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At the request of the Village of Whitefish Bay, Sigma Environmental Services, Inc. (Sigma) has 

completed additional groundwater investigation activities for t he above-referenced site. The 

activities included: 1) installation of a well nest in a residential subdivision south of Webster 

Middle School (MPS Site) to further define the down-gradient impacts associated with the 

former Good Hope Road Landfill Site, 2) installation of water level measuring points along 

Lincoln Creek to evaluate surface water and groundwater interaction, and 3) completion of a 

comprehensive groundwater sampling and analysis program from monitoring points located at 

the landfill site and sites south of the landfill (MPS site and the residential subdivision). In 

addition, Natural Resources Technology (NRT) also completed groundwater monitoring 

concurrently at sampling points located at a site west of the landfill (Presidio Apartment 

Complex Site) . Attached Figure 1 presents the study area consisting of the landfill site and the 

vicinity. This report summarizes the data collection activities, presents a comprehensive 

evaluation of the cumulative database developed for the study area, and provides 

recommendations for future activities . 

ADDITIONAL INVESTIGATION ACTIVITIES 
The investigation activities were designed to accomplish the following project goals: 

o Evaluate the shallow and deep groundwater flow systems, and the interaction 

between the local surface water bodies and the groundwater systems; 

o Delineate the groundwater impacts south of the landfill; and , 

o Evaluate the subsurface conditions to assess the potential for natural 

attenuation of groundwater impacts south of the landfill . 
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The following tasks were completed to collect the relevant data and meet the project goals. 

o Installed one well nest (a shallow water table well MW-11 and a deep piezometer 

PZ-11) at the intersection of Hassel Lane and North 52nd Street in a residential 

subdivision (Figure 1) in June 2002 to further delineate the downgradient extent 

of the groundwater impacts. 

o Installed surface water level measuring points along Lincoln Creek in June 2002 

to obtain surface water elevation data and assess the interaction of the 

groundwater flow with the surface water bodies (Lincoln Creek and the recently 

constructed detention pond). 

o Collected one complete round of water level data from all existing and newly 

installed monitoring wells, piezometers and surface water level measuring points 

in June 2002 to evaluate horizontal and vertical gradients of the shallow and 

deeper reaches of the groundwater flow system. 

o Collected one round of groundwater quality data from the newly installed well 

nest and select existing monitoring well/piezometer locations (six on the landfill 

site and six from the MPS site) on June 2002 to evaluate the groundwater 

quality conditions with respect to chlorinated organic compounds. Groundwater 

monitoring also included the collection of natural attenuation parameters 

(including ethene, ethane and methane) from select wells and in situ parameters 

(such as dissolved oxygen, redox, ferrous iron etc.) from all the 

wells/piezometers included for groundwater quality sampling. In addition, water 

level and water quality data were collected by NRT from sampling points located 

at the adjacent Presidio Apartment Complex property. 

o Completed in situ hydraulic conductivity tests (slug tests) in two well nests (two 

shallow wells and two deep wells) to further evaluate groundwater flow 

parameters. 

o Collected a soil sample from soil boring MW-11 for laboratory analysis of total 

organic content and pH to evaluate contaminant transport parameters. 

o Completed a professional survey for elevation and location of the newly installed 

well/piezometer nest, staff gauges, wells installed by others along Lincoln Creek 

on east side of the landfill property, and several existing wells following 

repair/replacement of the well covers/protective casings (damaged due to 

vandalism). 
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Monitoring Well/Piezometer Nest Installation 
On June 11 and 1 2, 2002, two soil borings were advanced to depths of 18 feet below ground 

surface (bgs) and 49 feet bgs and completed as monitoring well MW-11 and piezometer PZ-11, 

respectively. The soil borings are located on the northeast corner of 52nd Street and Hassel 

Lane, approximately 2,400 feet south of the former landfill site. Monitoring well MW-11 was 

blind drilled to a depth of 18 feet bgs using the hollow stem auger method and completed with 

a 15-foot length of two-inch diameter PVC screen (0.01 slot) connected to an appropriate 

length of PVC riser pipe. Piezometer PZ-11 was drilled to a depth of 40 feet _bgs using the 

hollow stem auger drilling method and completed to a total depth of 49 feet bgs using the mud 

rotary method. Soil samples were collected on a continuous basis from zero to 36 feet bgs, 

and the interval of 42 feet bgs to 49 feet bgs; no samples were collected between 36 feet and 

42 feet depth interval due to change in drilling method. Samples were characterized based on 

color, texture, grain size and plasticity, classified in accordance with the Unified Soil 

Classification System (USCS), and field screened using a Photoionization Detector calibrated to 

100 parts per million isobutylene. Piezometer PZ-11 was installed inside a six-inch diameter 

steel double casing set in cement-grout from one to 36 feet bgs, and completed with a 5-foot 

length 2-inch diameter PVC screen (0.010 slot) set to a depth of 49 feet bgs and connected to 

an appropriate length of PVC riser. Upon completion of the monitoring well and piezometer 

installation, Sigma personnel developed the wells on June 14, 2002 in accordance with 

Chapter NR 141 . Soil boring logs, monitoring well construction logs, and development forms 

are included as Attachment A. 

