl 

SP "" 
CHiJ 

13, Sieve analysis anached? )Z Y"" Cl NJ 

, 14. Drilling method used: Rollll')' Cl 50 
j Hollow Stem Auger )!!!' 41 

Oth<r Cl -'-

1.
15. Drilling fluid used: Wa11::: Cl 02 

Drilling Mud Cl 0 3 
Air Cl 01 

None )B" 99 

t 16. Drilling additives used? Cl Yes jii:N> 

I Describe ________ _ 

17. Source of WIIJ.Cf !attach analysis): 

\Jrem;• c.; '-" ~{ c.. .... 
E. Bentonite seal. top __ 1-i _,!!ft. MSL or ___ ·-

F. Fine sand, top __ .11 .Q. ft. MSL or ___ ·-

u. Filter pack. top __ £1. .£ ft. MSL or ___ ·-

fl. Scroenjoin~ top __ k1.e ft. MSL or ____ _ 

!. Wellboaom --~~.f2!t.MSLor ___ ,_ 

J. Filter pack. bottom _ _ ] L£ ft. MSL or ___ ·-

K. Bon:hole, boaom _ _ 1l.Q ft. MSL or ___ ·-

L Bord¥>le. diameter -~-E in. 

M. O.D. well casing _ 2,, ~ ! in. 

in. 

MONITORING WEU. CONSTRUCTION 
Fonn 4400-113A Rev. 4-90 

Protective cover pipe: 
._ Inside diameter: 

b. Length: 
c. Material: 

d. Additional l'""lCCtion7 

- 'l.. 9 in. 
A.~fL 

Steel lli 0 4 

Oth<r Cl 
Cl Yes Cl NJ 

If yes. d<scribe: ---------

Surface seal: 
Bentonitc Cl 3 0 
Conaetc ii 0 I 

_--c---,--:------::---:---:-------:- Oth<r Cl 
4. Ma1crial between well casing and protcenve pipe: 

Bentonitc Cl 3 0 
Annular space seal CJ 

CD"'- .-e. -k. Oth<r !lit 
5. Annular space sc.al: a. Gnmular Bentonite 0 3 3 

b. __ Lbs/gal mud weight ... Bentonite-sand sluny Cl 3 5 
c. __ Lbs/gal mud weight . _ . • . Bentonite sluny Cl 3 I 
d. __ % Bcnto~tc . . . . . . Bcntonitc..c.ement grout fia 5 0 
e. Ft volmne added for any of the above 

[ How installed: Trtmie Cl 0 I 
T rtmic pumped Cl 0 ~ 

Gravity JZ[ o 8 

6. Bentonite seal: ._ Bentonite granules 1i:f 3 3 
b. Cll/4 in. Cl3/8 in. Cl W. in. Bentonite pellets Cl 3 2 

C.------------- Oth<r Cl 
. Fine sand material: Manufacturer, product name & mesh size 

L ~"" V-:se/ __ 
b. Volume added f13 
Filter pack material: Manufacwrcr, product IWYle and mesh siu 

._ Rc.l Fl,·.tf .s:..-..1 - 4s- S',. 
b. Volume added ::r ft3 

9. Well casing: Ausb threaded PVC schedule 40 0 2 3 
Ausb threaded PVC schedule 80 iil' 2 4 

Cl :..t 
L Screen type: 

Oth<r 
_..;,:; 

Factory cut XI I 1 
Continuous slot • 0 1 __________________________ om~ Cl __ 

b. Manufacturer :r~~" ):o"" 
c. Slot size: 
d Slotted length: 

II. Bacldill material (below filter pack): 

o. e1pin. 
-~· Q ft. 

Ninja 14. 
Oth<r Cl - ~ 

cas lete both stdcs ot tJu.s torm . .t.nQ!n::wm to the appropnate otl1ce llS at the LOp ot this ann as req y c . I , 14 and 1 , ts. LIJ.S., 
'ch. NR 141. Wis. Ad. Code. ln~ancc with ch.l44, Wis StalS., failure to file this fonn may result in a forfeiOJrC of not less than SIO, nor more than 

S5000 for each day of violation. In accordance with ch. 147, Wis. Stm .. faiiure to file this form may ~ullin 1. £orfeirure of not more Oun SIO.OOO for e¥h 
·-- -· ' --- --- r __ rn.rn .• ~ ........ 1., o;_ in~rnH·Ju)r.~ :or more information mcluding where the rompleted form should be senL 



Swe of Wisconsin 
Doponmoru of Nawral RCIDIII'COI 

MONITORING WEll DEVELOPMENT 
Fonn 4400-113B Rev. 4-90 

Roni!!IQ' SolidWutaC Haz.Wuta[] w-e 
Bnv. ROIJIODII" & Repair ~ Undl:rgraund Tanks[] Olila' [] ---

!. Can this well be purged dry? 

2. Well ~velopmr:nt method 

surged with bailer and bailed 
surged with bailer and pumped 

· surged with block and bailed 
surged with block and pumped 
surged with block. bailed and pumped 
annpressed air 
bailed only 
pumped only 
pumped slowly 
O!hor 

[] 41 

:m 61 
[] 42 
[] 62 
[] 70 
[] 20 
[] 10 
[] s 1 
[] so 
[] t;{g} 
~ 

3. Time spent developing well _ _ /o l min. 

4. Depth of well (from top of well casi.mg) _ J_ j_ . ~ fL 

S. !nsi~ diameter of well _ ::2. . Q. 0 in. 

6. Volume of water in filter pack md well 

casing - j_ 0 . 7 gal. 

7. Volume of water removed from well 

8. Volume of water added (if my) 

9. Soun:oofwater added 

10. Anal )"is pc:riormed on water added? 
(If yes, attach results) 

16. Additional commentS on development: 

' 

Name: 

Finn: 

- .b. 0 . ..Q gal. 

-- () . .Qgal. 

[] Yes )lt N> 

Before After 
11. Depth to W~~~~r 

(from top of L _ E..!£. . 3 ~ft. 
well casing) 

Tune 

Sedimont in well 
bottom 

Water clarity 

b.Q.:!.t 0 s,.:u_ 
m m d d y y 

1!!1 a.m. 
c. ..l.L: s ::Z..c 

_o .5inches 

Clear ,BI I 0 
Turbid [] IS 

0 .5_ 1 o 5 t.5_ _!_ 
m m d d y y 

I ·4o []Lm. 
--·--lSI p.m. 

Clear '.IC 2 0 
Turbid [] 2 s 

14. ToLl! suspended ----. _ mg/1 ----. _ mg/1 
solids 

15. COD ____ ._mg/1 ____ ._mg/1 

auon as aue and correct 10 lhc best 

Signature: 

Print Initi '{y_yJLL 

F'um: /fLIT CoN I(/ ~Tltlv 71; ;v 
NOTE: Shaded areas are for DNR use only. See insauction.s for more information including a list of county cow. 



S10<< o!Wisconsin 
DcpOrtment of Narural Rcsoun:cs 

B. Well casing. top elevation 

:. Land surface elevation 

D. Surface seal. boaom ____ ·- ft. MSL or 2-1.. Q ft. 

I 

12. uses classification of soil near =en: 
GP 0 GMO GCO GWO SW 0 
SM 0 SC 0 ML 0 MH 0 CL 0 
BcmxXO 

13. Sieve analysis anached? 

SP fi!{ 
CH 0 

14. Drilling method used: Rotary 0 50 
Hollow Stem Auger !il4l 

Other 0 ..:...' 

15. Drilling fluid used: WBirr 0 0 2 
I Drilling Mud 0 0 3 

Air 0 01 
None~ 99 

16. Drilling additives used? 0 Yes taN> 
Describe _____________ _ 

17. Source ofwlller (anach analysis): 

trt' (,u./t&& Dr' 

E. Ben10nite seal. 10p __ .1"1 .£ft. MSL or ___ ·-

F. Fine sand. lOp __ ~ L . .Q ft. MSL or ___ ·-

G. Fil~ pack. top __ .1L.£ ft.MSLor ---·-

H. Sc=n join~ 10p --~~-~ ft.MSLor --- ·-

-1. Well boaom __ kq_ .Eft. MSLor --- ·-

I. F!ltcrpack. boaom _ _ 1 ~.£ft. MSL or ___ ·-

K. Borehole, boaom __ ]E. .!2 ft. MSL or ___ ·-

L. Borehole, diameter _ !-.2 in. 

M. O.D. well casing in. 

in. 

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

W-91--:. 

Protec:tivc cover pipe: 

L Inside diarne= 
b. Length: 

c. MBicrial: 

_!.~in. 
_1-.!::'fL 

Steel 1!i1 04 

Other 0 
d. Additional proi<Ction? , , El Y e; 0 N> 

If yes, describe: 3 - 4 • 7 $rEEL ,.,. T!. 

Surface seal: 
BeniO!tiJ.e 0 3 0 
Conaete "121 0 I 

____________________ Cl!her 0 

4. Mucrial between wdl casing and protective pipe: 

BeniOnite 0 3 0 
Annular space seal 0 

C...."c re k Cl!her 121 
5. Annular space seal: a. Grnnular DcntoruiC 0 3 3 
b. ___ Lbs/gal mud weight ... BeniOnite-s:md slurry 0 3 5 
c. ___ Lbslgal mud weight. . . . . Bentonue slurry 0 3 I 
d. __ % Bento~te . . . . . . Bentonite-cement grout 2J 5 0 

c. Ft volume added for nny of the above 

f. How ins!alled: T rcmie 0 0 I 
T n:mie pumped 0 0 2 

Gravity l!il 0 S 
6. Bentonite seal: a. Bentonite grunulc.s ri(! 3 ·; 

b. 0 1/4 in. 03/8 in. 0 1!2 in. BeniOnitc pellers D 3 : 

c. Cl!her 0 - -
. Fine sand material: Manuftcru:n:r• product name & mesh size 

L No~ l).,_.,...J --
b. Volume added ft3 
Filter pack mBicrial: Manufacturer, product name and mesh size 

L !lrmvt= S~t> 
b. Volumeadl!ed _______ ft3 

9. Well casing: Flush threaded PVC schedule 40 0 2 3 

L Screen type: 

Flush threaded PVC schedule 80 Iii! 2 4 

Cl!her 0 
,;..k,) .,./e flo ?VC... 

Factory cut &r I I 
Continuous slot 0 0 1 

_________________________ Omer 0 

b. ManufacltlrCr :Yoh~...,n 
c. Slot size: 
d Slotted length: 

11. Backfill material (below filter pack): 

0. €!.!. in. 
L!!.£ft. 

Nme p 14 

Cl!her 0 ~-

to Lhc appropnale o111cc I1Sted at Ute top o this ann as req y c . 144, 14 and 1 . 1s. ws., 
with ch.l44, Wis StalS,, failure to file this form may result in a farfeitw"e of not less than SlO. nor more than 

ce with ch. 147, Wis. Stats., faih.ue to file this form may result in a forfeirure of not more Lhan S 10.000 for each 



Sa.uo of Wisconsin 
Deponmoru of Nlllll'll Raoun:eo 

MONITORING WELL DEVELOPMENT 
Form 4400-113B Rov: 4-90 

Rgnr;tpo SolidWUie[J Hoz.WuteC WasteWIIIOr[J 

Env. RespoD~C~ &: Repair.JiT U~Tanla[J Olhtr [J --

~!!iO]eCtFr.m.;----~ 

1. Can this well be purged dry? 

2. Well development merhod 

surged with bailer and bailed 

surged with bailer and pumped 
' surged with block and bailed 

swged with block and pumped 
surged with block. bailed and pumped 

compn=ed air 

bailed only 

pumped only 

pumped slowly 

Ocher 

3. Time spent developing well 

4. Depth of well (from 10p of well ca.si.mg) 

S. Inside diametcl" of well 

6. Volume of Walcr in filter pack 1111d well 
casing 

7. Volume of wa~er removed from well 

8. Volume of water added (if any) 

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

1 b. Adctiuonal comments on development: 

urn 

Name: 

Firm: 

[J 41 

Ji:f 61 
[J 42 
[J 62 
[J 70 
[J 20 
c 10 
[J s 1 
[J 
[J 

--b..$:" min. 

- fc z._ . ..L fl 

__ B. .S:ga!. 

- s Q_ . ..Qg&l. 

___ ._g&l. 

[J Yes )I N> 

11. Depth to Wa1cr 
(from 10p of 
wellca.sing) 

Tune 

Sediment in well 
bottom 

Before 

b.Q.:J..; Q 4 d.L 
mmddyy 

[J 
c._3 ,o SISiJ 

_0 .~inches 

After 

Dj_1 o4 i.S..L 
mmddyy 

4 
[J a.m. 

__ : 5 Q..)l!rp.m. 

_ 0 .l_inches 

Water clarity a- [J 1 0 
Tutbid )ZI 1 s 
(Ooscnbe) 

Clear .!1 2 0 
Turbid C 25 

~-=- "Tis!J t::u.E 1i~~~ffi~7~FI. lo M\X o~ 1- '' 
0!2>Pft?OE.!> 5 M 1 r0 OTE"> 
BEtDPocrr <i oF f:OMP!IJL, 
Br-It-- SfuJI) ' 

in if drilling fluids were used and well is at solid waste fac:ilicy: 

14. Total suspended ____ . _ mg/1 ____ . _ mg/1 

solids 

15. COO ____ ._mg/1 ____ ._mg/1 

NOTE: Shoded an:as are for DNR use only. See insauctions for more information including a list of county codes. 



s~e of Wisconsin 
r:>eponmentofNatural Resources 

A.. Prote<:tive pipe. top elevation dL. ~~.'t!!.C ft. ~;;~:::::::t=:\ 
B. Well casing, top elevation _5, ~ Q .l Z, ft. MSL 

C. Land. surface elevation _ J. fl.£ .l ft. MSL 

D. Surface seal. boaom ____ ·- ft. MSL or £'1. 9 ft. 

12. uses classification of soil near saec:n: 
GP 0 GMO GCO GW 0 SW 0 SP ~ 
SM 0 SC 0 MLD MHO CL 0 CH 0 

I Bcmxll: 0 
· 13. Sieve analysis attached? ~ Yes 0 N> 

/ 

14. Drilling melhod used: Ro~.~ry 0 50 
Hollow Stern Auger }a 4 1 

~ D--

15. Drilling fluid used: W1111:1: 0 0 2 
I Drilling Mud 0 0 3 

Air 0 01 
NaB: 121 9 9 

16. Drilling additives used? 0 Yes 

Dcsaibc _____________ _ 

17. Soun:e of water (attach analysis): 

.L--=W~E~rr~~~t~ort~b=AA~~=E~-~~====~~~ 
E.Bentoni~escal,top __ I~.~ ft.MSLor --- ·-

F. Fine sand, top z 7 ~ft. MSLor ----·- ---·-
G. Fil~er pack. top __ ,!1.!?. ft. MSLor ___ ·-

H. S=en joint, top __ z~ -~ft. MSLor --- ·-

· I. Well boaom __ .1.£ .£ft. MSL or ___ ·-

l. Filter pack. bottom _ _ 1 L -~ft. MSL or ___ ·-

K. Borehole, boaom __ .f L .Q ft. MSL or ___ ·-

L.. Borehole, diameter 

in. 

in. 

c. Mataial: 

MONITOruNGWELLCON~UCTION 
Form 4400-!l3A Rev. 4-90 

E1 Yes 0 No 

1~-~in. 

-2 . .'!f~ 
S~eel 1<!1 04 

~-r=c te Gnule M .... l.>k Qhor 0 --
0 Ycs lit No d. Additional proiCCtion? 

If yes. describe:----------
Surface seal: 

BcntoniiC 0 3 0 

Conacac Q 01 

.~~~--~~~~----~~ 0 
4. MBlCrial between well casing and protective pipe: 

Bentonite 0 3 0 
Annular space seal 0 

c-~.., k. Qhor lit 
Annular space seal: a. Granular Bentonite 0 3 3 

b. __ Lbs/gal mud weight ... BentoniiC-sand sluny 0 3 5 
c. __ Lbslgal mud weight. . . . . Bentonioe sluny 0 3 1 
d. ___ % Bcnto~ite . . . . . . Bentonite-cement grout Ia" S 0 
e. Ft volume added for anv of the above 
f. How insLallod: Tn:mic 0 0 1 

Tn:miepumpcd 0 0~ 

Grnvity Q 0 8 

6. Bentonite seal: a. Be1tonitc grnnu1e.o; B' 3 3 

b. 01/4 in, 0318 in. 01/2 in. Bentonite pellets 0 3 2 
c. ~ 0 
Fine sand mau:rial: Mmufacrurcr, product name & mesh size 
L ,N.,,., u...,e/ __ 
b. Volmne added ft3 
Filoer pack mataial: Manufacturer, product JWile and mesh size 

L 'R£1> t;.,....- S .... p- -'15-s-s- · .. 
b. Volmne adllcd !> ft3 

9. Well casing: Flush IIRadcd PVC schedule 40 0 2 3 

Flush IIRadcd PVC schedule 80 

~ 
S_cr_een_m-aten-. al-,-_-_-..-::""s.;:~;;J; .. ;;:;t.~]eu;;i~==WE'J:c.=---

lii3" 24 
0 ,, 

_.;,;;,.: 

L Screen l)'pe: Factory cut S I 1 
Continuous slot 0 0 1 __________________________ om~ o 

b. ManufacDJrer :r"""'ol:o-•1\ 
c. Slot size: 
d. Slotted lenglh: 

11. Baclt:fill material (below filter pack): 

0. Ql. ~in. 
L<2. • !? ft. 

NaB: .EI I 4 
Qhor 0 ,·~ ~ 



Swe ofWi.oconsin 
Depanmem of Nonnl Rc.oun:eo 

MONITORING WELL DEVELOPMENT 
Form 4400-113B Rev. 4-:90 

Rgm;10· SolidWulCC Haz.WuteC w--e 
Env. ROIJ>OM" & Repair )iF Underpourx~Tanl:sC Olha' C ---

I. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 

surged with bailer and pumped 

surged with block and bailed 

surged with block and pumped 

surged with block. bailed and pumped 

compn:ssed air 
bailed only 

pumped only 

pumped slowly 

Oth<:r 

3. Time spent developing well 

4. Depth of well (from lOp of well casisng) 

3. Inside diameocr of well 

6. Volume of w...,.. in filla pack and well 
casing 

7. Volumeofwa~erremoved from well 

8. Volume of wau:r added (if any) 

9. Source of wau:r added 

10. Analysis performed on Willer added? 
(If yes, attach results) 

1 b. Additional comments on development: 

IIJl1 

Name: 

Firm: 

c 41 

)121 61 
c 42 
c 62 
c 70 
c 20 
c 10 
c 3 I 
c 30 
c :::{~{ _... 

__ 5Dmin. 

_4o.1.rt 

- - "7 . ..L gal. 