Surface Water Level Measuring Point (Staff Gauge) Installation 
On June 20, 2002, several monitoring points were established along Lincoln Creek to measure 

the water level elevation of the creek. Three of the measuring points are located on Good 

Hope Road Bridge (Staff Gauge #1 ), Green Tree Road Bridge (Staff Gauge# 3} and Mill Road 

Bridge (Staff Gauge #4), and the fourth measuring point (Staff Gauge #2) was set on a storm 

sewer outlet to the creek located immediately south of the landfill. Location and elevation of 

the measuring points were surveyed relative to mean sea level datum and state plane 

coordinates, respectively, by a professional surveyor and incorporated into the site map (Figure 
1). 

Groundwater Monitoring Activities 
On June 26 and 27, 2002 groundwater monitoring activities were completed at the study area. 

The sampling activities were also coordinated with the NRT staff to coincide the collection of 

water level and water quality data from the Presidio site during the same time period. A total 

of 23 monitoring wells and piezometers at the landfill site, nine sampling points at the MPS 

site, eight sampling points at the residential subdivision, and 12 sampling points at the Presidio 

property were used to collect water level data. A summary of the water level measurement 

collected to date from all the monitoring wells within the study area is presented in Table 1. 
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Groundwater samples were collected from the newly installed monitoring well/piezometer nest 

at the residential subdivision, six sampling points at the MPS site, nine sampling points at the 

landfill site and 12 sampling points located at the Presidio site. Groundwater samples were 

submitted to the project laboratories for analyses of VOCs (EPA Method 8260 for all the 

samples) and dissolved gases (ethene, ethane and methane for select samples). In situ field 

measurements were also recorded during the sampling event. Groundwater analytical results 

are summarized in Table 2 (laboratory report is included as Attachment B), and results of the 

dissolved gas analysis and in situ measurements are shown in Table 3. A summary of 

groundwater monitoring completed by NRT is included as Appendix C. 

SUMMARY OF INVESTIGATION RESULTS 
Geology beneath the study area was characterized by evaluating historic boring logs and by 

observations noted during completion of the additional investigation activities. The 

hydrogeology of the shallow and deep groundwater flow system, including the magnitude of 

the lateral and vertical flow gradients, was evaluated from water-level measurements collected 

during field data collection activities conducted in June 2002. Soil and groundwater quality 

beneath the sites was evaluated based on the analytical results of the media samples. 

Local Geology 
Geologic interpretations presented in this section are based on a comprehensive evaluation of 

soil borings installed during various phases of investigations completed at the landfill site and 

its vicinity by Sigma and other consultants (NRT, STS Consultants, Ltd., and K. Singh & 
Associates, Inc.). Several soil boring, monitoring well and piezometer logs were evaluated to 

develop a north to south trending geologic cross section (A - A'), a west to east trending 

geologic cross section (B - B'), and a second west to east trending geologic cross section (C -

C'). The latter transects the Presidio Square Apartment Complex and the landfill site on the 

west, crossing Lincoln Creek to the east. A cross section location map is provided on Figure 2. 
The aforementioned cross-sections are depicted on Figures 3 through 5. 

A thin veneer of topsoil and fill material was identified across the area under site investigation. 

Topsoil material varies in thickness from approximately 2 ½ feet to less than 1.0 foot in 

thickness and fill material comprised of (sometimes reworked) organic clayey silt and/or silty 

clay material and general landfill refuse (predominantly encountered in the northern portion of 

the study area beneath the former landfill) varies in thickness from approximately 6 feet to 1 2 

feet. 

Consistent with observations and interpretations provided by others, a low permeable silty clay 

deposit (glacial till) was identified beneath the fill material at the landfill site and Presidio 

Apartment property, thinning to the south towards the Milwaukee Public School property and 

beyond. The sequence is up to 20 feet in thickness. Contained within the till deposit are 

frequent, interbedded and discontinuous seams and/or lenses of silty sand, silt and sand 
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containing gravel . The interbedded seams and /or lenses were noted to thin and potentially 

"pinch-out" to the east , generally toward Lincoln Creek , where the unit becomes coarser in 

texture (cross section C - C ' ). Longitudinally, glacial till becomes less complex toward the 

south as interpreted in cross sections A - A' and B - B', as the glacial silty clay thins and sand 

and gravel seams thicken in a north to south orientation. The difference in permeability of 

deposits beneath the Presidio property and former landfill, versus the stratigraphic depositional 

change toward the south, modify lateral and vertical groundwater gradients from north to 

south. 

Underlying the aforementioned deposits, a veneer of coarse angular gravel with varying zones 

of clay containing gravel chips was encountered. The material is interpreted as residuum or 

extremely weathered dolomitic limestone bedrock, and is very dense in characteristic. 