_;;_,.e.. D gal. 

___ ._gal. 

Before 
11. Depth ID W...,.. 

(from IDp of L _ 3 "L , j: '0 ft. 
well casing) 

Dale b.Q '11 0 fa 1 3,!_ 
mmddyy 

Tune c. _l: 5 S"'~ 

Sediment in well _ 0 . 3 inche5 
boltom 

Wau:r clarity Ckor C 1 0 
Turbid 1i!l I 3 
(D<s:ribe) 
L.l Gtf r :SRo,,)IJ 
{J.)j A-soN 0>\1J 'l 
UEKY 81)E TD 
1=\t-1 E. CgN rJQ:l 
SJS~D~ 
%Jt) 

After 

O:l._tQ_b t:l.L 
m m d d y y 

CLm. 
-~: 2..'2.._p-p.m. 

_ 0 . .L inches 

a- ,m: 20 
Tllltrid C 2 3 

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

14. Total suspended ----. _ mg/l ----. _ mg/1 
solids 

13. COD ____ ._mg/1 ____ ._mg/1 

Signatun:: 

Fum: 

NOTE: Shaded ""'as ""'for DNR ll5e only. See insauctions for more Wormation including a list of coiDlty codes. 



~. . _, ... 

St.o« a!Wisconsin 
"">cpl<lmOIU ofNIIIUJ11! Resoun:es 

B. Well casing. top elevation 

;. Land surface elevation 

_ i ~ E .i 'l ft. :M::S·~L=::==:t~l! 
_ j, !H . . 2 ft. MSL 

u.Surfaa:seal.bottom ____ ·- ft.MSLor 1,~.!2 f~ 

12. uses classification of soil near saeen: 
GP [J GM[J GC [J GW [J SW [J SP l!!:f 
SM [J SC 0 MLC MHO CL 0 CH 0 
Bcdroc:l< [J 

13. Sieve analysis attached? )!!' y,. [J No 

14. Drilling method used: Rotary [J S 0 
I Hollow Stem Auger ~ 4 1 

Oth<r [J --

1
15. Drilling fluid used: Wasrz [J 0 2 

Drilling Mud C 0 3 
Air [J 01 

Nanc_,.a 99 

16. Drilling additives used? 

I 
0 Yes ~No 

Desaibe ____________ _ 

17. Sourt:e of water (anach analysis): 

1./ E9'"""" C. m' IJtou. or (..""" 

E. Benumite seal. top _ _ 1:~ .!?. ft. MSL or ___ ·-

00• Fine sand, top _ _ 1!? .!?. ft. MSL or ___ ·-

J. Filter pack. top _ _ 1 !e .E. ft. MSL or ___ ·-

'!. Scru:njoin~top --~~.~ft. MSLor ___ ·-

I. Well bottom __ ,1-2, .£ft. MSLor --- ·-

I, Filter pack. bottom __ 5!!. .!?. ft. MSLor ___ ·-

JC.Borehole,boaom __ j!!, .a ft. MSLor ___ ·-

.- Borehole. diameter 

in. 

in. 

MONITORING WELL CONSTRUcriON 
Fonn 4400-!13A Rev. 4-90 

-g 1-S'A 

Protective cover pipe: 
a. Jnsido diameu:r: 
b. Length: 
c. Mau:rial: 

d. Additional prou:ction7 

L~.~in. 

-~- :fft. 
Sled l!!l 04 
Oth<r !:1 .... 

[J y.,. Iii No 

If yes. dosaibe: ---------

Surface seal: 
Bentonite [J 3 0 
Concrete ill 0 I 

----------- Oth<r [J 
4. Malerial between well casing and protective pipe: 

Bentonite 0 3 0 
Annular sp:u:e seal [J 

t.•n<-.-e-k Oth<r liil 
5. Annular space seal: a. Gninular Bc:ntoruu: 0 3 3 
b. __ Lbs/gal mud weight , .. Bentonite-sand sluny [J 3 5 
c. __ Lbsigal mud weight. . . . . Bentonite sluny 0 3 I 
d. __ % Bento~ite ...... Bentonite-cement grout EJ 50 
e. Ft volume added for uny of the 3bove 
f. How installed: Tremie 0 0 I 

Tremie pumped [J 0 : 

Gruvtty lEI 0 S 

Bentonite seal: a. Bentonite g:nmuJes B 3 3 
b. 01/4 in. 03/8 in. [J 1/2 in. Bentonite pelleu [J 3 2 

c. Other [J 
. Fine sand material: Manufacwn:r. product name & mesh size 
a. {lol{,.,e tJ--./ __ 
b. Volume added rt3 . 

Filter pack material: Manufacrurcr, product name and mesh size 
L REb Fl ..... I SIWC!. '15- S'S"' .... 
b, Volume added S' ft3 

9. Well casing: FlushiiRadcdPVCschedule 40 Cl 23 
Flush threaded PVC schedule 80 )Of 2 4 

Other [J 

10. Screen material: _..:S:.oc.l.=e!!Ctlu"'/."'.,'-"8::•~Ptt.=~::_ __ _ 
L Screen rype: FacUlt')' cut .S 1 1 

Continuous slot [J 0 1 

------------~-----------Oili~ 0 
b. Manufaclllrt:r J'oh~.,"" 
c. Slot size: 
d. Sloaed lengili: 

11. Bacldill material (below filter pack): 

0. !?!..~in. 
ie.eft. 

~g I4 
Oth<r [J -:. 



Stal<l of Wisconsin 
Dopanmcnt of Nanni Ruaun:es 

MONITORING WElL DEVELOPMENT 
Form 4400-113B Rov. 4-90 

Rguq; to" Solid W ure C Haz. W ure C W IS!ZI-C 
Env.Ruporue&RepairC Und<:rpoundT.mbC OdwrC ---

1. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 

surged with bailer and pumped 

surged with block and bailed 

surged with block and pumped 

surged with block. bailed and pumped 
compressed air 

bailed only 

pumped only 

pumped slowly 

01hl:r 

3. Time spent developing well 

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

5. Inside diameter of well 

6. Volume of water in filter pack and well 
casing 

7. Volume of water removed from well 

8. Volume ofwii!C' added (if any) 

9. Souroeofwii!C' add<d 

10. Analysis pafonned on water add<d? 
(If yes, attach n:sults) 

16. Add.iuonal comments on developmcnc 

Name: 

Finn: 

c 41 

{ 61 
42 

c 62 
c 70 

c 20 
c 10 

c 51 

c so 
c ;::;.;::·::.-

~ 

__ 1.i.min. 
4 D .5'rL ---·-

_..f.. 0 0 in. 

__ ]... 3gal. 

_J_o. o gal. 

___ ._gal. 

C Yes p N> 

11. Depth 1D Water 

(from 1Dp of L _ 3 Z . .l Q. ft. 
well casing) 

Date bQ j_ I 0 _k J3.. j_ 
mmddyy 

Tune c._ 'i3: '3 ~~ 
Sediment in well _ 6 . 3 inches 
bottom 

After 

_3z.. 7J..ft. 

6:J.t0bt9J... 
mmddyy 

J<p-m . 
.LQ..: e. i.e p.m. 

_ 0 . .!._ inches 

a- ,H 20 
Turbid c 25 

WIIIC' clarity Cl<ar 0 I 0 
Turbid J3 I 5 
(Describe) 

-:IiL IT7 Jlt.(.,Y ?rrt£ \.l:~A£;.:;;~~ Eloli
~..J w/":::>tt.T H>=E ~ 
flo.IO FtcE 5N-JD 

CL€-A£ A->="@S 
S- I 0 M llvV 'I:C:":> 
o;: RfiJL, r-1 <0 

in if drilling fluids wen: used and well is at solid was~e facility: 

14. Totalsuspend<d ----. _ mg/1 ----. _ mg/1 
solids 

15. COD ____ ._mg/1 ____ ._mg/1 

Print lnltials: tv vt 
Fmn: ~f/YU7 CJvv f /JJ/ J/[ 

NOTE: Shaded an:as an: for DNR we only. See instructions for more information including a list of county codes. 



,,. ... 

StAte of Wisconsin 
D<pUttnc:nt of Narural Resoun:es 

B. Well casing. top elevation _:!!l.e. .H. ft.:M;;S~L·===:t~il< 
C. Land surface elevation _ q_ \:.>E. .~ ft. MSL 
D. Surface seal bottom ____ ·- ft. MSL or 2~. Q ft. 

12. uses classification of soil ncar screen; 

GP Cl GM Cl GC Cl GW Cl SW Cl SP II! 
SM Cl SC Cl MLCl MH Cl CL Cl CH 0 
l!a:ka:l< Cl 

13. Sieve analysis .attached? Jil Yes Cl N:l 

14. Drilling method used: Rotary Cl S 0 
Hollow Stem Auger llil 4 1 

15. Drilling fluid used: Wall:C Cl 0 2 
Drilling Mud Cl 0 3 

16. Drilling additives used? Cl Yes 

Othor Cl .;;_ 

Nrt:l 01 
None Ill 9 9 

ll!lN:> 

~cri~-----------------------------
17. Source of wBior (anach analysis): 

IJa-~t C- rTY AAiiiG.E ""' 

E. Bentonilc seal, top __ ~~ . E. ft. MSL or ___ . _ 

F. Fine sand. top __ f!_ .~ ft.MSLor --- ·-

G. Filter pack. top __ §.! -~ ft. MSL or ___ ·-

H. Screen joint. top __ fR! .~ft. MSLor ___ ·-

I. Well bottom __ .2~ .£ft. MSLor --- ·-

J. Filter pack. bottom __ ]!..£.ft. MSL or ___ ·-

K. Borcllole. bottom _ _ ]f._ . ~ ft. MSL or ___ . _ 

l. B=hole. diameter 

M. O.D. well casing _1 . ~ ! in. 

in. 

MONITORING WEll. CONSTRUcriON 
Fonn 4400-113A Rev. 4-90 

Protective cover pipe: 
L Inside dia:meter. !. ~ . E in. 
b. Length: _ ~ . :fie 
c. MBicriol: SICcl "1!1 0 4 

__ ..,m=""-'"'-@""-'~=....J,_e,__.:..M.l::....,=""=l~_ Othor Ill __ 
d. Additional protection? Cl Y r:; 8' N:l 

If yes. describe:-------------
3. Surface seal: 

Bentonite Cl 3 0 
Concn:"' li:l 0 1 

.~~~--~~-~-~~Othor Cl 
4. Material between wdl casing and protective pipe: 

Benronite Cl 3 0 
Annular spare seal Cl 

CDn<A"<Ci<: Othor &l 

L Screen type: Factory cut Iii( I 1 
Continuous slot Cl 0 1 

-------~~---------Othor Cl 
b. Manufacturer __,.J;=•-"l,.,_..,:.:""'"'---------
c. Slot size: 
d. Slotted length: 

11. Bacldil! material (below 61tcrpack): 

0. ~!..~in. 
:..s.tJ ft. 

None ..Ia 14 

Othor Cl - ~ 



Stale of W~nsin 
Depanmw of Nallll'l.l ReJourcea 

MONITORING WELL DEVELOPMENT 
Form 4400-113B Rov. 4-90 

Ron!!! 00' SolidWaaeC Haz. WaaeC Wos""""""'C 
Env. Response& Repair C UndorpaundTIIlksC 011= C ---

l. Can this well be purged dry7 

2. Well development method 
surged with bailer and bailed 

surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 

surged with block. bailed and pumped 

compr=ed air 

bailed only 

pumped only 
pumped slowly 

Othc:r 

3. Time spent developing well 

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

5. Inside diamcu:r of well 

6. Vohime of water in filter pack and well 
casing 

7. Volume of wa~e:r removed from well 

8. Volume ofwarcr added (if any) 

9. Soun:eofw""" added 

10. Analysis porlormed on w""" added7 
(If yes, aaach results) 

1 b. Additional comments on development: 

Name: 

Finn: 

c 41 

~ 
61 
42 

c 62 
c 70 
c 20 
c I 0 

c 51 

c so 
':·:·:::.:': c 2! 

--.fa. z min. 

_k_9 .kft 

_:::!. .£.Qin. 

_LL. 6_gal. 

_..b. 0. 0 gal. 

___ ._gal. 

II. DepthroWauor 

(from ropof L _:2_ 2. 7 J._ fL 
well casing) 

Date bQ.iJ a .Et j__!_ 
mmddyy 

Tll11e c.l Q._: _L i..§ a.m. 

Sediment in well _ C2. . ~ inches 
bouom 

Watc:r clarity Cl= 0 I 0 
1'uri:Jid }J' I 5 
(Describe) 
~LE BR!:u:>u-
LITILE UER'r' 

After 

09t61otCfl 
-;;;-;;; dd yy 

_L2:~£~~·. 

_ 0. 2inches 

= JZ 20 
Turbid C 25 

B o E. s I\1J b w I I""'"'"'-"""'~...:..:...:=
"R E: fV W iJ I T"'E I 

5tJS'VE}?S !o.V 

in if drilling fluids were used and well is at solid was"' facility: 

14. Total suspend<d ____ . _ mg/1 ____ . _ mg/1 

solids 

15. COD ____ ._mg/1 ____ ._mg/1 

NOTE: Shaded an:as an: for DNR use only. See insauctioru for more information including a list of county codes. 



. . ,. .... 

Sw• ofWiscon.sin 
D<panmcnt of Natural Resources 

MONITO~G~CONnRUCTION 
Form 44QO.JI3A Rev. 4.90 

A. ProiCCtive pipe. rop elevation _!Js j-:!!';0_:_ ft. :::~:==;::=:t::=::iR _.-1. Cap and lock7 a ,...,.- - Protective cover pipe: 
B. Well casing. top elevation -:!. ~ ~ . ~ l ft. a. Inside diameu:r. 

1>1" Yc:s 0 No 

L~. :'in. 
_Q.. ~fL 

Steel 0 04 

Olh<r sa 
C. Land surface elevation _1!!.:!:. .~ ft. MSL b.l..c:ngth: c. Material: 
D.Surfu:eseal.boaom ____ ·- fLMSLor dl.2 ft. 'E<Tcu !§> (;.,,.,!~ M....,hol~ 

12. uses classification of soil near saccn: d. Add.iti.anal protection? 

GP 0 GMO GC 0 CNI 0 SW 0 SP '1!f. If yes. describe:---------
0 Yes D No 

SM 0 SC 0 MLO MH 0 a. 0 CH 0 
ll<mr:X 0 3. Surface seal: 

Benl0ni10 Cl 3 0 
Conc:rote ~ 0 I 

13. Sieve analysis lllt8Ched7 J( y,. 0 N> 
14. Drilling method used: Rotary 0 50 
I Hollow Stem Auger )1141 
' Olh<r 0 _;_ 

1
15. Drilling fluid used: w- 0 o 2 

Drilling Mud 0 0 3 
I 

i 16. Drilling additives used7 0 Yc:s 

Air 0 01 
Nane)'f 99 

p:"N> 
Desa:ibe -------------------17. Source of water (atlach nnalysis): 

E. BentDnite seal, lOp __ ~ 1 .f> ft. MSL or ___ ·-

F. Fine sand, lOp __ .f::l .~ ft. MSL or ___ ·-

G. Filter pack. top __ TZ. g_ ft. MSLor ___ ·-

H. S=cn joinL !Dp --~£ .Q ft. MSLor ___ ·-

I. Well boaom __ f £ .£. ft. MSL or ___ ·-

J. Filter pack. bottom __ .:11 . .!? ft. MSL or ___ ·-

K. Borehole. boaom __ f L .Q ft. MSL or ___ ·-

L Borehole, diameter _ § .£ in. 