Immediately beneath the residuum is competent dolomitic limestone bedrock of the Niagara 

Formation. The competent bedrock surface was encountered as shallow as 28 feet , beneath 

the landfill on the north (cross section C - C'), and as deep as 71 feet beneath MPS property 

toward the south. The bedrock surface appears to have a uniform north-south topographic 

high, sloping gently to moderately both west-southwest and east-northeast. A bedrock surface 

elevation contour map, interpreted from multiple soil borings installed across the area of 

investigation, is presented as Figure 6. 

Local Hydrogeology 
Water level measurements were collected from the entire monitoring well and piezometer 

network across the study area to interpret the lateral direction of shallow and deeper 

groundwater flow, and to calculate the magnitude of vertical flow gradients beneath the site . 

For purposes of presentation, water-level measurements obtained during the recent monitoring 

event in June 2002 are the basis for the following discussion. 

The June 26, 2002 monitoring event consisted of the collection of manual water-level 

measurements from 56 monitoring wells and /or piezometers, and four river level measuring 

points along Lincoln Creek. A historical summary of groundwater elevation data is presented in 

Table 1. 

Lateral Groundwater Flow Direction - The groundwater flow direction beneath and in the 

immediate vicinity of the landfill site was evaluated in three separate flow regimes which 

appear to be contiguous: shallow monitoring wells installed with screens intersecting silty clay 

deposits defining the upper zone of glacial till (depths of 10 feet bgs to 20 feet bgs) , middle 

depth monitoring wells /piezometers installed with screens intersecting permeable water bearing 

sand and silt seams or lenses interbedded within the clay materials (depths of 25 feet bgs to 

35 feet bgs), and deep piezometers installed with screened intervals fully saturated (depths of 

45 feet bgs to 70 feet bgs) in material defined as glacially derived deposits and /or 

residuum/bedrock unit. Lateral flow directions determined during the June 2002 monitoring 
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event for the three flow regimes are depicted on Figures 7 through 9. It is important to note 

that several monitoring wells installed at the landfill site (e.g., monitoring wells W-MW-11 and 

MW-22) were completed with screen intervals which include the shallow silty clay/fill zone and 

the middle depth permeable zone and therefore water level data from these wells were not 

considered representative of either of the units and not used for evaluation of lateral flow. 

Shallow Groundwater Flow in the Landfill Area - Shallow groundwater flow was 

evaluated in the vicinity of and beneath the former landfill site using water-level data 

collected from 17 monitoring wells and two river gauging stations (Figure 7). Water 

table wells were typically screened within the low permeable fill material comprised of 

silty clay deposits, however, monitoring wells installed within the limits of the former 

landfill site were typically screened within both fill material and glacial till. 

Shallow groundwater flow beneath and in the immediate vicinity of the former landfill 

site is generally from the west-southwest to the east-northeast towards Lincoln Creek, 

with depth to water averaging 10 feet. The calculated mean lateral flow gradient as of 

June 26, 2002 had a moderate magnitude of approximately 0.02 feet/foot. The 

gradient becomes steep along the bank of Lincoln Creek. Observations are generally 

consistent with observations made previously by others. 

Middle Depth and Deep Piezometer Groundwater Flow across the Study Area - Middle 

depth groundwater flow (typically at 30 feet bgs) was evaluated in the vicinity of and 

beneath the former landfill site and further south using water-level data collected from 

23 monitoring wells/piezometers and two river gauging stations (Figure 8). Middle 

depth wells/piezometers were typically screened within water bearing deposits 

encountered in the interbedded seams and lenses of glacial till, however, middle depth 

wells installed south of the landfill did not always encounter interbedded seams as the 

silty clay appears to thin or pinch out, yielding water bearing sand and sandy gravel 

deposits. 

Review of the middle depth water level contour map indicates that groundwater flow in 

this zone as measured on June 26, 2002 is to the east-southeast in the landfill area (a 

slight departure from shallow groundwater flow), becoming southerly in the southern 

portion of the study area, which is consistent with the gradient of Lincoln Creek. Water 

level measurements and gauging information appear to indicate Lincoln Creek may have 

been a groundwater discharge boundary during the June 2002 event. Further 

discussion is presented in the following sections describing vertical flow characteristics. 

The mean lateral flow gradient in the middle zone had a calculated magnitude of 

approximately 0.01 feet/foot during the June 26, 2002 event. The middle depth and 

deeper flow zones appear to be hydraulically contiguous as interpreted from Figures 5 
and 6. 
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Seven deep piezometers were installed within the lower portion of glacial till and/or the 

upper portion of residuum/bedrock unit to evaluate the deep flow regime (Figure 9). 
Review of the potentiometric surface contour map indicates that deeper groundwater 

flow is generally to the southeast in the northern reaches of the investigative area (an 

approximate 45 degree departure from both shallow and middle depth gradients), 

becoming southerly approaching Lincoln Creek. The lateral flow gradient in the deeper 

flow zone had a calculated magnitude of approximately 0.002 feet/foot during June 

2002. 

Vertical Gradients - Vertical gradients were calculated to evaluate the vertical component of 

groundwater flow beneath the study area. 