M. O.D. well casing 2 .., "' --.-- in. 

in. 

~~~--~--~---Oih<r Cl 4. Matcrial between well casing md protective pipe: --· 
Ben10ni10 Cl 3 0 

Annular space seal Cl 
c.., ... '-....... k Olh<r !;a 

5. Annular space seal: a. Granular Bcnwnitc D 3 3 

b. __ Lhs/gal mud weight ... Bc:niOnite·sand slurry Cl 3 5 
c. __ Lbslgal mud weight . . . . . Bc:niOnitc slurry Cl 3 I 
d. __ % Bc:nto~te . . . . . . Bentonite-cement Smut S 5 0 
e. Ft volume added for uny of the above 

f. How installed: Tn:mie Cl 0 1 
Trernic pumped Cl 0 2 

Gravity Iii 0 8 

Bentonite seal: a. Bc:niOniu: granules Ja 3~ 

b. 01/4 in. 03/8 in. 0 tn. in. Bcnronite pellets Cl 3 2 

c.------------ Olh<r 0 
. Fine sand ma!Crial: Mmufacwrcr. product name & mesh si~-
L /"¥'.&> ~ -. ~- .,/ 
b. Volume added ft3 
Filter pa<;k mllCrial: MmufiiCllln:r, product !W11< and mc:sh size 

L .fF., ,q,-.,;. 5~ .. ~ <!S-SS" _:~ 
b. Volume added ll S -c;:r--

9. Well casing: Flush thr<aded PVC schedule 40 0 2 3 

Flush thn:aded PVC schedule 80 )3' 2 4 

-------::----- Olh<r 0 --
Sc.Jf eo 1'11'-

L Screen type: Factory cut ]it II 
Continuous slot 0 0 1 

-------=~--------O~er 0 
b. Manufacturer .:Toh>'l ..,.,., 
c. Slot size: 
d. Sloaed length: 

11. Bacldlll mar.:rial (below filter pack): 

0. Q.!.Qin. 

l. e. . e. ft. 

No!E Ji6 !} 
Olh<r D ~: 

rum to the appropna&e otuce liSted at the top o this tonn as reqwred y chs 44. 14 and l • lS. ws., 
and ch. NR 141. Wis. Ad. Code. In acco cc with ch.l44, Wis Stats., failure to file this fonn may result in a forfeiD.DC of not less !han SIO. nor more than 
$5000 for each day of violation. In accordance with ch. 147, Wis. Stats .. failure 10 file this fonn may result in a forieirure of not more \hanS 10,000 for ea::h 



Stw of WiJconsin 
Doponmo:m of Naan! Reooun:a 

MONITORING WELL DEVELOPMENT 
Fonn 4400-113B Rev. 4-90 

Rgmom· SolidWuteC lbz.WuteC Wuii:WIIO<C 
Bnv.Reapome&Ropair)il" Un~TIIli:IC Olha-0 ---

1. Can this well b; purged dry7 

2. Well dovolopmont method 
surged wilh bailer and bailed 
surged wilh bailer and pumped 

' surged wilh block and bailed 
surged wilh block and pumped 
surged wilh block, bailed and pumped 
compressed air 
bailed only 

pumped only 
pumped slowly 
Olhor 

3. Time spent developing well 

4. Deplh of well (from top of well casisng) 

5.lmido diameter of well 

6. Volume of water in filterpaclc md well 
casing 

7. Volume of wau:r removed from well 

8. Volume of water added (if any) 

9. Soun:e of water added 

10. Analysis porfonned on wau:r added? 
(If yes, attach results) 

1 b. Addiuonal conunenr.s on development: 

urn 

Name: 

Firm: 

c 41 

~ 
61 
42 

c 62 
c 70 

c 20 
c 10 

c s 1 

c 50 
c 22 

55. ____ nun. 

- - i.J. . 1. gal. 

- ;;l. ~ . 0 gal. 

__ '0. Ogal. 

After 
11. Deplh to Water 

(from top of L _ 3 3 . '1 2.. ft. 
well casing) 

Tune 

Sediment in well 
bottom 

Wa1er clarity 

bo 3._! j_ 0 I 1.!.... 
mmddyy 

/1 ma.m. 
c..LD::r:.oc 

Clear c 10 
Turllid )ia 1 S 
(Describe) 
l.lr..>fr 8/'(DuJoJ 

Ui1I><O u.li\'I'EI?. 
.,/ os-t.o 

.Q:J..i.L£..1 :!.l 
mmddyy 

ga.m. 
L :z. : £... e..c p.m. 

_ .Q. .l. inches 

= 'Jiil 20 
Turbid 0 25 
(Desaibe) 

1»<-ltE!> OF F-ooJE. i-'=..!..:.="'----
51\1.>() 'tz>"'>o'>Tc.lTL~ ------
j,J BAci<-ISR 

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

14. Total suspended ____ . _ mg/1 ____ . _ mg/1 

solids 

15. COD ____ ._mg/1 ____ ._mg/1 

r.-.tL 

F'mn: cr;;c? C/vvf tvv'JJJr.J] I f-1- L. 

NOTE: Shaded areas ore for DNR use only. See instructions for more informalion including a list of county codAs. 



~S~~~c;~~VV~~~~·~~~~~--Rgq~t~n~e~tq~:~S;oliy'd~W~u;;;~D~~~~~W~~~~~O~]W!~~~jw~~_jO~!JJ:~=;~llNM~O;NTNJ~==RIN~G~WE--LL--C-0-N--STR_:U:CTI~:O:N~ 
1
DcpOnmc11 of Narura! Resources i< Fonn 4400- I 13A Rev. 4-90 

MW-91-7 

B. Well casing, top elevallon 

C. Land su:riace elevation _:1~.!. _g ft.MSL 

D. Surf100 seal bottom ____ ·- fL MSL or :2!!!-~ ft. '~~fli~:J 
12. uses classification of soil near screen: 

GP 0 GMO GCO GW 0 SW 0 SP Ill' 
SM D SC 0 MLO MHO CL 0 CH 0 
Beatx:ir::O 

13. Sieve snalysis 1118Ched? 1l<l' Yes 0 )'b 

14. Drilling method used: Rotary 0 50 
Hollow Stcn Auger J2l 41 

15. Drilling fluid used: W811:J: [J o 2 
Drilling Mud [J 0 3 

16. Drilling additives used? 0 Yes 

Other 0 _;_;;,; 

AirD 01 
Ncn: m 99 

Desai be -------------------17. So= of water (atW:h analysis): 

w .... ,..,.J( c.,,., G!\!j'!\1:;£ c..- c., ... TY ;:;.,,Q.k..,.,.,l)!, . 

E. BOXUDniteseal, top __ ~ f .e ft. MSL or ____ _ 

F. Fine sand. top __ §.!l.~ ft. MSL or ____ _ 

_ G. F'uu:rpack. top __ ~ .£. ft. MSLor ___ ·-

H. Sc=n joint. top __ {d: .£. ft. MSL or ____ _ 

~I. Well bottom __ ~ j_ .!2. ft. MSL or ___ ·-

! I. Filu:r pack. bottom __ J L £. ft. MSL or ____ _ 

.~ 

!C. Bon:llole. bottom _ _ 1 L . !2. ft. MSL or ___ • _ 

L. Borohole, diameu:r _ _g, .£ in. 

M. O.D. well casing _ ~ . ;!: '1. in. 

.. · 

Pro~ec:tivc cover pipe: 
L Inside diame!<r. 
b. Length: 

c. Mau:rial: 

d. Additional JXOtection? 

L~-':..in. 
_£. ~fL 

Sled IEl 0 4 

Other llil 
0 Yes lilJ lib 

If yes. desaibe: ---------

3. Surface seal: 
Benlmti~e 0 3 0 
Conaeu: l<l 0 I 

:-:-...,.-:-:-------::--:---:----,..----:- Other 0 
4. Matcrial between well casing and protcc:tive pipe: 

Bentoniu: 0 3 0 
Annular space seal 0 
eo~o.re-k Other iA 

Annular space seu.l: a. Gnmu!ar Bc:ruonitc: D 3 3 
b. __ Lbsigal mud werghl ... Benlmti~-s:md shmy 0 3 5 
c. __ Lbslgal mud weight . . . . . Benlmti~e sluny 0 3 I 
d. __ % Bcnto~te . . . . . . Bentonite-cement grout .£a 5 0 
e. Ft vollDTle nddcd for m1y of the above 
f. How installed: Trc:mie 0 0 I 

Trc:mie pumped 0 0 2 
Gravity 11<1 o 8 

6. Bentonite seal: a. BenlDilitc granules IJ 3 3 
b. 01/4 in. 03/8 in. 01/2 in. Bentonite pellets 0 3 2 

c. Other 0 - -
Fine sand materi~ Mmufacrun::r. product name & mesh size 

L ~-0. lJ'>#S.I:> --
b. Volume added ft3 
Filu:r pack material: Manufacwrer, product name and mesh sizr:: 

L N1tr111F s;.w.o · 
b. Volume added ft3 

9. Well casing: Flush threaded PVC schedule 40 ·.0 2 3 
Flush threaded PVC schedule 80 ..113' 2 4 

Other 0 ..... , ... 
--------~~~~~ 

Screen material: _.::Sek.l=="':!ll~'---'!l<>=-'f'-''{'-''-=---
L Screen type: Factory cut Iii!' I I 

Continuous slot 0 0 1 

------------------------O~er 0 --
b. Manufacturer Jol,,., 'lr6¥-
c. Slot size: 
d. Slotied length: 

II. Bacldill material (below filu:r pack): 



Stale of Wisconsin 
Dopanmem of Nanni Reloun:ea 

MONITORING WELL DEVELOPMENT 
Form 44()()..113B Rev. 4-90 

Bgurcrp· SolidW..,.[] HIIZ.Wute[] Wu-[] 
Env. Reopcm~~~ & R~ Und.qroundTonka[] Olhor[] ---

l. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 

surged with bailer and pumped 

surged with block and bailed 

surged with block and pumped 

surged with block. bailed and pumped 

compressed air 

bailed only 
pumped only 

pumped slowly 

OtllC' 

3. Time spent developing well 

p 41 
til 61 
[] 42 
[] 62 
[] 70 
[] 20 
[] 10 
[] s 1 

[] so 
[] 

__ f_Dmin. 

4. Depth of well (from top of well casisng) _ ./:;_ .i . (,. fc 

S.lnside diame..,. of well _ .;J . £.. £ in. 

6. Volume of Wa!Uin filter pack md well 
casing 

7. Volume of wucr removed from well 

8. Volume of WilLer added (if any) 

9. So"""'ofw111erodded 

10. Analysis performed on Wlll£r added? 
(If yes, attach .:=~Its) 

1 b. Addinonal comments on developmcnc 

·Name: 

Firm: 

- j_ L. '2-ga!. 

_k,o .£.gal. 

__ .Q .Q.ga!. 

[] Yes JZ N:> 

11. Depth to Water 
(from top of L _ ~ 2 . .5..1:: ft. 
well casing) 

Tune 

Sediment in well 
bottom 

W &lU clarity 

b~.:l/ J..Q/9 .1.. 
mmddyy 

);:!a.m. 
c._~' o l.c 

_ t> . .1 inches 

Clear [] 1 0 
Turbid ,£1 1 s 
(Describe) 
IJ~ 'B~U:>Wo.l 

)ve.b ID I.J in\ 
SV~J'EI.)DE:P 

Mter 

QS..I 1_.9._! j_l_ 
mmddyy 

EJa.m. 
LQ..: L"Lc p.m. 

_2_.1_ inches 

= e 20 
Turbid [] 25 

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

!4. Tow suspended ____ . _ mg/1 ____ . _ mg/1 

solids 

!S. COD ____ ._mg/1 ____ ._mg/1 

' 

·on 1s true and correct to the best 

Print Initials: .1:! u j_ (__ 

r1m1: C./YVf7 Q'G /t,r~JJ)iv 7J (V( 

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



Swe of Wisconsin 
Dopanmont of Nwral Relourcoa 

MONITORING WELL DEVELOPMENT 
Form 4400-113B Rev. 4,90 

Rgur;m· SolidWuteC Hu.WasteC w--e 
Env.Rosponse&Ropair:S:: UndergroundTmksC Olh<rC ---

!. Can this well be purged dry? 

2. Well development method 
surged with bailor and bailed 

surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and pumped 

compressed air 
bailed only 

pumped only 
pumped slowly 

Other 

c 41 

.J!l 61 
c 42 ' c 62 
c 70 
c 20 
c 10 
c 51 

c SQ 
c ±ill 

3. Time spent developing well __ f. Q. min. 

4. Depth of well (from mp of well casisng) _ ./:; 1l. . fo fL 

5. Inside diuneu:r of well _ :l. . .£. £ in. 

6. Volume of water in filter pock md well 
casmg 

7. Volume of wa1er removed from well 

8. Volume of water added (if my) 

9. Soun:e of water added 

10. Analysis perfonnod em water added? 
(If yes, attach results) 

1 b. Addinonal conunents on development: 

urn 

Name: 

Finn: 

__ LL. 3gal. 

_;_ 0 .£,gal. 

__ .Q.. 0 gal. 

C Yes ~No 

Before 
11. Depth 1D W~~er 

(from top of L _ _i~ ._Ll.. ft. 
well casing) 

Tune 

Sediment in well 
bottom 

W Iter clarity 

b..Q. .S.t 0 ...1 15. _!_ 
mmddyy 

ma.m. 
c . ..L.!.. : l. 3.c 

_o .~inches 

a- c 10 
Turbid~ 15 
{Dooalbo) 
Mlt-t:.Y Wt+1TE 

14 €1\l?. Bo'TID"" 
DJ<' -ro 

t' j_t [; !ltj__!_ 
mmddyy 

I I:JLm. 
-- : .L ~Iii! p.m. 

_ Q.. . 2:. inches 

a- El 20 
Turbid c 25 
(Dooalbo) 

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

14. Tolalsuspondod ----. _ mg/1 ----._ mg/1 
solids 

15. COD ____ ._mg/1 ____ ._mg/1 

NOTE: Shaded areas an: for DNR uao only. See insttuctions for more information including a list of county codes. 



...... ,~ .. 

Swc of Wisconsin 
DqJUUnerll of NIIU1'BI Rosoun:es 

ypcot e 

A. Protective pipe. top elevation 

B. Well tasing. top eleval.ion 

C. Land surface elevation _ :J Q ~ .2 ft. MSL 

D. Surfa.cc seol. boaom ____ ·- ft. MSL or 2 2.£ ft. 

12. uses classification of soil near screen: 
GP [J GM [J GC t:l GW t:l SW t:l SP IS! 
SM [J SC t:l ML t:l MH t:l CL t:l CH t:l 
B..rodi: t:l 

13. Sieve analysis anached? ,Jrl Yes 

14. Drilling method used: Rotiii'Y 
Hollow Stem Auger 

Cl!hcr 

t:lNo 

t:l 50 
Jill 4 I 

t:l --

15. Drilling fluid used: w- t:l 0 2 
Drilling Mud [J 0 3 

Air t:J 0 I 
None !i!l 9 9 

16. Drilling additives used? Cl Yes 

Describe -------------------17. Soun:e of water (anach analysis): 

l.k&sn:~ Crn' kii-R~E or C., ... .,.., ~~~t~•""" > 

E. Bentonite seal, top __ ~~ . ~ ft. MSL or ___ . _ 

F. Fine sand. top --~l.E. ft.MSLor --- ·-

G. Filter pack. top __ .?2.'2. ft.MSLor ---·-

H. Screen join~ top __ fd !'- ft. MSL or ___ ·-

I. Well boaom __ £ 1.£ ft. MSLor ___ ·-

J. Filterp~<:k, boaom _ _ Jl.£ ft. MSLor ___ ·-

K. Borcllole, boaom __ -:1 .L .!2ft. MSL or ___ ·-

L. Borcllolc. diameter _fl.~ in. 

M. O.D. well casing z 3 ~ --.-- in. 

MONTI'ORJNG WELL CONSTRUCTION 
Fonn4400-!13A Rev.4-90 

M.w-'!1- f:l 

n t:l Not Known 
I. Cap and lock? 

~ Protective cover pipe: 
21 Yr:s Cl No 

L Inside diameu:r: 

b. Length: 

c. Material: 

!.~.~in. 

-~·«[f~ 
Slecl li!l 04 

Cl!hcr D 
d. Additional protoction? Cl y C5 c;r- No 

If yes. describe:---------
Surface seal: 

Bcntoni~e D 3 0 
Congc1e jia 0 1 

-----------~--Cl!hcr Cl 
4. Material bcrwcc:n well casing and protective pipe: 

BcntonilC D 3 o 
Annular space seal D 

c.,....,._+.., Cllhcr fil 
5. Armula:r space seal: a. Gnmular Bcntonile Cl 3 3 

b. ___ Lbs/gal mud weight •.. Bcntonitc-smd slurry CJ 3 5 
c. ___ Lbslgal mud weight . . . . . Bcntorule slurry D 3 1 
d. __ % Bcnto~ite .•. , .. Bc:nton.ite-ccmcnt grout G 

e. Ft volume added for :my of lhc above 
50 

f. How installod: Trcmie Cl 0 1 
Trcmie pumpod Cl o: 

Gravity Ill- 0 8 

6. Bentonite seal: a. Bentonite granules G! 33 
b. t:ll/4 in. 0318 in. t:ll/2 in. BcntoniiC pellets D 3Z 

C.-------------------------Cl!hcr Cl 
Fine sand material: Mmufacrun:r, product name & mesh si.ze 
.. ~ ... t.lt../ --
b. Volume addod rt3 
Filu:r pack ma1erial: Mmufa:::mrc:r. product name and mesh me 
L~~--~~#.~~~V~E~~SAH~D~~-----
b. Volume adiiod -----,--- ft 

'9. Well casing: Flush~ PVC schodule 40 Cl 

Flush~PVCschcdule 80 )a 24 

-------r-r--=-----,::-:-::- Cl!hcr Cl 
Ss.bJ~& flt> ?•c.. 

a. Screen type: Factory cus.J21 
Continuous slot [J 

1 I 

01 

-----------=~-----------0~~ Cl 
b. Manufacrun:r "J<> '"'"'"" 

--· 
c. Slot size: 
d. SloUICd length: 

11. Baclcfi.ll material (below filtcrpl<:k): 

O.£!.~in 
- ,€'. <? ft 

~)3 14 

Other Cl --

mpJete Lh s1dcs or tlus 1omvan9'reNm to the appropnate o111cc hst.ed at the top o tJus tonn as rcquli'Cd y c . 144, 14 and l , ts. ws .. 
and c . NR 141. Wis. Ad. Code. ln aci:m'Onncc with ch.l44, Wis Stats., failure to f1le Lhis form may result in a forfeirure of not less than SlO, nor more than 
55000 for each dav of v10lallon. In accordance with ch. 147, Wis. Stats .. Jaliurc to file Lhis form may ~sult in a forfeiture of not more tian 510.000 for each 

--'-•-..l f~- ~h~.,LI h- ~~• 



Appendix D 

Well Recovery Graphs with Hydraulic Conductivity Calculations 
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JYDP.AVLIC COHDUCTlVIT'i DATA AND CALCULAT!ONS 
WEBSTER. WISCONSIH 

STATIC WELL TIM> 
WELL WATER SCREEII ITo) HYD. COIID. ln HYD.COND. 

WELL I DEPTH LEVEL LEIIGTH I FT I SECO!IDS K X !UO 

91-1 43.00 35. 82 7.18 4.00 1. 35 -4.31 
91-2A 4 2. 90 J 6. 7 2 6. 18 3.55 l. 7 0 -4.07 
91-4 4 0 .15 32.42 7.73 2.10 2.42 -3.72 

9!-0A 4 0. 4 6 3 2. 55 7 . 91 4.05 !. 23 -4. 4 0 

91-6 3 9. 71 33.85 5.86 4.01 1.57 -4.15 

OW-! 46.15 35.04 10.71 U5 1.25 -3 . 7 9 

OW-2 4 5. 4 7 3£.19 9.23 2. 7 0 l. 6 3 -4. ! 2 

OW-3 4 5 • 80 n. 3o 10.41 2.43 1 . 65 -4 .1 0 

OW-4 45. 4 5 34.83 10.62 2 .17 l. 83 -4.00 

OW-5 47.71 15.34 12. 4 3 !. 81 1.93 -1.95 

OW-6 46.0? Z5.39 10. 6 8 2.27 l. 7 4 -4.05 

OW-7 4 5 . 46 31.92 11. 54 ! '28 2.90 -3.54 
OW-8 46.52 35 . 59 l 0. 9 3 1.32 1.33 -4. 3Z 

OW-9 44.26 3 3. 55 10. 71 2' 0!) l. 97 -:).93 

d 25.5 '-56.4~ 

ARITHMETIC MEAII 12 5, 5 X 1 0-C! I 14:l.82x i0-2 cm/s 
GEOMETRIC MEAII -56.45 I 14 : -4.032 

e -4.032 : !. ?7 :< lO-~ c~,ls 
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Appendix E 

Enviroscan 1991 Soil Geochemistry Results 
and Chain-of-Cu§tody Documents 



July 15, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Brian Hayden 

Re: Project No. 9114 

Please find enclosed the analytical results for the samples 
received June 20, 1991. 

The VOC and Lead analyses were done in accordance with EPA Methods 
(EPA-600/4-79-020, March, 1983 or SW-846, Third Edition). The 
Total Petroleum Hydrocarbons (TPH) analysis was completed using 
the California Method with a capillary GC/FID. The notes which 
follow the TPH results give an accurate description of any 
contamination. This was done to give you a better idea of the 
different types of petroleum contamination which could occur. 

All results on soil/solid samples have been calculated on a dry 
weight basis. 

The chain of custody document is enclosed. If you have any 
questions about the results, please call. Thank you for using 
Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Victoria J. Kakes 
Analytical Chemist 

303 West Military Road Rothschild, Wl54474 (715) 359-7226 



RREM, Inc. 

406 Board of Trade Building 

Duluth, MN 55802 

Attn: Brian Hayden 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlocobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride(!) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o & p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

ng/g 

ngjg 

ngjg 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ngjg 

ng/g 

ng/g 

ng/g 

ng/g 

ngjg 

ng/g 

ngjg 

ng/g 

ng/g 

ng/g 

ng/g 

nqjq 

ng/g 

nq/g 

nq/g 

09'/9' 

ngjg 

ng/g 

ng/g 

ng/g 

ng/g 

nq/q 

ngjg 

ng/g 

ngjg 

Detection 

Limit 

2 • 2 

8 • 6 

17. 0 

2.2 

8. 6 

8. 6 

21. 0 

2. 2 

8 • 6 

2 • 2 

4. 2 

4. 2 

2 • 2 

2. 2 

2. 2 

2.2 

4. 2 

4. 2 

11 . 0 

2. 2 

8. 6 

2 • 2 

4. 2 

4 • 2 

2. 2 

2. 2 

2 • 2 

2 • 2 

2. 2 

8. 6 

4. 2 

8 • 6 

4 • 2 

4. 2 

Results calculated on a dry weight basis. 

(1) = May be due to lab contamination. 

· .. 
"""::;-<:1 

'· 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

06/20/91 

REPORT DATE: 07/13/91 

APPROVED BY: VJK~~~ 

SB-14 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 3 . 5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52506 

SB-12 34-36' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52510 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan !nc., 303 West Military Rd., Rothschild, Wl54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Brian Hayden 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 
Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,,3-Dichlorobenzene 

1,4-Dich1orobenzene 

Bromodich1oromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethy1ene 

1,2-Dich1oroethy1ene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1, 3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Oichlorodifluoromethane 

m-Xylene 

o & p-Xylene 

Analytical No.: 

X ~ Analyzed but not detected. 

Units 

ng;g 

ng/g 

ng;g 

ng/g 

ng/g 

ng/g 

ng/g 
ng;g 

ng/g 

ng;g 

ng/g 

ng;g 

ng;g 

ng;g 

ng/g 

ng/g 

ng/g 

ng;g 

ng;g 

ng;g 

ng/g 

ng;g 

ng/g 

ng;g 

ng/g 

ng/g 

ng/g 
ng;g 

ng;g 

ng/g 

ng/g 

ng;g 

ng;g 

ng;g 

Detection 

Limit 

---------
4. 3 

17.0 

3 4 . 0 

4 • 3 

17.0 

1 7 . 0 

4 3. 0 

4 • 3 

17.0 

4 • 3 

8 . 5 

8. 5 

4 • 3 

4. 3 

4 • 3 

4. 3 

8. 5 

8 . 5 

21. 0 

4 • 3 

17.0 

4 • 3 

8. 5 

8. 5 

4 • 3 

4. 3 

4. 3 

4 • 3 

4. 3 

17.0 

8. 5 

17. 0 

8. 5 

8. 5 

Results calculated on a dry weight basis. 

C(' j 

~'~ >,:~) 
'<-~·;_<A.,_ _a 'j 

~=:i;.;Y 

r 
; 

·-·--1 
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CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 06/20/91 

REPORT DATE: 07/13/91 

APPROVED BY: VJK~~ 

SB-12 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52509 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 
• "'' ••~~,,..,, ~"'""'""o<'r'Ali.T 

\ 
\ 
\ 
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RREM, Inc. 
408 Board of Trade Building 

Duluth, MN 55802 

Attn: Brian Hayden 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dich1orobenzene 

Bromodichloromethane 

1,1-0ichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o 10 p-Xylene 

Analytical No. 

X = Analyzed but not detected. 

units 

ng/q 

ng/q 

ng/q 

nqjq 

nq/g 

nqjq 

ng/g 

ng/g 
ng/g 

nq/q 

ng;g 

ng/g 
ngjg 

ng;g 

ng/g 

nq/q 

ng/g 

ng/g 

ng/g 

ng/q 

ng/q 

nq/g 

ng/g 

ng/g 

nqjq 

nq/q 

ng/g 

nq/g 

ngjq 

ng/q 

ng/g 

nq/q 

ng/g 

ng/q 

··.~ ,( 
'· ' ' 

Detection 

Limit 

---------
1. 8 

7. 4 

15. 0 

1. 8 

7. 4 

7. 4 

19. 0 

1.8 

7 . 4 

1. 8 

3. 8 

3 . 8 

1.8 

1 . 8 

1. 8 

1.8 

3. 8 

3 • 8 

9. 2 

1 . 8 

7. 4 

1. 8 

3 . 8 

3. 8 

1.8 

1 • 8 

1. 8 

1.8 

1.8 

7. 4 

3 • 8 

7. 4 

3. 8 

3. 8 

"7"\i >r~v . -~ 

I 
) 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 06/20/91 

REPORT DATE: 07/15/91 
APPROVED BY: V.JK~t_. 

SB-15 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52511 

Results calculated on a dry weiqht basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Wi<:rnn<:in T..:~h ('prtifir;~tinn Nn 717nli11'J,(] 
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RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Brian Hayden 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dich1oroethane 

1,1-Dichloroethylene 

1, 2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o &. p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

ngjg 

ngjg 

ng/g 

ng/g 

ngjg 

ngjg 

ng/g 

ngjg 

ngjg 
ngjg 

ngjg 

ngjg 

ng/g 

ngjg 

ngjg 

ngjg 

ng/g 

ngjg 

ngjg 

ng/g 

ngjg 

ngjg 

ngjg 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ngjg 

ng/g 

ng/g 

ng/g 

Detection 

Limit 

2 • 1 

8. 5 

17.0 

2 • 1 

8. 5 

8 • 5 

2 1 • 0 

2. 1 

8 . 5 

2 • 1 

4. 3 

4 . 3 

2 • 1 

2. 1 

2 • 1 

2 • 1 

4 • 3 

4. 3 

11. 0 

2. 1 

8. 5 

2. 1 

4 • 3 

4 • 3 

2. 1 

2. 1 

2 • 1 

2. 1 

2. 1 

8. 5 

4. 3 

8. 5 

4 • 3 

4. 3 

Results calculated on a dry weight basis. 

CUST NUMBER: 9114 

SAMPLED BY': 

DATE REC'D: 

REPORT DATE: 

APPROVED BY': 

SB-3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52512 

Client 

06/20/91 

07/15/91 
VJK ~1'-

SB-1 9-11' 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52513 

\.11 analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 118001338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Brian Hayden 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trich1oroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o & p-Xylene 

Analytical No. 

X = Analyzed but not detected. 

Units 

nqjq 

nq/g 
nqjq 

ngjg 

ng/g 

ng/g 

ng/g 

ng/g 
ngjq 

nq/g 

ng/g 

ng/g 

ngjg 

ng/g 

ng/q 

ng/g 

ng/g 

ngjg 

ngjg 

ngjg 

ngjg 

ng/g 

ngjg 

ngjg 

ng/g 

ngjg 

ng;g 

ngjg 

ng/g 
ngjg 

ngjg 

ng/g 

ng/g 

ng/g 

Detection 

Limit 

2 • 2 

8. 6 

17.0 

2 • 2 

8 • 6 

8. 6 

2 1 • 0 

2 • 2 

8. 6 

2. 2 

4. 3 

4. 3 

2. 2 

2 • 2 

2 • 2 

2. 2 

4. 3 

4. 3 

11 . 0 

2.2 

8 • 6 

2. 2 

4. 3 

4. 3 

2 • 2 

2. 2 

2. 2 

2. 2 

2 • 2 

8 • 6 

4. 3 

8. 6 

4 • 3 

4. 3 

Results calculated on a dry weight basis. 

' 
\ 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

06/20/91 

REPORT DATE: 07/15/91 

APPROVED BY: VJK\~ 

SB-1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

34-36' 

3 4 • 9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52514 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

F,-,,.;m<:rCln lnr. 101 West Militarv Rd., Rothschild, W154474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Brian Hayden 

Customer 
Number 

SB-14 
SB-12 
SB-12 
SB-15 
SB-3 
SB-1 
SB-1 

34-36' 

9-11' 
34-36' 

Detection Limit 

Units 

X = Analyzed but not detected. 

Lead 

3.7 
X 
X 
X 

2.0 
2.5 

X 

1.7 

/Jg/g 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 
• ·• • ··~ ~••~• ~"'""'""" rr"Al\.T 

CUST NUMBER: 9114 
SAMPLED BY: Client 
DATE REC'D: 06/20/91 
REPORT DATE: 07/15/91 
APPROVED BY: VJK\j:J'iv 

Analytical 
Number 

52508 
52509 
52510 
52511 
52512 
52513 
52514 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Brian Hayden 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 
Client 

06/20/91 

REPORT DATE: 07/11/91 

APPROVED BY: D.JB tn:B 

Total Petroleum Hydrocarbon (TPH) Analysis 

SB-14 

SB-12 

SB-12 34-36' 

SB-15 

SB-3 

SB-1 9-11' 

SB-1 34-36' 

Detection Limit 

Units 

TPH Gasoline 

X 

X 

X 

X 

X 

X 

X 

X = Analyzed but not detected. 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 
-- --- •-- '>f'l'> 1A1--• ~ 6!1!•--· D-1 D-•~~~~:1..-l lAIT 1:;,1_1'7,1 1/QfV\/':t':tJ;LC:.r 41\.T 

TPH Diesel 

X 

X 

X 

X 

X 

X 

X 

Analytical 

No. 

52508 

52509 

52510 

52511 

52512 

52 51 3 
52514 



Reference Code 

2. 

3. 

4. 

5 

6. 

7. 

8. 

9. 

10. 

~-\ 

'· 
-:~F~~l . ·.: -1 

>,. ' 
':.·-. - ..• / 

-··' -:.:.·~-

Date Rec'd_~-~-~~~~L 

SAMPLE RECEIPT REPORT 

CliENT: If J'! [/J1 b--.<'.. 
~o- ,/ 

Anal. No : 5' d '5'"08' to ~-_;,.sly 

Exolanation 

Safllole<.sl received at;/,)./ •c which is above the EPA 
protocol of 4•c. 

Saflloles rece1ved without appropriate paperwork. 
Expla1n 

VOC v1a!Csl received wlth'headspace contrary to EPA 
protoc o 1 . Exp 1 a in ____________________ _ 

Safllole<sl received in bottles not furnished by 
Envi roscan. Preservation method, if used, are 
unknown. 

Safllole<sl not properly preserved per EPA protocol for 

the follow 1 ng: -------------------------

Safllole<sl not field filtered. 
rece1pt. 

Lab filtered upon 

SampleCsl received beyond EPA holding time for: ___ __ 

Sample date/time not supplied by client. 
holding time unknown. 

Actual 

Insufficient sample size to complete analysis or 
obtain required detection limit. 

Other: _______________________________________________ ___ 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

c.,,,;~,..._,..,.,., Tnr "¥1~ We-;t Militarv Rd .. Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 
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. .i ·. '•.1 
·, \ 

303 W. MILITARY RD. ROTHSCHILD, WI 54474 1-800-338-5CAN 

CLIENT INFORMATION 

Name: E.R/19/J ,Y,c)YDG:A.f 
Company: R j2. 1:::- fYj, ~ C.. 
Address: iro R RMPll d• -£,.n!QJ BIJ 

Uv l!dlo MN 55"80 Z--
Phone: ( -::>./ i3 ) ZZ-'2- • 3'fe>~ 

P.O. #I Project #: ---=--:'3.<;<L~1-':i+r..------------

Turnaround Time 

~Normal 
0 Rush 
Date Needed ___ _ 

(Preapproved by Lab) 
Quote I Reference#: --'0'-"-lu.iJ .... ZLi-==-q.L.... __________ _ 
Note: Terms and conditions printed on back apply. ANALYTICAL REQUESTS 

(use separate sheet if necessary) 

Saml!le T~!!e Saml!le Handling ~ (Check all that apply) ~Nonhazardous ~Refrigerate k0{ 0 ~ ~ 0 Groundwater 0 Flammable 0 Work In Hood 
r;-, ~ ~ c#; -.:.:::~ v ~ 0 Wastewater 0 Skin lrrltanl 0 Wear Gloves 

_:gsoll . 0 Highly Toxic o~tl ;P,c"~ 
0 Solid Waste 0 Other (specify) ;D \)\) O \1 c 
0 Oil 
0 Other ~ c§ " ' ~ ~ 

'• -~~i})\·.:,r.~ I~ ...... ~ . No. of ~ -~ 
LAB USE ONLY DATE TIME Containers SAMP(.Z,ID · I~ f 'f 

COMP GRAB 

:.>I - _J, ~-~~ I 3l./-310/ - . -~) . ;··· SB-IY 
20052509/, (;,-/'-1 I $£3.-IZ- g-·- /I/ 
20052510 :j b-lq I SB- J'Z. 3Lf:.. 3(,/ 

20052511 I '-IS I ss -J-5 34 '- 3Go' 

20052512J b-18 ) SB-3 3'-/ '- 3~ I 

.20052513_j 6~ 17 I SE- I q '-ll / 
<' 20052514 J. ~:.-17 ) Sf>-) 34"- 3b' 

... 

~ 1([/r)" ,-:. I(; 

CHAIN OF CUSTODY RECORD 

RELINQUISHED BY: (Signature) DATE/TIME RECEIVED BY: (Signature) 

~ ~ l<l<GM 4:.-I'J-J; J~ 
RELINQUISHED BY: (Signature) 

CEIVED FOR LABORATORY 
BJ (Si~nat;JJ~! _ _, _ I--

DATE/TIME 

d.:?~ 1 Ia . .-

REMARKS 

.'-~~f~ -~ ~!' F ~ .: •• 



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

>I ,'l '.I:'---~"" I' .. 

July 19, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff I George Hudak 

Re: Project No. 9114 

Please find enclosed the analytical results for the samples 
received June 28, 1991. 

The volatile organic compounds were determined in accordance with 
EPA method 8010/8020 (GC with Hall and PI detectors). The TPH 
analyses were completed in accordance with the California Method 
(GC-FID). The notes which follow the TPH results give an accurate 
description of any contamination observed. The lead was determined 
in accordance with EPA method 6010 (ICP-AES). 

The chain of custody document is enclosed. If you have any 
questions about the results, please call. Thank you for using 
Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

James B. Edwards 
Senior Analytical Chemist 

303 West Military Road Rothschild, Wl54474 (715) 359-7226 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

06/28/91 

REPORT DATE: 07/19/91 

APPROVED BY: JBE 

,, 

Attn: Colin Reichhoff I George Hudak '""":...)~~~,;-----

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 
Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorof1uoromethane 

Dichlorodifluoromethane 

m-Xylene 

o- & p-Xylene 

Lead 

Analytical No.: 

X = Analyzed but not detected. 

Units 

ng/g 
ngjg 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

pg/g 

Detection 

Limit 

---------
2. 0 

7. 8 

16. 

2. 0 

7. 8 

7. 8 

2 0. 

2. 0 

7. 8 

2. 0 

3. 9 

3. 9 

2. 0 

2. 0 

2. 0 

2 . 0 

3. 9 

3.9 

9. 8 

2. 0 

7 . 8 

2. 0 

3. 9 

3 • 9 

2. 0 

2. 0 

2. 0 

2. 0 

2. 0 

7. 8 

3 • 9 

7. 8 

3 . 9 

3. 9 

1. 8 

Results calculated on a dry weight basis. 

WEBSTER SB-6 

------------
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2. 4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52948 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

WEBSTER SB-5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3.47 

52947 
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RREM, Inc. 

408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff I George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 
Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-0ichloropropane 

cis-1,3-0ichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o- & p-Xylene 

Lead 

Analytical No.: 

X = Analyzed but not detected. 

Units 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng;g 

ng/g 

ng/g 

ng/g 

ng/g 

P9/9 

Detection 

Limit 

2 • 4 

9. 7 

1 9 • 

2. 4 

9. 1 

9. 1 

2 4. 

2. 4 

9. 7 

2. 4 

4 • 8 

4. 8 

2 • 4 

2 • 4 

2. 4 

2. 4 

4. 8 

4 • 8 

12. 

2. 4 

9. 1 

2. 4 

4 • 8 

4. 8 

2 • 4 

2. 4 

2 • 4 

2. 4 

2. 4 

9. 1 

4. 8 

9. 7 

4 • 8 

4. 8 

1. 1 

Results calculated on a dry weight basis. 

( 
' 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

06/28/91 

REPORT DATE: 07/19/91 

APPROVED BY: JBE~J"$;;::.:~§~;:;:::---

WEBSTER SB-10 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2.26 

52949 

WEBSTER SB-11 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3. 3 4 

52950 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Fmirnscan Inc. 303 West Militarv Rd., Rothschild, WI 54474 11800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff I George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 
Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethana 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o- & p-Xylene 

Lead 

Analytical No. 

X = Analyzed but not detected. 

Units 

ng/q 

ng;g 

ng/g 

ng/q 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/g 

ng/g 

ng/g 

ng/g 

nq/g 

ng/g 

ng;g 

ng/g 

nq/g 

ng/g 
ng/g 

ng/q 

ng/g 

ng/g 

ng;g 

ng;g 

ng/g 

ng;g 

ng;g 

ng;g 

ng/g 

ng/g 

nq/q 

ng/g 

ng/g 

Detection 

Limit 

2 • 3 

9. 4 

19. 

2 • 3 

9 • 4 

9. 4 

2 4 • 

2. 3 

9 • 4 

2 • 3 

4. 7 

4. 7 

2 • 3 

2 • 3 

2. 3 

2. 3 

4. 7 

4. 7 

12. 

2. 3 

9 • 4 

2 • 3 

4. 7 

4. 7 

2. 3 

1.8 

2. 3 

2. 3 

2 • 3 

9. 4 

4. 7 

9. 4 

4. 7 

4. 7 

1. 8 

Results calculated on a dry weight basis. 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 06/28/91 

REPORT DATE: 07/19/91 

APPROVED BY: JBE 

WEBSTER SB-13 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52951 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/george Hudak 

j 

'· 

((~ 

. ' 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

06/28/91 

REPORT DATE: 07/15/91 

APPROVED BY: DJB 0-::>10 

Total Petroleum Hydrocarbon {TPH) Analysis 

WEBSTER SB-5 

WEBSTER SB-6 

WEBSTER SB-10 

WEBSTER SB-11 

WEBSTER SB-13 

Detection Limit 

Units 

TPH Gasoline 

X 

X 

X 

X 

X 

6. 3 

pg/g 

X = Analyzed but not detected. 

Results calculated on a dry weight basis. 

TPH Diesel 

X 

X 

X 

X 

X 

6. 3 

pg/g 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

-~--- T-- 'lf\'l IAI~ .. ~ H;l;.,,..., Rrl Rnthe:rhilrl WI S4474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 

Analytical 

No. 

52947 

52948 

52949 

52950 

52951 



Reference Code 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

Date Rec'd_~-/~~;J~ 

SAMPLE RECEIPT REPORT 

CL i Ei\IT : _ __!.f2:::...LR::....!=""o....:...rYI:...:..._ _____ ~_ 

Ana 1 . No. foo5".;J.9 '-/ 7 to {,a 5::J.9 S <_ 

Exolanation 

Sample<.sl received atUJdtffJ1c which is above the EPA 
protocol of 4 •c. C..aLd pqe__l<.s tJo/ !!_old 

Samples received without appropriate paperwork. 
Exola1n 

VOC v1al<sl received with'headspace contrary to EPA 
pro toe o 1 . Explain ____________________ _ 

Samole(s) received in bottles not furni3hed by 
Env i rose an. Preservation method, if used, are 
unknown. 

Samole<sl nol properly preserved per EPA protocol for 

the follow 1 ng: ------------------------

Samole<sl nol field filtered. 
rece1pt. 

Lab filtered upon 

Sample<sl received beyond EPA holding time for: ___ _ 

Sample dale/time not supplied by client. 
holding time unknown. 

Actual 

Insufficient sample size to complete analysis or 
obtain required detection limit. 

Other: __________________________________________ _ 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 
I' ~ ~·~ T J... ·,., T 7 n 



303 W. MILITARY RD. ROTHSCHILD, WI 54474 
CLIENT INFORMATION 

Name: CouJ I(EIGHitOFF" ( 0tq<~z, ffuvAt. 
Company: RRU\ uJc. 
Address:~~\! .ff?::£t / ~_¥~~1 Bot L D i D(j 

Phone: ( 2Je l ~2.2-- 3-q_/f_ 
•. P.O. Ill Project II:_-::-~/'7'4-~,--------------

0uote I Reference II: _,Oo!..l'-'/-'-'/1,_---~. ____________ _ 
Note: Terms and conditions printed on back apply. 

Sample Type 

(Check all that apply) 
0 Groundwater 
0 Wastewater 
l:ll Soil 
0 Solid Waste 
OOil 
0 Other ____ _ 

06052951 

Sample Handling 

~hazardous ~ Refrigerate 
0 Flammable 0 Work in Hood 
0 Skin Irritant 0 Wear Gloves 
0 Highly Toxic 
0 Other (specify) ____ _ 

DATE TIME SAMPLEID 

A LINQUIS ,ED ~'U.re) RECEIVED BY: (Signature) 

ED BY: (Signature) RECEIVED BY: (Signature) 

:>··· ,. ~;~ 

I 

- (" 

Turnaround Time 

121 Normal 

0 Rush 

Date Needed----
(Preapproved by Lab) 

ANALYTICAL REQUESTS 

RELINQUISHED BY: (Signature) DATE/TIME 
I 

RECEIVED FOR LABORATORY DATE/TIME 
BYA.Signature) , , ~ 1 '~ 1 _ 



~.'llJI :,___.._;._, i-f 1 1,' 

July 31, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff 

Re: 9114 

Please find enclosed the analytical results for the samples 
received July 11, 1991. 

All analyses were done in accordance with EPA Methods (EPA-
600/4-79-020, March, 1983 or SW-846, Third Edition). The Total 
Petroleum Hydrocarbon (TPH) analysis was completed using the 
California Method with a capillary GC/FID. All results on 
soil/solid samples have been calculated on a dry weight basis. 

The chain of custody document is enclosed. 

If you have any questions about the results, please call. Thank 
you for using Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Dominic J. Bush 