Monitoring Well and Piezometer Nests - Based on review of data collected, 

groundwater monitoring well/piezometer nests consistently exhibited vertical 

downward gradients with two exceptions at MW-8/PZ-8 and MW-1O/PZ-10, the 

latter located along the west bank of Lincoln Creek; upward gradients were 

observed in these locations during the January 2001 and June 2002 data collection 

event. 

In general, the calculated magnitude of vertical gradients between water table wells 

and piezometers decrease with closer proximity to Lincoln Creek (suggesting Lincoln 

Creek was gaining) when compared to the magnitude of the gradients observed 

west of the landfill. Moderate to strong downward gradients were calculated 

between well nests completed within the vicinity and immediately beneath the 

former landfill. Vertical gradients calculated between the middle depth water level 

and deep potentiometric surface during June 2002 are insignificant. 

Calculations of the vertical gradients for the June 2002 monitoring event are 

presented as Tables 4. 

Hydraulic Conductivity - On July 26, 2002, hydraulic conductivity testing was conducted by 

performing slug-out tests at monitoring wells MW-11 and MPS:P-6 and bedrock piezometers 

PZ-11 and MPS:P-7. Groundwater level recovery was almost instantaneous in monitoring well 

PZ-11 indicating a relatively high hydraulic conductivity o-f the materials. At MPS:P-7 hydraulic 

conductivity was determined to be approximately 1.26 X 10-3 centimeter per second (cm/sec). 

Based on the slug tests the hydraulic conductivity values were calculated to be approximately 

1.97 X 10-2 cm/sec at MPS:P-6, and 2.80 X 10-3 cm/sec at MW-11. Previous slug tests 

completed in monitoring wells located at the landfill site indicated similar hydraulic conductivity 

values for the sand and gravel zone encountered in monitoring wells MW-11 and MPS:P-6. 

The measured hydraulic conductivity is also consistent with the typical range reported for sand 

and gravel. Hydraulic conductivity test results are presented as Attachment C. 
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Groundwater Conditions beneath the Study Area - Groundwater quality data collected to date 

from the monitoring well network in the study area was reviewed to identify the areas of high 

impacts (potential sources), and determine the downgradient extent of the dissolved plume. A 

contaminant distribution plot of chlorinated volatile organic compounds (CV0Cs) detected in 

groundwater was developed using the most recent water quality data available for each of the 

monitoring points and is presented as Figure 10. 

A review of the plot indicates that two potential source areas and corresponding relatively high 

groundwater impacts are present which includes: a) the southwest corner of the landfill site 

and b) the southwest corner of the Presidio Apartment Complex. Concentrations of CV0Cs 

appear to decrease substantially to the east as well as to the south, downgradient from the 

two potential source areas. Data from the shallow monitoring wells (screened across the 

water table interface) and/or within the sand and gravel unit, also indicates that no detectable 

concentrations of tetrachlorethene (PCE) or trichloroethene (TCE) have been identified in any of 

the existing MPS wells or recently installed wells south of the school. However, breakdown 

compounds (e.g., cis-1,2-Dichloroethene [DCE] and vinyl chloride) have been detected in wells 

located on the MPS property, representing significant dechlorination in the interpreted 

downgradient flow direction. Monitoring wells located further downgradient (south) in the 

residential subdivision positioned to define the extent of impacts did not exhibit any detectable 

concentrations of these contaminants in the subsurface. 

Analytical results from the June 2002 sampling event for the deep piezometers screened at the 

bedrock interface also indicate a similar contaminant distribution profile; DCE and vinyl chloride 

impacts are identified beneath the MPS property and no detectable concentrations of these 

contaminants are identified in the subsurface further downgradient (south) beneath the 
residential subdivision. 

As shown in Figure 10 concentrations of DCE and vinyl chloride in groundwater generally 

decrease in the downgradient direction, from north of the school property to the south. 

Further downgradient at the residential neighborhood, no detectable concentrations of CV0Cs 

were identified in the recently installed well/piezometer. It is evident that the contaminant 

plume identified in groundwater beneath the school property has not migrated to these newly 

installed well/piezometer locations. 

The southern extent of the groundwater plume appears to be well defined based on the 

existing groundwater quality database. The dissolved CV0C plume appears to have dissipated 

between Green Tree Road and Hassel Lane. This conclusion can be supported by the fact that 

the distribution of natural attenuation parameters observed in monitoring wells MPS:P-6/P-7 

and MW-11 /PZ-11, located at the southern extent of the plume, conforms to the conditions 

conducive for biodegradation of CV0Cs. Although only one round of data is currently 

available, it is important to note that only end products of biodegradation of CV0C compounds 
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(ethane, ethane and methane) are present at relatively low levels in groundwater sample from 

monitoring well MW-11 /piezometer PZ-11; however no CVOCs were detected at these 

locations. In contrast, CVOCs as well as degradation end products were detected in 

groundwater samples from immediately upgradient wells MPS:P-6/piezometer MPS:P-7. 