Analytical Chemist 

303 West Military Road Rothschild. Wl54474 (715) 359-7226 



RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff 

Customer 
Number Lead 

---------- ----------
SB-8, #7 2.27 
SB-2, #7 X 
SB-2,#5 X 

X = Analyzed but not detected. 

Detection 
Limit 

---------
1.7 
1.8 
1.6 

Results calculated on a dry weight basis. 

( 

Units 
-----
pg/g 
pg/g 
pg/g 

'\11 analyses conducted in accordance with Enviroscan Quality Assurance Program. 

CUST NUMBER: 
SAMPLED BY: 
DATE REC'D: 
REPORT DATE: 
APPROVED BY: 

9114 
Client 
07/11/91 
07/26/91 
BMS ~ 

f?N'J 

Analytical 
Number 

----------
53499 
53500 
53501 

Fnvirn<:r<~n Tnc .. 303 West Militarv Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff 

Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Chlorodibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Bromodichloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
Methylene Chloride 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Trichlorofluoromethane 
Dichlorodifluoromethane 
m-Xylene 
o & p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 

Detection 
Limit 

1.8 
7.4 

15.0 
1.8 
7.4 
7.4 

19.0 
1.8 
7.4 
1.8 
3.7 
3.7 
1.8 
1.8 
1.8 
1.8 
3.7 
3.7 
9.2 
1.8 
7.4 
1.8 
3. 7 
3.7 
1.8 
1.8 
1.8 
1.8 
1.8 
7.4 
3.7 
7.4 
3.7 
3.7 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

c··. 

CUST NUMBER: 9114 
SAMPLED BY: Client 
DATE REC'D: 07/11/91 
REPORT DATE: 07/26/91 
APPROVED BY: JCH ~ll.H. 

SB-8,ll7 
07/08/91 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

53499 

Fnviroscan Inc.. 303 West Militarv Rd., Rothschild, W154474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff 

Units 

( 

CUST NUMBER: 9114 
SAMPLED BY: Client 
DATE REC'D: 07/11/91 
REPORT DATE: 

~~'~%r APPROVED BY: 

Detection SB-2,lt7 
Limit 07/09/91 

----- --------- ----------
Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Chlorodibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Bromodichloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethy1ene 
1,2-Dichloroethylene 
Methylene Chloride 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Vinyl Chloride 
Trichlorofluoromethane 
Dichlorodifluoromethane 
m-Xylene 
o & p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 
ng/g 

Results calculated on a dry weight basis. 

3.6 
14.0 
28.0 
3.6 

14.0 
14.0 
35.0 

3 . 6 
14.0 

3.6 
7. 1 
7 . 1 
3.6 
3.6 
3.6 
3. 6 
7.1 
7.1 

18.0 
3.6 

14.0 
3.6 
7.1 
7.1 
3.6 
3.6 
3.6 
3.6 
3.6 

14.0 
7.1 

14.0 
7.1 
7.1 

Jl analyses conducted in accordance with Enviroscan Quality Assurance Program. 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

53500 

E:.nviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800!338-SCAN Wisconsin Lab Certification No. 737053130 



.: _ ... : 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff 

Benzene 
Bromoform 
Bromomethane 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvinyl Ether 
Chloroform 
Chloromethane 
Chlorodibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Bromodichloromethane 
1,1-Dich1oroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
1,2-Dichloroethylene 
Methylene Chloride 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trich1oroethane 
Trichloroethylene 
Vinyl Chloride 
Trichlorofluoromethane 
Dichlorodifluoromethane 
m-Xylene 
o & p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Detection 
Units Limit 
----- ---------
ng/g 3. 5 
ng/g 14.0 
ng/g 28.0 
ng/g 3. 5 
ng/g 14.0 
ng/g 14.0 
ng/g 35.0 
ng/g 3.5 
ng/g 14.0 
ng/g 3.5 
ng/g 6.9 
ng/g 6.9 
ng/g 3. 5 
ng/g 3. 5 
ng/g 3.5 
ng/g 3.5 
ng/g 6.9 
ng/g 6.9 
ng/g 17.0 
ng/g 3. 5 
ng/g 14.0 
ng/g 3.5 
ng/g 6.9 
ng/g 6.9 
ng/g 3. 5 
ng/g 3. 5 
ng/g 3.5 
ng/g 3.5 
ng/g 3.5 
ng/g 14.0 
ng/g 6.9 
ng/g 14.0 
ng/g 6.9 
ng/g 6.9 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

( 

CUST NUMBER: 9114 
SAMPLED BY: Client 
DATE REC'D: 07/11/91 
REPORT DATE: 07/26~1 
APPROVED BY: JCH tQ.· 

SB-2,#5 
07/09/91 
----------

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

53501 

f<"nvim<;ran Jnr .. 303 West Militarv Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



.j 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/11/91 
REPORT DATE: 07j3lj91 

APPROVED BY: OJB OS'~ 

Total Petroleum Hyd~ocarbon (TPH) Analysis 

SB-8,#7 

SB-2,1t7 

SB-2,1t5 

Detection Limit 

Units 

TPH Gasoline 

X 

X 

X 

6 . 1 

f-/9/9 

X = Analyzed but not detected. 

Results calculated on a dry weight basis. 

TPH Diesel 

X 

X 

X 

6.1 

f-19/9 

JJ analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Wisconsin Lab Certification No. 737053130 

Analytical 

No. 

53499 

53500 

53501 



Phone: ( 218 l TZ- :l,Q/::£._ 
P.O. # 1 Project #: P)t/4 7V83.m 
Quote I Reference #: -(Q~Iful.f-.{-=-'-1-9------------
Note: Terms and conditions printed on back apply. 

Sample Type 

(Check all that apply) 
1ft Groundwater 

0 Wastewater 

~Soil 
0 Solid Waste 
OOil 
0 Other ____ _ 

LAB USE ONLY 

3053499 

Sample Handling 

0 Nonhazardous jiJ Refrigerate 
0 Flammable 0 Work in Hood 
0 Skin Irritant 0 Wear Gloves 
0 Highly Toxic 
0 Other (specify) ___ _ 

SAMPLEID 

~OFCUSTODYRECORD 

RECEIVED BY: (Signature) 

RECEIVED BY: (Signature) 

Turnaround Time 

!&[Normal 

0 Rush 
Date Needed ___ _ 

(Preapproved by Lab) 

ANALYTICAL REQUESTS 

RELINQUISHED BY: (Signature) DATE/TIME 
I 

RECEIVED FOR LABORATORY DATEITIME 
f?Yo(Signature) , .11 , , I 



Reference Code 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10 

Date Rec'd_L_!JL_I~L 

SAMPLE RECEIPT REPORT 

CLIENT : /( fC.c yY) 

Anal. No. : 13053'1-9;? to 5:3..:::,-o I 

Explanation 
E<m-n -c::;., p 

Sample(s) received at °C which is above the EPA 
. . 

protocol of 4 C 

Samples received without appropriate paperwork. 
Explain 

VOC v1alCsl received w1th headspace contrary to EPA 
protocol. Explaln ________________________________________ __ 

SampleCsl received 1n bottles not furnished by 
Enviroscan. Preservation method, if used, are 
unknown. 

SampleCsl not properly preserved per EPA protocol for 

the f o l l ow 1 ng : --------------------------------------------

SampleCsl not field ·filtered. 
receipt. 

Lab filtered upon 

SampleCs) received beyond EPA holding time for:~------

Sample date/time not supplied by client. 
holding time unknown. 

Actual 

Insufficient sample size to complete analysis or 
obtain required detection lim1t. 

Other: ____________________________________________________ _ 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

· ----- '-~ '}fi':llAI ...... ~ H;l;h""'' Rrl Rnth<:rhilrl_ WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



August 12, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff 

Re: 9114 

Please find enclosed the analytical results for the samples 
received July 16, 1991. 

All analyses were done in accordance with EPA Methods (EPA-
600/4-79-020, March, 1983 or SW-846, Third Edition). The Total 
Petroleum Hydrocarbon (TPH) analysis was completed using the 
California Method with a capillary GC/FID. All results on 
soil/solid samples have been calculated on a dry weight basis. 

The chain of custody document is enclosed. 

If you have any questions about the results, please call. Thank 
you for using Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Dominic J. Bush 
Analytical Chemist 

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



RREM, Inc. 
408 Board of Trade Building 
DUluth, MN 55802 

Attn: Colin Reichhoff 

Customer 
Number Lead 

---------- ----------
SB-4,7 5.34 
SB-4,8 5.29 
SB-4,10 9.47 
SB-4,15 X 

Units f.Jg/g 

X = Analyzed but not detected. 

Detection 
Limit 

---------
1.9 
1.8 
2.0 
1.9 

f.Jg/g 

Results calculated on a dry weight basis. 

CUST NUMBER: 
SAMPLED BY: 
DATE REC'D: 
REPORT DATE: 
APPROVED BY: 

Analytical 
Number 

53678 
53679 
53680 
53681 

II analyses conducted in accordance with Enviroscan Quality Assurance Program. 

;Enviroscan Inc., 303 West Militarv Rd., Rothschild, WI 54474 1/800!338-SCAN Wisconsin Lab Certification No. 737053130 

9114 
Client 
07/16/91 
08/09/91 
BMS 

!)i"-S 

' '· \ -, 
\. 



RREM, Inc. 
408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzena 

Chloroathana 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzena 

1,3~Dichlorobenzene 

1,4-Dichlorobanzane 

Bromodichloromathana 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroathylane 

Methylene Chloride(!) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethy1benzene 

1,1,2,2-Tetrachloroathane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylena 

o " p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

n9/9 

n9/9 
ng/9 

n9'/9' 

ns/s 
ns/s 
ng/9' 

ns/s 
ng/g 

ng/9 
ng/g 

ng/9 

n9/9 
ng/g 

ns/s 
ng/9' 

ng/g 

n9/9 
ng/g 

ng/g 

ns/s 
ng/9' 
ng/g 

nq/g 

ng/g 

ns/s 
ns/s 
ns/s 
n9/9 

ns/s 
ns/s 
ng/9 

ns/s 
ng/g 

Detection 

Limit 

2. 5 

9. 9 

2 0. 0 

2. 5 

9. 9 

9.9 

2 5. 0 

2. 5 

9. 9 

2. 5 

4. 9 

4 • 9 

2. 5 

2. 5 

2. 5 

2. 5 

4.9 
4. 9 

12. 3 

2. 5 

9. 9 

2. 5 

4. 9 

4. 9 

2. 5 

2. 5 

2. 5 

2. 5 

2. 5 

9. 9 

4. 9 

9. 9 

4. 9 

4 • 9 

Results calculated on a dry weight basis. 

(1) = May be due lab contamination. 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 07/16/91 

REPORT DATE: 08/12/91 

APPROVED BY: JCH J~,(t 

SB-4,8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

46.0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

53679 

SB-4,7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4 2. 9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

53678 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff 

Benzene 

Bromoform 

Bromo methane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 
Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Diehlorobenzene 

1,4-Diehlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride(!) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetraehloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o &. p-Xylene 

Analytical No. 

X ~ Analyzed but not detected. 

Units 

ngjg 

nq;q 
ngjg 

nq;q 
ngjg 

ng/9 
ngjg 

ngjg 

ngjg 

ng;g 

n9/9 
nq;q 

ngjg 

ngjg 

ngjg 

nq/q 
nqjg 

ngjg 

ngjg 

ng;g 

ngjg 

ngjg 

nqjq 

nq;q 

nq;q 
nqjq 

ngjg 

nq;q 
nq;q 

nq/q 
ngjg 

nqjg 

nq;q 
ngjg 

Detection 

Limit 

2. 9 

12. 0 

2 3. 0 

2. 9 

12. 0 

12.0 

2 9. 0 

2. 9 

12. 0 

2. 9 

5. 8 

5. 8 

2. 9 

2. 9 

2. 9 

2.9 

5. 8 

5. 8 

14. 5 

2. 9 

12. 0 

2. 9 

5. 8 

5. 8 

2. 9 

2. 9 

2. 9 

2. 9 

2. 9 

12. 0 

5. 8 

12. 0 

5. 8 

5. 8 

Results calculated on a dry weight basis. 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/16/91 

REPORT DATE: 08/12/91 

APPROVED BY: JCH :t'"£..U.. 

SB-4,15 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4 3 • 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

53681 

SB-4,10 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4 9. 2 

X 

X 

X 

X 

X 

5.8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

53680 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

J::nviroscan Inc.. 303 West rvtilitarv Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 

\ 



RREM, Inc, 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff 

s 
; ': ~-~~_::--, ... ~ ..... 

&l~ 
.. -.. i 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/16/91 

REPORT DATE: 08/12/91 

APPROVED BY: DJB~ 

Total Petroleum Hydrocarbon (TPH) Analysis 

SB-4,7 

SB-4,8 

SB-4,10 

SB-4,15 

Detection Limit 

Units 

TPH Gasoline 

X 

X 

X 

X 

6. 5 

pq/g 

X • Analyzed but not detected. 

Results calculated on a dry weight basis. 

TPH Diesel 

X 

X 

X 

X 

6. 5 

pg/g 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Wisconsin Lab Certification No. 737053130 

Analytical 

No. 

53678 

53679 

53680 

53681 

--~ 



Phone:(z/8 l 7fZ- 3'if5' 
P.O.# I Project #:__,?{,.L(L!.!i_-£,7"'n-.,.,----------
Ouote I Reference #: ---'-~'--uf/_,_1.'-/--_91-----------
Note: Terms and conditions printed on back apply. 

Saml!le Ty(le Saml!le Handling 

(Check all that apply) 0 Nonhazardous )ill Refrigerate 
0 Groundwater 0 Flammable 0 Work in Hood 
0 Wastewater 0 Skin Irritant 0 Wear Gloves 

~Soil 0 Highly Toxic 
Solid Waste 0 Other (specify) 

OOil 
0 Other 

' ~ .. } '' .. No. of 

LAB USE ONLY DATE TIME Containers SAMPLEID 
COMP GRAB 

··16053678'· 
. .'- .. ·~ 17111111 ltJ:52. 'X ~/? -4- . ItT tVEB>rdl 
16053679 ,-j· ~Ill hi /OT1 X 515-+ -JIB rrlcrz<:;~ 
16053680 ~\j ~lit Jtr/ ;/),')£ X. 58~1-. -liP ili\ RR 
·~ - v ~ltilfl 16,'02 X 58-4-. #5' b.Ja,srtlf 

-. -·.:;;\s ·!·~ :·ur- . 

. :. : :;:. - . . ;,,,:·:· . ' 

_. -· .. ·.;~) 

tf,fE:f.1 .. . 
CHAIN OF CUSTODY RECORD· 

SAMPLERS; (Signature 

RECEIVED BY: (Signature) 

DATE/TIME RECEIVED BY: (Signature) 

Turnaround Time 

~Normal 
0 Rush 
Date Needed ___ _ 

(Preapp1oved by Lab) 

ANAL~TICAL REQUESTS 
(use ~arate sheet if necessary) 

t.) ~ r·~ 
~ ~ ~~ 
~ ~ \/, .fj 
\) rV 

~~ ~ 

/ttl~ ~ 
~ REMARKS 

'}.. 

{ 

t 
)( 

'I j( / 

;< x / 

X- X I 

X. 'I / 

' ; 
.. 

tCr.,;,mr ) ...... ' 
Del v. Hand m 
Ship. Cone OK? • ·ct:;:)N ·. NIA -· o 

Rec'd Refrig.? · • •<:\C)N·' NIA ,xo 

~:~~~~:;;~~ing?: ~~ ~~~-- -
Comments:· 

RFUNOUISHED BY: (Signature) DATE/TIME RECEIVED FOR LABORATORY DATEff\ME 
I ov. IC'i""""'t'•ra\ 



Reference Code 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

SAMPLE RECEIPT REPORT 

CLIENT : ___;;:.f"-.!Ro....;[...I.!".....J1'-----~ 
Anal ~~o :!)?:,fa 7C£ to 53 to 'iJ I 

Exolanation 

Sample(s) received at J().tJ "C which is above the EPA 
protocol of 4~. 

Samples received without appropriate paperwork. 
Expla1n 

VOC v1al<sl received with'headspace contrary to EPA 
protoc o 1 . Exp 1 a in ____________________ _ 

Samole<sl received in bottles not furnished by 
Enviroscan Preservation method, if used, are 
unkn•,:,wn. 

Samole(s) not properly preserved per EPA protocol for 

the follow 1 ng: ------------------------

Sample<sl not field filtered. 
receipt. 

Lab filtered upon 

Sample<sl received beyond EPA holding time for: ___ __ 

Sample date/time not supplied by client. 
holding time unknown 

Actual 

Insufficient sample size to complete analysis or 
obtain required detection limit. 

Other: ________________________________________________ ___ 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 
7 n 



August 13, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Re: 9114 

Please find enclosed the analytical results for the samples 
received July 19, 1991. 

All analyses were done in accordance with EPA Methods (EPA-
600/4-79-020, March, 1983 or SW-846, Third Edition). The Total 
Petroleum Hydrocarbon (TPH) analysis was completed using the 
California Method with a capillary GC/FID. All results on 
soil/solid samples have been calculated on a dry weight basis. 

The chain of custody document is enclosed. 

If you have any questions about the results, please call. Thank 
you for using Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Dominic J. Bush 
Analytical Chemist 

303 West Military Road Rothschild, Wl54474 (715) 359-7226 



RREM, Inc. CUST NUMBER: 9114 
408 Board of Trade Building 

Duluth, MN SS802 

Attn: Colin Reichhoff/George Hudak 

Sample i 

(Webster) 

M3 

0 
U6 
U7 
us 

Detection Limit 

Lead 

2.66 

2. 31 

3. 9 0 

3. 52 

2.34 

1.8 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

Total Solids 

8 9. 2 

8 s. 2 

8 5. 2 

8 6. 0 

8 4. 3 

Units #g/g % 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

J:,..,,.;rn"r"'n Tnr 'mi West Militarv Rd .. Rothschild, WI 54474 1/800!338-SCA.N Wisconsin Lab Certification No. 737053130 

Client 

07/19/91 

08/09/91 

BMS """',5 
" 

Analytical 

No. 

54044 

54045 

54046 

54047 

54048 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1 1 4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis~1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o & p-Xylene 

Analytical No.: 

NA = Not Analyzed. 

X = Analyzed but not detected. 

Units 

ng;g 

nq;q 
ngjg 

ng/g 

nq/q 

ngjg 

nq/q 
ngjg 

ng/g 

nqjq 

ngjg 

ng/g 
ngjg 

ng/g 

nq/q 

ng/q 

ngjg 

ngjg 

nq/q 

nq/q 

nq/q 
ngjg 

ng/g 

ng;g 

ngjg 

nq/q 
ngjg 

nq/q 

nq/q 
ngjg 

nq/q 

nq/q 

ng/g 

ngjg 

Detection 

Limit 

2 0 0 

7 0 9 

16. 0 

2.0 

7 0 9 

7.9 

2 0. 0 

2 0 0 

7 0 9 

2 0 0 

3 0 9 

3 0 9 

2 0 0 

2 0 0 

2.0 

2.0 

3 0 9 

3 0 9 

9 0 9 

2 0 0 

7 0 9 

2 0 0 

3 0 9 

3 0 9 

2.0 

2 0 0 

2 0 0 

2 0 0 

2 0 0 

7 0 9 

3 0 9 

7 0 9 

3 0 9 

3 0 9 

Results calculated on a dry weight basis. 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/19/91 

REPORT DATE: 08/12/91 

APPROVED BY: JCH ~~" 

! 3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54044 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54045 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc .. 303 West Militarv Rd., Rothschild, W154474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 

·; 