Distribution of the degradation end products is an indication that the CVOC plume consisting of 

dissolved DCE and vinyl chloride is likely attenuating before reaching the monitoring 

well/piezometer location at the downgradient extent (MW-11 /PZ-11 ). 

PRELIMINARY NATURAL ATTENUATION DAT A EVALUATION 
Natural attenuation is generally evaluated using a "lines of evidence" approach. Typically, the 

first line of evidence, reduction of contaminants, is documented through reviewing historical 

trends in contaminant concentration and distribution in conjunction with site geology and 

hydrogeology to show that reduction in the total mass of contaminant is occurring at the site. 

The second line of evidence, presence and distribution of geochemical and biochemical 

indicators, is documented by examining changes in the concentrations and distributions of 

geochemical and biochemical indicator parameters that have been shown to be related to 

natural attenuation. 

The third line of evidence (direct microbiological evidence) is documented by: 1) demonstrating 

that the types of microorganisms that have been associated with chlorinated solvent 

biodegradation are present at the site; and/or 2) demonstrating that the indigenous (naturally

present) microorganisms can biodegrade the contaminants present at the site under site 

conditions (e. g., microcosm biofeasibility studies). 

The preliminary data collection activities for the project site were focused on developing the 

first two lines of evidence. Data to develop the third line of evidence (microbial identifications 

or microcosm studies) was not considered at this stage because this information is generally 

only required when data supporting the first two lines of evidence are insufficient to 

adequately support natural attenuation. 

First Line of Evidence - The most compelling evidence of bioremediation occurring at a 

CVOC impacted site is the presence of chlorinated compound breakdown products such 

as cis- and trans-dichloroethene (DCE, though cis-1,2-DCE predominates and is the best 

indicator of the two DCE isomers that biodegradation is occurring) and vinyl chloride in 

the groundwater. Based on recent chlorinated compounds concentrations detected at 

the downgradient properties (MPS: P-1 through P-7, Table 2), cis-1,2-DCE and vinyl 

chloride represent anywhere from 95 to 99 percent of the total chlorinated compound 

concentrations at a given well location. Additionally, concentrations of both cis-1,2-

DCE and vinyl chloride detected in monitoring wells immediately south of the potential 

source areas (MPS:P1 through MPS:P-3) appear to increase with time indicating 
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generation and migration of breakdown products from the source areas. However, 

further downgradient, and at depth, concentrations of both breakdown products appear 

to decrease with time indicating attenuation with time. Figures 11 and 1 2 present 

CVOC concentration trends detected in groundwater samples from MPS wells. 

Second Line of Evidence - Anaerobic degradation of PCE and TCE proceeds via DCE 

and vinyl chloride to ethene, ethane and methane. Based on the two rounds of 

dissolved gas analysis completed for select wells at the project site (Table 3), the 

presence of ethene, ethane and methane in groundwater appears to follow the typical 

distribution pattern of chlorinated breakdown products. The presence of these gases is 

a significant piece of evidence, which supports the first line of evidence data that 

bioremediation processes are likely occurring at the site. 

Additional geochemical indicators of natural attenuation at the site include low (less 

than one part per million [ < 1 mg/I]) dissolved oxygen (DO) and low Redox (reduction

oxidation) potential, which exist at values generally less than 50 millivolts (the level 

considered the demarcating line between anaerobic [ < 50 mV] and aerobic [ > 50 mV] 

conditions). Both DO and Redox indicate an anaerobic condition at the subsurface, 

which is conducive to chlorinated compound degradation. 

Concentrations of ferrous iron (Fe2 +), which is a metabolic by-product of the 

biodegradation process, have not been detected in any monitoring wells/piezometers in 

the study area. Once the available oxygen and nitrate are depleted, subsurface 

microorganisms use oxidized ferric iron (Fe3 +) as an electron acceptor and generate 

ferrous iron (Fe2 +) as a by-product. Based on several USEPA field studies of CVOC 

sites, the presence of high ferrous iron (Fe2 +) at CVOC sites have been attributed to the 

biodegradation of vinyl chloride under anaerobic condition. Lack of ferrous iron in the 

subsurface groundwater across the study area indicates degradation of vinyl chloride 

may not be occurring under anaerobic conditions. However, the presence of the 

dissolved gases in the downgradient wells (particularly MW-11 /PZ-11) indicate 

degradation of vinyl chloride is likely occurring via aerobic processes. 

Given that only limited rounds of supporting geochemical and biochemical data have been 

collected, no statistical trend has been developed to directly support a natural attenuation 

approach to closure. To further support the potential applicability of RNA at the site, natural 

attenuation screening was performed using the USEPA Natural Attenuation Protocol. The 

result of the screening yielding a site specific score of 26 (greater than 20) indicating strong 

evidence for biodegradation of residual impacts at the site (Appendix D). Given the presence 

of source areas with high CVOC concentrations, that these sources need to be remediated 

prior to implementing RNA at the site. In addition, multiple rounds of supporting geochemical 

and biochemical data from the entire monitoring network are necessary, following source 
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remediation, to determine the effectiveness of natural attenuation in stabilizing and reducing 

the levels of CVOCs in the downgradient plume. 