J 



RREM, Inc. 

408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-oichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dich1oroethy1ene 

1,2-cichloroethylene 

Methylene Chloride(!) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropane 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromathane 

Dichlorodifluoromethane 

m-Xylene 

o ' p-Xylena 

Analytical No.: 

X $ Analyzed but not detected. 

Units 

ng/g 

ng/g 

nq/q 

nq/q 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

nq/q 

ng/g 

nq/q 

ng/g 

nq/q 

nqfq 

nq/q 

ng/g 
ng/g 

nq/q 

nq/q 

ng/g 

09'/9' 

09'/9' 

ng/g 

ng/g 

ng/g 

nq/q 

ng/g 

Detection 

Limit 

2. 5 

10. 0 

2 0 0 0 

2.5 

10. 0 

10. 0 

2 5. 0 

2. 5 

10.0 

2. 5 

4. 9 

4. 9 

2 • 5 

2. 5 

2. 5 

2. 5 

4. 9 

4. 9 

12. 4 

2. 5 

10. 0 

2. 5 

4. 9 

4.9 

2. 5 

2. 5 

2. 5 

2. 5 

2. 5 

10. 0 

4. 9 

10. 0 

4. 9 

4. 9 

Results calculated on a dry weight basis. 

(1) • May be due to lab contamination. 

.i 

.. :: .. : ..... -· 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/19/91 

REPORT DATE: 08/12/91 

APPROVED BY: JCH 4.u\, 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 2. 4 

X 

X 

X 

X 

K 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54048 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

13. 7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54046 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroathylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dich1oroethylene 

1,2-Dichloroethylene 

Methylene Chloride(!) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylane 

o & p-Xylene 

Analytical No. 

X = Analyzed but not detected. 

Units 

ngjg 

ng;g 
ng;g 
ng;g 

ngjg 

ng;g 
ng;g 

ngjg 

ng;g 

ngjg 

ngjg 

ng;g 

ngfg 
ngjg 

ng;g 
ng;g 

ng;g 
ng;g 

ngjg 

ngjg 

ngjg 

ngjg 

ng;g 

ng;g 

ng;g 
ng;g 
ngjg 

ng;g 
ng;g 
ngjg 

ng;g 
ngjg 

ngfg 
ng;g 

Detection 

Limit 

4. 9 

19. 0 

3 9. 0 

4 • 9 

19. 0 

19. 0 

4 8. 0 

4. 9 

19. 0 

4. 9 

9. 6 

9. 6 

4 • 9 

4. 9 

4. 9 

4. 9 

9. 6 

9. 6 

2 4 • 1 

4. 9 

19. 0 

4. 9 

9. 6 

9. 6 

4. 9 

4. 9 

4. 9 

4. 9 

4. 9 

19. 0 

9. 6 

19. 0 

9. 6 

9. 6 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/19/91 

REPORT DATE: 08/12/91 

APPROVED BY: JCH ;:sc_~ 

#17 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

35.7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54047 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 07/19/91 

REPORT DATE: 08/13/91 

APPROVED BY: DJB o::s-e, 

Total Petroleum Hydrocarbon (TPH) Analysis 

0 
!9 
!16 
!17 
!18 

Detection Limit 

units 

TPH Gasoline 

X 

X 

X 

X 

X 

X = Analyzed but not detected. 

Results calculated on a dry weight basis. 

TPH Diesel 

X 

X 

X 

X 

X 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

t;..,.,,..: .. ...,"'""" In,-. 'Vl~ W<><:t Milit"'rv Rd __ Rothschild. W154474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 

Analytical 

No. 

54044 

54045 

54046 

54047 
54048 



: ,,; 

303 W. MILITARY RD. 
CLIENT INFORMATION 

Name: Cv U Jl Rt= /c !fHM-F I &EtJif'?£ ,du_M/( 
Company: RRG.H ttY 
Address: 1/(B /JoAP..!L oF" I R"0l>£ ButLj)!N6 

JLYI... !!TI-l !W 5"..5{5.02 
Phone: ( 2 !J:3 ) 72{ -3Cil::l 

Turnaround Time 

I)(! Normal 

D Rush 

Date Needed---
(Preapproved by Lab) P.O.# I Project #: __ CJ..u!J..!..J.i__--=:-----------

Ouote I Reference #: --Lt.".l.l..L.L---'------------
Note: Terms and conditions printed on back apply. ANALYTICAL REQUESTS 

(use separate sheet if necessary) 

Sample Type Sample Handling 

(Check all that apply) 0 Nonhazardous ~ Refrigerate 
0 Groundwater 0 Flammable 0 Work in Hood 
0 Wastewater 0 Skin Irritant 0 Wear Gloves ~- "\) 
l)i\ Soil 0 Highly Toxic tJ ~· V · J g ~~lid Waste 0 Other (specify)____ ~ 0 ~~ t . ~ ~ '\'I 

___ o_o_t_he_r=======:----.---.--~.---------4~ ~ 
No. of -~ '\ 

LAB USE ONLY J DATE TIME !containers SAMPLE 10 zu 
COMP GRAB REMARKS 

)( 1- X 

x .sr<-7."11/h IA'£J?>s7H? X. Y Y 
19054047 (/ ifinhl 3.'65" 

19054048U ?/!7fiJ 3!3o 
' ' 

--~r··- -· 

. ·-·:;.:·J' .,, '."1 

.. _·.· 

CHAIN OF CUSTODY RECORD. Ship.' Cont. OK? · . N ' NIA ' • 
Rec'd Refrig.?· ::? · · ··N ·'NIA-:3"(, 

SAMPLERS: (Signature) 

RELINQUISHED BY: (Signature) DATE/TIME 
I 

Seals OK? · • ·, ' .: N :' NIAf · ' 
Samples leaking? Y q2 NIA 
Comments: : '"·'' · .. , . ,_ .. ,.,,,'" 

RECEIVED BY: (Signature) 

RECEIVED BY: (Signature) 

RECEIVED FOR LABORATORY ,~ATE/TIME 
BY: (~lgnatureJ_, t 1 

OJ Ji· .1. ... 



August 22, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Re: Project No. 9114 

Please find enclosed the analytical results for the samples. 
received August 8, 1991. 

The VOC analyses were completed using a modified EPA Method 8021. 
All results on soil/solid samples have been calculated on a dry 
weight basis. 

The chain of custody document is enclosed. If you have any 
questions about the results, please call. Tha.nk you for using 
Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Jay c. Hunger 
Analytical Chemist 

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

An Affiliate of the Black Clawson Co. 



:303 W. Military Rd., Rothschild, WI 54474 
l/800 338-SCAN Wisconsin Lab Certification No. 737053130 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetr~chloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o &. p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/g 

ng/g 

Detection 

Limit 

2. 3 

9 • 2 

18. 0 

2 • 3 

9. 2 

9. 2 

2 3. 0 

2. 3 

9. 2 

2. 3 

4. 5 

4. 5 

2 • 3 

2. 3 

2. 3 

2. 3 

4. 5 

4. 5 

11. 0 

2. 3 

9. 2 

2. 3 

4. 5 

4. 5 

2. 3 

2. 3 

2. 3 

2. 3 

2. 3 

9. 2 

4. 5 

9. 2 

4. 5 

4. 5 

Results calculated on a dry weight basis. 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 08/08/91 

REPORT DATE: 08/22/91 

APPROVED BY: J'CH ";ft~ 

SB-16,#1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55042 

SB-16,#9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55043 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 



ENVIR8SCAN 
:303 W. Military Rd., Rothschild, WI 54474 
l/800 338-SCAN Wisconsin Lab Certification No. 737053130 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-0ichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o & p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

ng/g 

ng/g 

n9/9 
ng/g 

n9/9 
ng/g 

nqjq 

ng/g 
nqjq 

ng/g 

ng/g 

n9/9 
ng/g 

ng/g 

ngjg 

ng/g 

ngjg 

ng/g 

ng/g 

nqjq 

ngjg 

n9/9 
ng/g 

n9/9 
ng/g 

n9/9 

n9/9 

n9/9 
ng/g 

n9/9 
ng/g 

ngjg 

n9/9 

n9/9 

Detection 

Limit 

2. 5 

9. 7 

19.0 

2 • 5 

9. 7 

9 "7 

2 4. 0 

2.5 

9 "7 

2. 5 

4 " 8 

4. 8 

2. 5 

2 "5 

2.5 

2. 5 

4 "8 

4 " 8 

12. 0 

2. 5 

9. 7 

2. 5 

4 • 8 

4. 8 

2.5 

2.5 

2. 5 

2" 5 

2. 5 

9,. 7 

4 "8 

9" 7 

4. 8 

4. 8 

Results calculated on a dry weight basis. 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 08/08/91 

REPORT DATE: 08/22/91 

APPROVED BY: JCH::f~\-\-

SB-17,tt1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55045 

SB-16,#13 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55044 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 



ENVIRfaSCAN 
:303 W. Military Rd., Rothschild, WI 54474 
l/800 338-SCAN Wisconsin Lab Certification No. 737053130 

RREM, Inc. 

408 Board of Trade 

Duluth, MN 55802 

Building 

Attn: Colin Reichhoff;George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-oichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Oichlorodifluoromethane 

m-Xylene 

o &. p-Xylene 

Analytical No. 

X = Analyzed but not detected. 

Units 

ng/g 

ng/9 
ng/g 

ng/g 

ng/g 
ngjg 

ng/g 

ng/g 

ng/g 

ng/9 
ng/g 

ng/g 

n9/9 
ng/9' 
ngjg 

n9/9 
ng/g 

ng/9' 

ng/9 

ng/g 

ng/g 

ng;g 

ng/g 

n9/9 

n9/9 

n9/9 

n9/9 

n9/9 

n9/9 

n9/9 

n9/9 
ng/g 

ng/9 

n9/9 

Detection 

Limit 

2.0 

8-2 

16.0 

2. 0 

8. 2 

8 • 2 

2 0. 0 

2. 0 

8 • 2 

2. 0 

4. 1 

4. 1 

2. 0 

2. 0 

2. 0 

2. 0 

4 • 1 

4 • 1 

10. 0 

2. 0 

8 • 2 

2.0 

4. 1 

4. 1 

2. 0 

2. 0 

2.0 

2.0 

2.0 

8. 2 

4 • 1 

8- 2 

4.1 

4.1 

Results calculated on a dry weight basis. 

CUST NUMBER: 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED 

SB-18,#'2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55048 

BY: 

9114 

Client 

08/08/91 

08/22/91 

J CH-;I"C\1-

SB-17,#9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55046 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 



ANALYTICAL REPORT 
:303 W. Military Rd., Rothschild, WI 54474 
l/800 338-SCAN Wisconsin Lab Certification No. 737053130 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 
Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dich!oroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o &. p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

ng/g 

ng/g 

ng/g 

ng/g 

nqjq 

n9/9 
ng/g 

ng/g 

ng/g 

ng/9' 

ng/g 
ngjg 

ng/g 

ng/g 

ng/g 

n9/9 

n9/9 
ng/g 

ng/g 

n9/9 
ng;g 

ng/g 

ng/g 

ng/g 

ngjg 

ng/g 

ng/g 

n9/9 
ng/g 

ng/g 

ng/g 

ng/g 

n9/9 

n9/9 

Detection 

Limit 

2.2 

8. 8 

18. 0 

2. 2 

8. 8 

8. 8 

22.0 

2. 2 

8. 8 

2 '2 

4. 3 

4. 3 

2. 2 

2 '2 

2. 2 

2. 2 

4. 3 

4. 3 

11. 0 

2. 2 

8. 8 

2' 2 

4. 3 

4. 3 

2. 2 

2. 2 

2. 2 

2 '2 

2. 2 

a,. a 
4. 3 

8. 8 

4. 3 

4. 3 

Results calculated on a dry weight basis. 

CUST NUMBER: 9114 
SAMPLED BY: Client 

DATE REC'D: 08/08/91 

REPORT DATE: 08/22/91 

APPROVED BY: JCHTI!.~ 

SB-17,1+14 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55047 

SB-18,1t7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

9. 3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55049 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 



:303 W. Military Rd., Rothschild, WI 54474 
11800 338-SCAN Wisconsin Lab Certification No. 737053130 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o &: p-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

n9/9 
ng;g 

09/9 

n9/9 

ngjg 

ngjg 

ngjg 

ngjg 

09/9 
ngjg 

ngjg 

ng;g 
ng;g 
ng;g 
ngjg 

ng;g 
ngjg 

ngjg 

ng;g 
ngjg 

ngjg 

ng;g 
ngjg 

ng/g 

ng;g 
ng;g 
ng;g 
ngjg 

ng/g 

ng;g 
ng/g 
ngjg 

ng;g 
ng;g 

( 

ANALYTICAL REPORT 

Detection 

Limit 

2. 0 

7. 8 

16. 0 

2. 0 

7. 8 

7. 8 

19. 0 

2. 0 

7. 8 

2. 0 

3. 9 

3 • 9 

2.0 

2. 0 

2. 0 

2. 0 

3. 9 

3. 9 

9. 8 

2. 0 

7. 8 

2. 0 

3 • 9 

3. 9 

2. 0 

2. 0 

2. 0 

2. 0 

2.0 

7. 8 

3 • 9 

7. 8 

3. 9 

3. 9 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 08/08/91 

REPORT DATE: 08/22/91 

APPROVED BY: JCH~<!..Y, 

SB-19,tt7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55051 

SB-19,tt3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

55050 

Results calculated on a dry weight basis. 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 



~· 

... , 
303 W. MILITARY RD. 

CLIENT INFORMATION 

Name: Cm .. uJ /?f'tCHHoFF I &Eoe6f. t!uoAI< 
Company: {< Rf 4 1/.J I... 
Address: 40!? bDA r2D Of TJ2,AOEZ Bl D<a. 

DULUTH Ht.J fL-::, SOL. 
Phone:(21P, l 7]."2.- 3Cf~5 
P.O.# I Project #:_Cf.L_-L;f.JL/-!:fc-,;,-.,..--------------
Quote 1 Reference #: _..~.OLL.IIui'..L...:::.....:...L ____________ _ 
Note: Terms and conditions printed on back apply. 

Sample Type 

(Check all that apply) 
0 Groundwater 
0 Wastewater 
ll!!.Soil 
0 Solid Waste 
OOil 
0 Other ____ _ 

Sample Handling 

(&1 Nonhazardous 
0 Flammable 
0 Skin Irritant 
0 Highly Toxic 

(!(( Refrigerate 
0 Work in Hood 
0 Wear Gloves 

0 Other (specify) ____ _ 

SAMPLEID 

RE E.D.n: ifflgnature) o/,'TEITIME RECEIVED BY: (Signature) 

'tJ11()pJ'L- B/&h I q~ ?0 

ED BY: (Signature) DATE/TIME RECEIVED BY: (Signature) 

Turnaround Time 

l&i Normal 
0 Rush 
Date Needed ____ _ 

(Preapproved by Lab) 

ANALYTICAL REQUESTS 

RELINQUISHED BY: (Signature) DATE/TIME 
I 

RECEIVED FOR LABORATORY 
17 

DATE/TIME 
BY;,(Signat~re) .r/ ,._., 1 10-rt.. ',,. f ,., . 



Reference Code 

. -, 
~-

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1 0. 

SAMPLE RECEIPT REPORT 

CL I E i\1 T ; _ _,_fZ-'--'/C=-(_;1(-'--"--1 -'-;:z;;;u-'-=-----
/::5-

A l N "-:::.-a J J. na o. ::::> Y< 

Explanation 

SampleCs) received 
protocol of 4 "c 

to 

·-··,
-·. '-'./~·-

tM~1 .. .._-,,·,~-,"1 
.·. ·-1 

; 

Samoles rece1ved without appropriate paperwork . 
Exola1n 

EPA 

VOC v1al<sl received Wlth'headspace contrary to EPA 
protocol Exp 1 a in ____________________ _ 

Samole<sl received in bottles not furni.shed by 
Enviroscan. Preservation method, if used, are 
unknown 

Samole(s) not properly preserved per EPA protocol for 

the follow 1 ng: ------------------------

Samole(sl not field filtered. Lab filtered upon 
rece1pt 

Sample<sl received beyond EPA holding time for: _____ _ 

Samole date/time not supplied by client. Actual 
holding time unknown 

Insufficient sample size to complete analysis or 
obtain required detection limit. 

Other: ____________________________________________________ _ 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 



August 27, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Re: Project No. i9114 

Please find enclosed the analytical results for the samples 
received July 25, 1991. 

All analyses were done in accordance with EPA Methods (EPA-
600/4-79-020, March, 1983 or SW-846, Third Edition). 

The VOC analyses were completed using a modified EPA Method 8021. 
The Total Petroleum Hydrocarbons (TPH) analysis was completed using 
the California Method with a capillary GC/FID. 

All results on soil/solid samples have been calculated on a dry 
weight basis. 

The chain of custody document is enclosed. If you have any 
questions about the results, please call. Thank you for using 
Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Jay C. Hunger 
Analytical Chemist 

303 West Military Road Rothschild, WI 54474 (715) 359-i226 

An Affiliate of the Black Clawson Co. 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m-Xylene 

o & p-Xylene 

Analytical No. 

X = Analyzed but not detected. 

Units 

nq/q 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 
ng/q 

ng/g 

ng/g 
nqjq 

ng/g 
ng/g 

ng/q 

ng/g 

ng/g 
ng;g 

ng/q 

ng/g 

ng/g 
nqjq 

ng/g 

ng/g 

nq/g 

ng;g 

ng/g 

nq/g 

ng/g 

ng/g 

ng/g 
nqjq 

ng/g 

ng/g 

Detection 

Limit 

1.9 

7.9 

16. 0 

1.9 

7.9 

7. 9 

2 0 • 0 

1 • 9 

7. 9 

1 . 9 

3 • 9 

3 • 9 

1.9 

1.9 

1. 9 

1.9 

3. 9 

3 • 9 

9. 8 

1. 9 

7.9 

1.9 

3.9 

3. 9 

1.9 

1.9 

1. 9 

1.9 

1. 9 

7. 9 

3 • 9 

7. 9 

3.9 

3. 9 

Results calculated on a dry weight basis. 

( 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 07/25/91 

REPORT DATE: 08/27/91 

APPROVED BY: JCH~~~ 

SB-9 ft-3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54352 

SB-9 #11 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

5 43 53 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhof!/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride(!) 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorof1uoromethane 

Dichlorodifluoromethane 

m-Xylene 

o & P-Xylene 

Analytical No. 

X = Analyzed but not detected. 

Units 

nqjq 

ng/g 

ngjg 

ng/g 

ngjq 

ng/q 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/g 

ng/q 

nq/q 

ng/g 

ng/g 

ng/g 

nq/q 

h9/9 

ng/g 

ng/g 

ng/g 

ngjg 

ngjg 

ngjg 

ngjg 

ngjg 

ngjg 

ngjg 

ng/g 

ngjg 

ng/g 

ng/g 

ng/g 

Detection 

Limit 

2. 3 

9. 2 

18. 0 

2. 3 

9. 2 

9. 2 

2 3. 0 

2. 3 

9. 2 

2. 3 

4. 5 

4. 5 

2. 3 

2. 3 

2. 3 

2. 3 

4. 5 

4 • 5 

11. 0 

2. 3 

9. 2 

2. 3 

4. 5 

4. 5 

2. 3 

2 • 3 

2. 3 

2. 3 

2. 3 

9 .• 2 

4. 5 

9. 2 

4. 5 

4. 5 

Results calculated on a dry weight basis. 

.( 

' 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'O: 

Client 

07/25/91 

REPORT DATE: 08/27/91 

APPROVED BY: JCH\Jt:U 

SB-9 #16 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1 4 • 6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54354 

SB-9 #18 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

54355 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin ReichhoffjGeorge Hudak 

Customer 
Number Lead 

---------- ------------
SB-9 #3 X 
SB-9 U1 4.62 
SB-9 U6 X 
SB-9 U8 1. 82 

Units pg/g 

X = Analyzed but not detected. 

Detection 
Limit 

---------
1.7 
1.8 
1.8 
1.8 

pg/g 

Results calculated on a dry weight basis. 

Jl analyses conducted in accordance with Enviroscan Quality Assurance Program. 

( 

CUST NUMBER: 
SAMPLED BY: 
DATE REC'D: 
REPORT DATE: 
APPROVED BY: 

9114 
Client 
07/25/91 
08/23/91 
BMS f; "'S 

Analytical 
Number 

---------
54352 
54353 
54354 
54355 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800133&-SCAN Wisconsin Lab Certification No. 737053130 



ALYTICAL REPORT 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

07/25/91 

REPORT DATE: 08/28/91 

APPROVED BY: CKC ~~ 

Total Petroleum Hydrocarbon (TPH) Analysis 

SB-9 !3 

SB-9 Jtll 

SB-9 !16 