EXPOSURE ASSESSMENT 
Concerns for human health have been evaluated at the Webster Middle School building on the 

MPS property and the residential subdivision under the direction of the Wisconsin Department 

of Health & Family Services, Division of Public Health (WDOPH) in 2000. Potential human 

exposure pathways have been evaluated and no risks to human have been identified. 

Indoor air sampling was also conducted at Webster Middle School on two events. Results of 

this evaluation found no indoor air exposure concerns at the school building (Sigma letter 

reports to WDOPH, dated August 2002 and February 2001 ). In addition, soil gas samples 

were collected in the residential subdivision south of Green Tree Road to evaluate the potential 

for groundwater volatilization to occur in homes. The results of this assessment also indicated 

no indoor air exposure concerns (Sigma letter report to WDNR, dated February 2001 ). 

Based on the subsurface data collected to date, human health risks by direct contact appear 

limited by site conditions, which include topsoil and grass or asphalt covering the area of 

highest impacts (area within the landfill and Presidio Apt. Complex) and concrete paving and 

the facility building located above impacted soil and groundwater in down-gradient locations. 

It is important to note that a low permeability silty clay layer (approximately 10 feet in 

thickness) is also present above the impacted soil and groundwater in down-gradient locations. 

The potential exposure resulting from discharge of impacted groundwater into Lincoln Creek 

also appears to be a limited concern. Surface water samples were collected from Lincoln 

Creek at two locations immediately east of the landfill site as part of a hydrological study for 

Lincoln Creek Flood Control Management Plan commissioned by the MMSD in 1998. Results 

of the laboratory analyses indicated no significant impacts to the surface water at these 

locations. Additional data should be collected following source area remediation to confirm 

low potential for exposure further south along Lincoln Creek (east of MPS site and the 

residential subdivision). 

CONCLUSIONS 
Based on Sigma's subsurface groundwater plume delineation activities, and a comprehensive 

evaluation of the groundwater flow and contaminant distribution in the subsurface across the 

study area, the following conclusions in relation to the environmental conditions at the project 

site have been developed: 

o Three groundwater flow systems (shallow, middle depth and deep) were identified beneath 

the former landfill and the Presidio Apt. Complex sites. However, the shallow groundwater 

flow system observed in water table wells screened within water bearing zone (10 feet bgs 
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to 20 feet bgs interval) terminates in the immediate vicinity of the former landfill site and 

the direction of flow is strongly east to the Lincoln Creek. 

o The middle depth flow system observed in wells/piezometers typically screened within 

water bearing deposits encountered in glacial till unit (25 feet bgs to 35 feet bgs interval) 

at the Presidio and the landfill sites becomes the shallow flow system further south where 

the silty clay unit appears to pinch out and water bearing interbedded seams composed of 

sand and gravel appear to predominate. The direction of groundwater flow in this zone is to 

the east-southeast in the northern portion of the study area (a slight departure from shallow 

groundwater flow), becoming southerly in the area of the school and south, which is 

consistent with the gradient of Lincoln Creek. 

o Water level measurements and gauging information appear to indicate Lincoln Creek may 

have been a groundwater discharge boundary during the June 2002 event. 

o The deeper direction of groundwater flow is generally to the southeast in the northern 

reaches of the investigative area, becoming southerly in the southern portion of the study 

area. 

o Review of the vertical gradients between the shallow and deeper units indicates that strong 

downward gradients are present between the shallow flow system and middle depth flow 

system in the area of the landfill; however, generally small to insignificant downward 

gradients are present between the middle depth and the deep flow systems throughout the 

study area. Relatively small upward gradients were observed in two locations (MW-8/PZ-8 

and MW-10/PZ-10). The upward gradient identified in well nest MW-10/P Z-10 located 

within close proximity of Lincoln Creek may indicate a discharge boundary. 

o The newly installed shallow well nest south of the school property did not exhibit 

detectable concentrations of DCE or vinyl chloride. Therefore, based on an initial 

groundwater sampling round, the groundwater plume appears to not have migrated to the 

newly installed well/piezometer location. 

o Groundwater samples collected from deep piezometers screened at the top of bedrock on 

the MPS property exhibit decreasing trends of DCE and vinyl chloride, however, no 

detectable concentrations of either PCE or TCE were identified, further evidence of 

dechlorination. However, based on three rounds of data increasing concentration trends of 

breakdown products (DCE and vinyl chloride) are apparent at four of the MPS wells. 

o The downgradient plume of DCE and vinyl chloride appears to dissipate between Green 

Tree Road and Hassle Lane. A review of the natural attenuation parameters indicates the 

presence of ethene, ethane and methane in groundwater samples from MW-11 /PZ-11, 
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which is likely due to migration of degradation end by~products of vinyl chloride. 