SB-9 ilB 

Detection Limit 

Units 

TPH Gasoline 

X 

X 

X 

X 

6. 1 

X = Analyzed but not detected. 

Results calculated on a dry weight basis. 

TPH Diesel 

X 

X 

X 

X 

6. 1 

pg/g 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 

Analytical 

54352 

54353 

54354 

54355 



Reference Code 

·~ . . 

3. 

4. 

s 

6. 

7. 

8. 

9. 

10 

SAMPLE RECEIPT REPORT 

C L IE NT : __,tf.~/C_[.:...._/11_;___,.1__,]A=.~...,L'....:....· ----

3- :> '/3 5"~ to Anal No 

Explanation 

Samole<.s.l rece1ved at /'7-/ •c which is above the EPA 
protocol of 4 •c ;"'-~ I'" ~;ole! ( 

Samoles rece1ved w1thout appropr1ate paperwork . 
Exola1n 

VOC v1al<sl received w1th'headspace contrary to EPA 
protoc o 1 Exp 1 a 1 n ____________________ _ 

Samolels) received in bottles not furni~hed by 
Env1roscan. Preservation method, if used, are 
unknown 

SamcleCsl not properly preserved per EPA protocol for 

the follow 1 ng: -------------------------

Samole(sl not field filtered. 
rece1pt 

Lab filtered upon 

Sample(sl received beyond EPA holding t1me for: ___ _ 

Samole date/time not supplied by client. 
holding t1me unknown 

Actual 

Insuff1cient sample size to complete analysis or 
obtain reou1red detection limit. 

Other: ___________________________ _ 

\]] analyses conducted in accordance with Enviroscan Quality Assurance Program . 

.., • TLL'----1...:1.-l tw ~:oAA'7A 1/RfYl/~~~rAN Wiscnnsin Lab Certification No. 737053130 



-

., 

303 W. MILITARY RD. ROTHSCHILD, WI 54474 1-800-338-8CAN 

CLIENT INFORMATION 

Name: CautJ Rc:)LHltLF'F / G""oRb~ +ft>pp.,(L 
Company: RRF .M lNl 
Address: 40[ P>DARD ~£ I !S.AlLf Bilii.D1t-ILJ 

D VLU T/1 }IIIJ f>SeJOt-
Phone: ( V6 l "7 2-1.- '51 IS 
P.O. It I Project lt:_____c#=-cq:L..!.!-;1-,e+___, _____________ _ 
Quote I Reference #: ---"'0'-LI.t..IILLI_-_q/__ ___________ _ 
Note: Terms and conditions printed on back apply. 

Saml!le Tli!B Saml!le Handling 

(Check all that apply) 0 Nonhazardous ~ Refrigerate 
0 Groundwater 0 Flammable 0 Work in Hood 
0 Wastewater 0 Skin Irritant 0 Wear Gloves 
Ill) Soil 0 Highly Toxic 
0 Solid Waste 0 Other (specify) 
OOil 
0 Other 

.-._e... :;;_;i) ,, ::' ' 
. No. of 

LAB USE ONLY DATE TIME Containers 
SAMPLE ID 

COMP GRAB 

.o~054J~Zj 7/LzlttJ I: 'i'Z X 51?-9 -jJ: 3 J. \!-~) I tJZ 
'-03054353,; •fgfqt ,O:JB!. X t:;J1-q k I I "-'r:-1¥.. 11d2. .. : ' . , ], 

7/z?h) 3:.')0,.. ~ sl1-t1 ~ ;;;, LiJt:Js<'ld!-03054354'/, 

I ;43SS j 7hohl ~:2o,,,n X 5£3 · 9 iF' IB U:r:-tz,s-(£!? 

., .. , ... ,. ' . '' .. , . : .. 
'", .};,._) ·:::n ,\.;.;,·.~..·.' 

._::?' -

Turnaround Time 

0 Normal 

D Rush 
Date Needed ____ _ 

(Preapproved by Lab) 

ANALYTICAL REQUESTS 
(use separate sheet if necessary) 

Q 
~ J,w ,; 

~\) ~ ;::.-
I \{)' ~\ 

(;_] "'~-' 
z; ' f.-~ 0.. 0\J Q 

REMARKS 

X )( )( 

X f x 
x )( X 
X 'f )( 

/(f[/y;) 
Del'v: Hand &mm · )' 

'·---

' ;" 

CHAINOFCUSTODYRECORD 
SAMPLER : (Signature) 

DATE/TIME RECEIVED BY: (Signature) 

7/z 
RECEIVED BY: (Signature) 

DATE/TIME 

I 
RECEIVED FOR LABORATORY .,y:DATEITIME 

B~ign~tu~. , . , TJ.SbJ • 
RELINQUISHED BY: (Signature) 



Appendix F 

Enviro§can Groundwater Chemistry Results 
and Chain-of-Cu§tody Documents 



October 9, 1991 

RREM, Inc. 
408 Board of Trade Building 
Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Re: Project No. 9114 

Please find enclosed the analytical results for the samples 
received September 20, 1991. 

The voc analyses were completed using EPA Method 8010/8020. 

The chain of custody document is enclosed. If you have any 
questions about the results, please call. Thank you for using 
Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Jay c. Hunger 
Analytical Chemist 

303 West Military Road Rothschild. Wl 54474 (715) 359-7226 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomathane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzena 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

.ug/1 

.ug/1 

.ug/1 

pg/1 

pg/1 

pg/1 

.ug/1 

pg/1 

,ug/1 

pg/1 

pg/1 

.ug/1 

,ug/1 

,ug/1 

pg/1 

pg/1 

pg/1 

.ug/1 

pg/1 

.ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

.ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0.5 

2. 0 

2. 0 

5.0 

0. 5 

2. 0 

0.5 

1. 0 

1. 0 

0. 5 

0. 5 

0. 5 

0.5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1. 0 

1.0 

CUST NUMBER: 9114 

SAMPLED BY: Client 
DATE REC'D: 09/20/91 

REPORT DATE: 10/07/91 

APPROVED BY: JCHS"C-* 

91-1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57277 

91-2A 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57278 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

:=nviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/8001338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 
408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m '- p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 
pgj1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 
pg/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/l 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1.0 

1. 0 

0.5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1. 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 
SAMPLED BY: 

DATE REC'D: 
Client 

09/20/91 

REPORT DATE: 10/09/91 
APPROVED BY: JCH ::s"C.l\ 

91-2B 

0. 5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1.4 

X 

X 

X 

X 

X 

X 

X 

X 

0. 7 

X 

X 

X 

X 

112. 

X 

X 

X 

6. 1 

X 

X 

X 

X 

X 

57279 

91-3 

1. 6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8 3. 6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57280 

ill analyses conducted in accordance with Enviroscan Quality Assurance Program. 

...... ,,; .. ..._.,,..:on Tnr· :m~ West Militarv Rd., Rothschild, WI 54474 1f800f338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc, 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

x ~ Analyzed but not detected. 

Units 

,ug/1 

pg/1 

pg/1 

pg/1 

,ug/1 

pg/1 

pg/1 

pg/1 

,ug/1 

pg/1 

P9/1 
pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

P9/1 
,ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

,ug/1 

P9/1 
pg/1 

P9/1 
pg/1 

P9/1 
pg/1 

pg/1 

P9/1 

P9/1 

P9/1 
pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0.5 

2. 0 

2. 0 

5. 0 

0.5 

2.0 

0. 5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0 • 4 

1. 0 

2. 5 

0. 5 

2.0 

0.5 

1.0 

1. 0 

0.5 

0. 5 

0. 5 

0. 5 

0 • 2 

0. 2 

1. 0 

2. 0 

1. 0 

1. 0 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

09/20/91 

REPORT DATE: 10/07/91 
APPROVED BY: JCH•:rC.\-\ 

91-4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 • 9 

X 

X 

X 

X 

X 

X 

X 

X 

15. 3 

X 

X 

X 

0 • 2 

X 

X 

X 

X 

X 

57281 

91-SA-1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

8. 0 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57282 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc, 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 
pg/1 

pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

P9/1 
pg/1 

P9/1 
pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2 • 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1 • 0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0.2 

1. 0 

2. 0 

1. 0 

1.0 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 09j20j91 

REPORT DATE: 10/07/91 
APPROVED BY: JCH~~t\ 

91-5A-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7.7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57283 

91-58 

0. 3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57284 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, W154474 1/8001338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzena 

1,4-Dichlorob&nzana 

Bromodich1oromathana 

1,1-Dichloroethana 

1,2-Dich1oroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylena 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dich1oropropena 

trans-1,3-Dichloropropena 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethana 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromathane 

Dichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pq/1 

pg/1 
pg/1 

pq/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5.0 

0. 5 

2.0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1.0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1. 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 09/20/91 

REPORT DATE: 10/09/91 
APPROVED BY: JCH~C...\-1. 

91-6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

31. 8 

X 

X 

X 

0. 4 

X 

X 

X 

X 

X 

57285 

91-7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57286 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc, 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade 

Duluth, MN 55802 

Building 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 
Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-0ichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-0ichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Oichlorodifluoromethane 

m &. p-Xylene 

a-Xylene 

Analytical No,: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

J/9/ 1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

.pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2.5 

0. 5 

2. 0 

0.5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED 

91-8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 6 

X 

X 

X 

X 

X 

X 

X 

X 

57287 

BY: 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

9114 

Client 

09/20/91 

10/07/91 
J C H -;:s-c.\\o 

OW-l 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

13 . 8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57 2 88 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/8001338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chlor'oethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dich1orobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-Xylene 

Analytical No.: 

X ~ Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

1J9/l 

pg/1 

1J9/l 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2.0 

4.0 

0. 5 

2 • 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1.0 

2. 5 

0.5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0.5 

0. 2 

0. 2 

1. 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

09/20/91 

REPORT DATE: 10/07/91 

APPROVED BY: JCH~c!,.t\ 

OW-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

4. 3 

X 

X 

X 

X 

X 

X 

X 

X 

2.3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57289 

OW-3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57290 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

~nviroscan Inc., 303 West Militarv Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/Georqe Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 
Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m &. p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

JJ9'/1 

Jl9/l 

P9/1 
pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

.U9'/l 

pg/1 

pg/1 

P9/1 
pg/1 

.U9'/1 

P9/1 
pg/1 

pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

Detection 

Limit 

0 • 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2 • 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0.5 

0. 5 

0. 5 

0. 2 

0. 2 

1 • 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

9114 

Client 

09/20/91 

10/07/91 

APPROVED BY: JCH-:::5"1!.\\ 

OW-4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57291 

ow-5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3. 5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57292 

1 analyses conducted in accordance with Enviroscan Quality Assurance Program. 

~nviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 11800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin ReichhoffjGeorge Hudak 

Benzene 

Bromoform 

Bromomethana 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobanzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m &. p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

pg/1 

P9/1 
pg/1 

pg/1 

P9/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

.ug/1 

pg/1 

pg/1 

P9/1 

pg/1 

pg/1 

pg/1 

P9/1 

pg/1 

pg/1 

P9/1 

pg/1 

pg/1 

pg/1 

pg/1 

P9/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2 • 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1.0 

1. 0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

09/20/91 

REPORT DATE: 10/07/91 

APPROVED BY: JCH :!'C.~ 

OW-6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1.3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57293 

OW-7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1.3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57294 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-!, 3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m &. p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pgj1 

119/1 

119/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pgj1 

pgj1 

119/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pgj1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pgj1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2 • 0 

4. 0 

0. 5 

2. 0 

2 • 0 

5. 0 

0. 5 

2 • 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1.0 

1. 0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

Client 

09/20/91 

REPORT DATE: 10/07/91 

APPROVED BY: JCH"'3~\{ 

ow-a 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

13. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57295 

OW-9-1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57296 

\II analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/33&-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 
408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trich1oroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X Analyzed but not detected. 

Units 

pg/1 

pg/1 

,ug/1 

,ug/1 

pg/1 

,uq/1 

pg/1 

pg/1 

,ug/1 

,ug/1 

pg/1 

pg/1 

pg/1 

,ug/1 

pq/1 

pg/1 

pg/1 

,ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

,ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2.0 

4. 0 

0. 5 

2.0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1 . 0 

o·. s 
0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0.5 

1.0 

1.0 

0. 5 

0.5 

0.5 

0. 5 

0. 2 

0. 2 

1. 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'O: 
Client 

09/20/91 

REPORT DATE: 10/07/91 
APPROVED BY: JCH~C~ 

ow-9-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57297 

vw-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2. 8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57298 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Emriroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: Colin Reichhoff/George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Ch1oroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzena 

1,4-Dich1orobenzane 

Bromodichloromethane 

1,1-Dichloroathane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropana 

cis-1,3-Dich1oropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Oichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pgj1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0.5 

0. 5 

0. 5 

0. 5 

0. 2 

0 • 2 

1. 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 09/20/91 

REPORT DATE: 10/07/91 

APPROVED BY: JCH~~ 

FB 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57299 

TRIP BLK-LW 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

57300 

U analyses conducted in accordance with Enviroscan Quality Assurance Program. 
1
r.nviroscan Inc., 303 West Military Rd., Rothschild, WI54474 11800/338-SCAN Wisconsin Lab Certification No. 737053130 



' 
\ ( 

QUEST FOR SERVICES ,. - " ~ .. ·.) 

, •. , .. _. ~--"'·· .U"·1- ••. :-J 
. i I .. ·:, 

.. J- · .. i ....... 

CLIENT INFORMATION 

Name: 6EDo2lai:." duo.c.JL I CoC-u<J !2~r41!/0FF 
Company: t?RE.JVi IA}v. 

. Address: 408 J2L>it(V OF TltAW i3UILPtN9 
Du L-<2 rH AdA! ,S:5&ot.. 

Sample Type 

(Check all that apply) 
12'( Groundwater 
D Wastewater 
D Soil 
D Solid Waste 
DOil 
DOther ___ _ 

--:r·· 
"• · LAIHJSE ONLY 

Sample Handling 

1:!!. Nonhazardous Qi. Refrigerate 
D Flammable D Work in Hood 
D Skin Irritant D Wear Gloves 
D Highly Toxic 
D Other (specify) ptu.P:; · ftL--

DATE 

No. of 
TIME Containers 

COMP GRAB 
SAMPLEID 

_. :3057277 ., ~h7)91 rz.:sh,.. 
_o39S7:l7s ~~ ~Jnfql 2:1l,ll1 

3 Cfl- I 
3 I11-2A 
3 Cfl- 2!3 

,. .. 
" /1/!7hJ /l.IJ5/lli 

3 1/-L/ 
3 qi-5.A-I 
3 1/-5/!-z. 
3 q/-58 
3 11-& 
3 '1!-7 

~OFCUSTODYRECORD 

SAMPLERS: (Signature) 

DATE/TIME RECEIVED BY: (Signature) 

'1 11111 f 2:'70 
DATE/TIME RECEIVED BY: (Signature) 

Turnaround Time 

X 

X 
X 

[8) Normal 

0 Rush 
Date Needed ___ _ 

(Preapproved by Lab) 

ANALYTICAL REQUESTS 
(use separate sheet if necessary) 

REMARKS 

. :····.: -· ~ 

RELINQUISHED BY: (Signature) DATE/TIME 

I 
RECEIVED FOR LABORATORY ··.::DATE/TIME .... , 
BY: Signature) 



.. ,-., 

., 
) 

303 W. MILITARY RD. ROTHSCHILD, WI 54474 1-80D-338.SCAN 