o Although review of the RNA parameters indicates attenuation of dissolved CVOCs is 

occurring in the subsurface, review of the several rounds of groundwater quality data 

collected from monitoring wells located near the source areas (Presidio Apt. Complex and 

the former landfill property) and immediately south (MPS wells) indicate increasing trends 

for degradation compounds (DCE and Vinyl Chloride). In order to consider natural 

attenuation as an acceptable and effective remedial action for the downgradient plume, 

identified source areas at the site need to be addressed through active remediation to meet 

Wisconsin Administrative Codes NR 726 and NR 140 requirements of stable or shrinking 
plume conditions. 

o Based on the subsurface data collected to date, human health risk by direct contact and 

vapor migration currently appear limited by site conditions, which include topsoil and grass 

covering the area of highest impacts (area within the landfill and Presidio Apt. Complex) 

and concrete paving and the facility building located above impacted soil and groundwater 

in downgradient locations. However, the low potential risk exposure to humans at 

downgradient receptors such as Lincoln Creek will have to be monitored further during the 

source remediation phase to confirm the low risk of such exposure. 

RECOMMENDATION 
Based on the above conclusions, the following activities are recommended for the site: 

o Develop a remedial action plan consisting of source(s) remediation strategy and enhanced 

groundwater monitoring to determine the effectiveness of natural attenuation at the site. 

The remedial action plan will include the following elements. 

1 . A source remediation strategy to prevent further CVOC contribution to the 

groundwater and allow RNA to be an effective remediation strategy for the 

identified downgradient groundwater impacts. 

2. Install additional monitoring points south of the landfill site and east of the MPS 

property along Lincoln Creek to evaluate hydrogeologic characteristics and 

contaminant distribution to the east 

3. Develop and implement an enhanced groundwater monitoring program to 

demonstrate continued attenuation of the groundwater plume and thus establish 

remediation by natural attenuation as a viable method to address groundwater 

impacts south of the landfill site. 
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Attached to this report is a check in the amount of $750 for the WDNR review fee. Please 

contact Sigma at (414) 768-7144 with any questions or comments about this project. 

Sincerely, 

SIGMA ENVIRONMENTAL SERVICES, INC. 

J)~~~~ 
Randy E. Boness, P.G. 
Senior Project Manager 

Enclosures: 
Table 1 - Static Groundwater Level Data 
Table 2 - Groundwater Quality Results 

~~ 
Mafizul Islam, P.E. 

Senior Project Engineer 

Table 3 - Groundwater Biodegradation Parameters 

Table 4 - Vertical Gradient Calculations 

Figure 1 - Site Plan Map 

Figure 2 - Geologic Cross Section Location Map 

Figure 3 - Geologic Cross Section A - A' 
Figure 4 - Geologic Cross Section B - B' 

Figure 5 - Geologic Cross Section C - C' 

Figure 6 - Bedrock Surface Contour Map 
Figure 7 - Shallow Water Table Contour Map (June 2002) 
Figure 8 - Middle Depth Water Level Contour Map (June 2002) 

Figure 9 - Deep Potentiometric Surface Contour Map (June 2002) 

Figure 10 - Distribution of Select CVOCs in Groundwater 

Attachment A - Soil Boring Logs and Well/Piezometer Construction Forms 
Attachment B - Groundwater Laboratory Analytical Report 

Attachment C - Summary of Laboratory Data Collected by NRT 
Attachment D- RNA Screening Results 

cc (w/ enclosures): Mr. Dennis L. Fisher - Meissner Tierney et. al. 

Mr. Robert Karnauskas - Natural Resource Technology 
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Figure 11 
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Figure 12 
CVOC Concentration vs Time 
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Table 1 
Static Groundwater Level Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Siama Proiect No. 3125 

Top of Casing 
Depth of Screen Top of Screen Depth to 

Groundwater 
Well ID Elevation Elevation Date 

(ft MSL) 
Well (ft) Length (ft) (ft-MSL) Water (ft) 

(ft-MSL) 

MW-A 697.36 16.4 10.0 690.96 11.89 685.47 06/19/97 

11.27 686.09 07/21/97 

10.10 687.26 03/27/98 
11.19 686.17 04/29/98 

12.99 684.37 07/15/98 
9.62 687.74 08/18/98 

DRY DRY 06/26/02 
PZ-A 697.20 22.0 3.0 678.20 13.20 684.00 06/19/97 

12.38 684.82 07/21/97 
12.25 684.95 03/27/98 
11.21 685.99 04/29/98 
14.06 683.14 07/15/98 
12.58 684.62 08/18/98 
13.78 683.42 06/26/02 

MW-B 693.04 15.6 10.0 687.44 8.05 684.99 06/19/97 
7.80 685.24 07/21/97 
5.79 687.25 03/27/98 
5.38 687.66 04/29/98 
8.22 684.82 07/15/98 
7.85 685.19 08/18/98 

{see note 1) 693.63 16.2 10.0 687.48 10.41 683.22 06/26/02 
PZ-B 692.61 25.3 5.0 672.31 8.65 683.96 06/19/97 