CLIENT INFORMATION 

Name: lit=DR.G,E t/uOAfL /CoLtiJ f<£tUIHoFF 

Company: ~R(ift_~G 
Address: z[~u ~J/..r ~r;: ?.Jl~~l: But 1..- P!lkz 

Phone:( Zlfi) 77..2.-39/:> 
P.O.# I Project#: WD-=# 111'/ 
Quote I Reference #: <2 II I I - '1 
Note: Terms and conditions printed on back apply. 

Sample Type 

(Check all that apply) 
!)!' Groundwater 
0 Wastewater 

Sample Handling 

a:j Nonhazardous ~ Refrigerate 
0 Flammable 0 Work in Hood 

0 Soil 
0 Solid Waste 
OOil 

0 Skin Irritant 0 Wear Gloves 
0 Highly Toxic 
0 Other (specify) tf Q&-~ 

0 Other ____ _ 

SAMPLEIO 

CHAIN OF CUSTODY RECORD 
. SAMPLERS: (Signature) 

RECEIVED BY: (Signature) 

RECEIVED BY: (Signature) 

Turnaround Time 

at Normal 

0 Rush 

Date Needed-----
(Preapproved by Lab) 

ANALYTICAL REQUESTS 

RELINQUISHED BY: (Signature) DATEITIME 
I 

'RECEIVED FOR LABORATORY ''''-':0ATE{TIME;!:o/' 
BY: (Signature) · · · · 9/.(' .··· ·.,.,., .• ·J.'"' 

~ J '" ... 



( 
__ _, I 

·REQUEST FOR SERVICES 
- ·-~·.-··; 

' ' :-- '\ 

\ 
I 
\ 

. ; ' . ... '•' 

303 W. MILITARY RD. ROTHSCHILD, WI 54474 1-800-338-SCAN 

CLIENT INFORMATION 

Sam111e T~j1& Samj1le Handling 

(Check all that apply) 1<1 Nonhazardous p!.L Refrigerate 
W Groundwater D Flammable D Work in Hood 
D Wastewater D Skin Irritant D Wear Gloves 
D Soil D Highly Toxic 
D Solid Waste D Other (specify) !Odh· fill!_ L 
DOil v 
D Other 

' . No. of 

''LAB USE ONLY DATE TIME ~ntainers SAMPLEID 
·. .. COMP GRAB 

_ )oJ05'7297. J 'f /1'1/rf! q:;Ji.., 3 otJ-"!-2-
-o305729Ef:'/ "f/t111J 12!3/p,>? 3 VIV-:2-

~!lo~·;::.:·ss·4 9/Jlhl 33.'2ZI'r11 3 F/3 
oJOs7Joo" '7'/;/ !? ~ --rRl P BLAfJ~ LW 

"".'•· .. ·,:. -- ·;'':·'"·-·'tf'r,r. 

,;\~.:iF~ 1·=·-'i-:-,~-.v ·::-:: -
--~..:: ... -· ~-' '-·. . --~ . 

IUC..uYJ '·: · ·:·v 

CHAIN OF CUSTODY RECORD 

SAMPLERS: (Signature)~ 

DATEITIME RECEIVED BY: (Signature) 

q!Jcrh 
RECEIVED BY: (Signature) 

Turnaround Time 

ll(l Normal 

0 Rush 
Date Needed ___ _ 

(?reapproved by Lab) 

ANALYTICAL REQUESTS 
(use separate sheet if necessary) 

. 
~ 

r}· {0 5) 

~ 
~ 

"" REMARKS 

>< 
Y. 
X 
')( 

' (r., nm .)• ·c.•c ·;c C· Del v. Hand om . '·· 
Sh.IP Cant· OK? ·· · ·· N ·.- N/A · · · • . . . ·"". ..., ::o 

·Rec'd Refrl'g?.••·•·" ··N····NIA"-• •·-• l•.c ... ··I I· , ~-- · · 

. SealsOK~ :·:••i•Pel~Jb:~IA ,,.,, 
Saf11ples le~~i!)g~ ;;;;,Y~~!A: , , . 
Comments. . .· . 

RELINQUISHED BY: (Signature) DATEffiME 
I 

RECEIVED FOR LABORATORY ; '"DATE/TIMET'''" 
RY· fSinnaturP.) ~I I 



November 5, 1991 

RREM, Inc. 
408 Board of Trade 
Duluth, MN 55802 

Attn: George Hudak 

Building 

Re: Project No. 9114 

{ 
. -, --:(\]fi~ 1-; 

p -~ r 
1-· !4.~\! 1981 

r.~;;. 11, ~ ;n; 
'~ 

Please find enclosed the analytical results for the samples 
received October 18, 1991. The results were faxed to you on 
November 1, 1991. 

The voc analyses were completed using EPA Method 8010/8020. 

The chain of custody document is enclosed. If you have any 
questions about the results, please call. Thank you for using 
Enviroscan Corp. for your analytical needs. 

Sincerely, 

Enviroscan Corp. 

Jay c. Hunger 
Analytical Chemist 

303 West Military Road Rothschild, Wl54474 (715) 359-7226 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

chlorobenzene 

chloroethane 

2-Chloroethylvinyl Ether 
Chloroform 

Chloromethane 

chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodich1oromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dich1oroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dich1oropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

P9/1 

#9/1 

P9/1 

P9/1 

P9/1 

P9/1 

#9/1 

#9/1 

pg/1 

P9/1 

Jl9/l 

pg/1 

pg/1 

P9/1 

P9/1 

P9/1 

Jl9/1 

#9/1 

P9/1 

P9/1 

P9/1 

P9/1 

pg/1 

pg/1 

P9/1 

pg/1 

P9/1 

P9/1 

P9/1 

P9/1 

P9/1 
pg/1 

P9/1 

Ji9/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2 • 0 

5. 0 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0 . 5 

0. 5 

0. 5 

0 • 4 

1 • 0 

2. 5 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1. 0 

2 • 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: c 1 i efl. t 

DATE REC'D: 10/18/91 

REPORT DATE: 11/01/91 

APPROVED BY: JCH~#c.t}k 

91-8 

0 • 4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

5.6 

X 

X 

X 

X 

X 

X 

X 

X 

58756 

91-3 

0. 7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

9 0. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 3 

X 

X 

X 

X 

X 

58757 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 118001338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc, 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-0ichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-Xylene 

Analytical No.: 

X ~ Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pqj1 

pg/1 

pg/1 

pq/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pqfl 

pg/1 

Detection 

Limit 

0. 2 

2.0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1. 0 

1. 0 

( .. 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC 1 D: 

REPORT DATE: 

APPROVED BY: 

91-1 

0. 6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1. 0 

X 

X 

X 

X 

X 

X 

X 

X 

58758 

Client 

10/18/91 

11/01/9) 

JCH~,t.Cil, 

91-2A 

0. 5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 9 

X 

X 

X 

X 

X 

X 

X 

X 

58159 

ill analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Wi<;f"onsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-0ichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-0ichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Tolu9ne 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m " p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected . 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 
pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2 • 0 

2. 0 

5.0 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0.5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2 • 5 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1. 0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

91-28 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1. 4 

X 

X 

X 

X 

X 

X 

2. 2 

X 

0. 6 

X 

X 

X 

X 

10 5. 

X 

X 

X 

7. 2 

X 

X 

X 

X 

X 

58760 

Client 

10/18/91 

11/0 1/9_J 

JCH ~,t_.l_A.., 

91-4 

0. 5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1. 5 

X 

X 

X 

X 

X 

X 

X 

X 

11.5 

0. 7 

X 

X 

X 

X 

X 

X 

X 

X 

58 761 

. \J.l analyses conducted in accordance with Enviroscan Quality Assurance Program. 

F ,· W t Military Rd. Rothschild. Wl54474 11800/33&-SCAN Wisconsin Lab Certification No. 737053130 



ALYTICAL REPO 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroathylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-0ichloropropene 

trans-1,3-Dichloropropene 

Ethyl benzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-Xyle•e 

Analytical No.: 

X = Analyzed but not detected. 

units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

,ug'jl 

.u9'/l 
pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

.U9/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2.0 

0. 5 

1. 0 

1.0 

0.5 

0. 5 

0. 5 

0. 5 

0. 4 

1.0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1. 0 

0. 5 

0.5 

0. 5 

0. 5 

0. 2 

0. 2 

1. 0 

2. 0 

1. 0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

91-SA 

0. 4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

5. 1 

0. 8 

X 

X 

X 

X 

X 

X 

X 

X 

58762 

Client 

10/18/91 

11/01/9h 
JCH 1,(!,,/.fn 

91-58 

0. 4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 8 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58763 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trich!oroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-Xylene 

Analytical No.: 

X ~ Analyzed but not detected. 

Units 

JJ9/l 

JJ9/l 

JJ9/l 

pg/1 

pg/1 

JJ9/l 

JJ9/l 

pg/1 

JJ9/l 

pg/1 

pg/1 

JJ9/l 
pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pq/1 

pg/1 

pq/l 

pg/1 

pq/1 

JJ9/l 

pg/1 

pg/1 

pg/1 

J19/l 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2 • 0 

4. 0 

0. 5 

2 • 0 

2 • 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0.5 

1. 0 

1. 0 

0.5 

0.5 

0.5 

0.5 

0. 2 

0. 2 

1. 0 

2. 0 

1. 0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 10/18/91 

REPORT DATE: 11/01/91 

APPROVED BY: JCH ~~~~~ 

91-7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58764 

91-6-1 

0. 3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3 2. 0 

X 

X 

X 

0. 7 

X 

X 

X 

X 

X 

58765 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/8001338-SCAN Wisconsin Lab Certification No. 737053130 



. ALYTICAL REPO 

RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-0ichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m &. p-Xylene 

o-Xylene 

Analytical No.: 

X Analyzed but not detected. 

units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

,ug/1 

,ugjl 

,ugfl 

,ugjl 

pg/1 

pg/1 

pg/1 
,ugjl 

pg/1 

P9/1 
pg/1 

pgj1 

pg/1 

pg/1 

pg/1 
pgj1 

pg/1 

pg/1 

pg/1 

pgj1 

pg/1 

pg/1 

pgj1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2 • 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0.5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

91-6-2 

0. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

52.5 

X 

X 

X 

0. 6 

X 

X 

X 

X 

X 

58766 

Client 

10/18/91 

11/01/90\ 

JCH~.~'~' 

OW-4 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58161 

ill analyses conducted in accordance with Enviroscan Quality Assurance Program. 

IA.I:~ .......... .,; ... T <>h rprtifir::~tion No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroathana 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dich!orobenzene 

1,3-Dichlorobenzane 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dich1oroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-oichloropropene 

trans-1,3-Dichloropropene 

Ethy1benzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trich!oroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorof!uoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

o-xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pgj1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2 • 0 

5. 0 

0. 5 

2. 0 

0.5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1 • 0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1. 0 

2. 0 

1. 0 

1. 0 

( 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 10/18/91 

REPORT DATE: 11/01/91 

APPROVED BY: JCH&1e.,4J., 

OW-5-1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2. 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58768 

OW-5-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2 .1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58769 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Enviroscan Inc .. 303 West Military Rd., Rothschild, WI 54474 118001338-SCAN Wisconsin Lab Certification Nn 7~701:\11'¥1 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethy1vinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetraehloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichloro~ifluoromethane 

m &. p-Xylene 

o-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

,u g/ 1 

,ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

JJg/1 

JJg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2 • 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1.0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0 • 2 

0. 2 

1.0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: Client 

DATE REC'D: 10/18j91 

REPORT DATE: 11/0lj9~ 

APPROVED BY: JCH~,c_.4l., 

OW-6 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

0. 9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58770 

OW-8 

0. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

12. 9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58771 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trich1oroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

/Jg/1 

/Jg/1 

/Jg/1 

pg/1 

pg/1 

/Jg/1 

pg/1 

/Jg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

/Jg/1 
pg/1 

pg/1 

/J9/l 
pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

/Jg/1 

/J9/l 

Detection 

Limit 

0 • 2 

2 • 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0.5 

0. 5 

0. 5 

0. 5 

0 • 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1. 0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1. 0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: client 

DATE REC'D: 10/18/91 

REPORT DATE: 11/01/91 

APPROVED BY: JCH~,(!,q1., 

OW-9 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58772 

OW-3 

0. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58773 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

t.,virn"riln Tnc.. 303 West rvtilitarv Rd .. Rothschild. WI 54474 1/8001338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 
Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-0ichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluorornethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

IJ911 

pg/1 

.ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

.ug/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

JJ91 1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4 • 0 

0.5 

2. 0 

2. 0 

5. 0 

0. 5 

2.0 

0. 5 

1.0 

1. 0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1. 0 

1. 0 

0.5 

0. 5 

0. 5 

0.5 

0. 2 

0. 2 

1.0 

2. 0 

1.0 

1. 0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

OW-7 

0. 3 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

1.6 

0. 5 

X 

X 

X 

X 

X 

X 

X 

X 

58774 

Client 

10/18/91 

11/01/9 ;,, 

JCH~,e.£14-, 

OW-2 

0. 2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2. 5 

X 

X 

X 

X 

X 

X 

X 

X 

1.2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58775 

l analyses conducted in accordance with Enviroscan Quality Assurance Program. 

~--...!----~~ r .. ,.. 'Ul.,_ w.,ct Milit:1rv RCI Rothschild. WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl Ether 
Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m & p-Xylene 

a-Xylene 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pq/1 

pq/1 

pq/1 

pq/1 

pg/1 

pq/1 

J/9/1 

pg/1 

pg/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pg/1 

JJ9/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

pq/1 

J/9/1 

pg/1 

pq/1 

pq/1 

pq/1 

pq/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0. 5 

2. 0 

0. 5 

1. 0 

l.O 
0. 5 

0. 5 

0. 5 

0.5 

0. 4 

l.O 

2. 5 

0. 5 

2. 0 

0.5 

1. 0 

l.O 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

l.O 

2. 0 

l.O 

l.O 

' 1 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

OW-l 

1. 1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

3 • 3 

X 

9. 4 

0. 5 

X 

X 

X 

X 

X 

X 

1.1 

X 

58 776 

Client 

10/18/91 

11/0 1/9,/[ 

JcH}Lt,<t, 

VW-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

2. 7 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58 777 

All analyses conducted in accordance with Enviroscan Quality Assurance Program. 

:.=.nviroscan Inc., 303 West Military Rd., Rothschild, WI 54474 1/800/338-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzena 

Chloroethane 

2-Chloroethylvinyl Ether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethylene 

1,2-Dichloroethylene 

Methylene Chloride 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

Ethylbenzene 

1,1,2,2-Tatrachloroethane 

Tetrachloroethylene 

Toluene 

1,1,1-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethylene 

Vinyl Chloride 

Trichlorofluoromethane 

Dichlorodifluoromethane 

m r.. p-Xylene 

o-Xy lena 

Analytical No.: 

X = Analyzed but not detected. 

Units 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

P9/1 
pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

pg/1 

Detection 

Limit 

0. 2 

2. 0 

4. 0 

0. 5 

2. 0 

2. 0 

5. 0 

0.5 

2.0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 4 

1. 0 

2. 5 

0. 5 

2. 0 

0. 5 

1.0 

1.0 

0. 5 

0. 5 

0. 5 

0. 5 

0. 2 

0. 2 

1.0 

2. 0 

1.0 

1.0 

( 

CUST NUMBER: 9114 

SAMPLED BY: 

DATE REC'D: 

REPORT DATE: 

APPROVED BY: 

FB-1 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58778 

client 

10/18/91 

11/0 1!9)l 
JCH ~.e.'1't, 

FB-2 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

58779 

\]] analyses conducted in accordance with Enviroscan Quality Assurance Program. 

·-- ... ·• """·~· Rcl Rothschild, WI 54474 1/800/333-SCAN Wisconsin Lab Certification No. 737053130 



RREM, Inc. 

408 Board of Trade Building 

Duluth, MN 55802 

Attn: George Hudak 

Benzene 

Bromoform 

Bromomethane 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethy1vinyl Ether 

Chloroform 

Chloromethane 
Chlorodibromomathane 

1,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Bromodichloromethane 

1,1-Dichloroethane 
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