7.87 684.74 07/21/97 
7.77 684.84 03/27/98 
6.97 685.64 04/29/98 
9.63 682.98 07/15/98 
8.09 684.52 08/18/98 

692.41 24.8 5.0 672.66 9.20 683.41 06/26/02 
MW-C 700.24 17.0 10.0 693.24 15.78 684.46 06/19/97 

11.97 688.27 07/21/97 
10.22 690.02 03/27/98 
9.29 690.95 04/30/98 
16.50 683.74 07/15/98 
10.02 690.22 08/18/98 
13.42 686.82 06/26/02 

PZ-C 700.45 28.4 5.0 677.05 16.41 684.04 06/19/97 
15.64 684.81 07/21/97 
15.53 684.92 03/27/98 
14.74 685.71 04/30/98 
17.40 683.05 07/15/98 
15.86 684.59 08/18/98 

700.45 25.9 5.0 679.55 16.99 683.46 06/26/02 
MW-D 709.20 19.1 10.0 700.10 14.20 695.00 06/19/97 

13.16 696.04 07/21/97 
12.78 696.42 03/27/98 
15.01 694.19 07/15/98 
13.48 695.72 08/18/98 

709.20 19.2 10.0 700.00 13.65 695.55 06/26/02 
PZ-D 709.17 31.3 5.0 682.87 25.23 683.94 06/19/97 

24.45 684.72 07/21/97 
24.33 684.84 03/27/98 
26.22 682.95 07/15/98 
24.70 684.47 08/18/98 

709.17 31.5 5.0 682.72 25.75 683.42 06/26/02 

Sigma Environmental Serives, Inc. 

Page 1 of 6 9/30/2002 i:\Whitefsh\3125\Gwdata.xls 



Table 1 
Static Groundwater Level Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Sioma Proiect No. 3125 

Top of Casing 
Depth of Screen Top of Screen Depth to 

Groundwater 
Well ID Elevation Elevation Date 

(ft MSL) 
Well (ft) Length (ft) (ft-MSL) W ater (ft) 

(ft-MSL) 
MW-E 708.68 18.6 10.0 700.08 12.90 685.52 06/19/97 

12.20 686.22 07/21/97 
11 .33 697.35 03/27/98 
15.37 693.31 07/15/98 
13.18 685.24 08/18/98 
12.68 696.00 06/26/02 

MW-4 698.42 20.7 5.0 682.77 13.15 685.27 06/07/96 
16.10 682.32 01 /06/97 
14.40 684.02 06/19/97 
13.51 684.91 03/27/98 
15.38 683.04 07/15/98 
13.86 684.56 08/18/98 
14.93 683.49 06/26/02 

MW-6 703.30 22.3 5.0 686.00 18.42 684.88 06/19/97 
17.40 685.90 07/21/97 
17 .11 686.19 03/27/98 
15.86 687.44 04/30/98 
19.57 683.73 07/15/98 
17.27 686.03 08/18/98 

703.30 22.0 5.0 686.30 18.90 684.40 06/26/02 
W-MW-10 708.69 30.4 5.0 683.29 23.44 685.25 06/07/96 

26.37 682.32 01 /06/97 
24.70 683.99 06/19/97 
23.81 684.88 03/27/98 
25.68 683.01 07/15/98 
24.15 684.54 08/18/98 
25.22 683.47 06/26/02 

W-MW-11 705.29 27.9 5.0 682.44 20.78 684.51 06/07/96 
23.00 682.29 01/06/97 
21.31 683.98 06/19/97 
20.44 684.85 03/27/98 
22.30 682.99 07/15/98 
20.78 684.51 08/18/98 
21 .86 683.43 06/26/02 

MW-18 703.65 27.5 10.0 686.19 16.42 687.23 06/07/96 
21.36 682.29 01/06/97 
19.51 684.14 06/19/97 
17.60 686.05 03/27/98 
20.52 683.13 07/15/98 
17.47 686.18 08/18/98 
NM NM 06/26/02 

MW-22 709.47 32.5 10.0 687.02 24.31 685.16 06/07/96 
25.57 683.90 06/19/97 
24.68 684.79 03/27/98 
26.54 682.93 07/15/98 
25.02 684.45 08/18/98 

709.47 27.0 10.0 692.52 26.07 683.40 06/26/02 
MW-24S 711 .01 10.26 700.75 08/18/98 

10.14 700.87 08/26/98 
711 .01 14.8 5.0 701 .21 9.32 701 .69 06/26/02 

MW-24D 711 .00 12.31 698.69 08/18/98 
12.84 698.16 08/26/98 

711 .00 24.9 5.0 691 .10 12.03 698.97 06/26/02 

Sigma Environmental Serives, Inc. 

Page 2 of 6 9/30/2002 i:\Whitefsh\3125\Gwdata.xls 



Table 1 
Static Groundwater Level Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Siqma Project No. 3125 

Top of Casing 
Depth of Screen Top of Screen Depth to 

Groundwater 
Well ID Elevation Elevation Date 

(ft MSL) 
Well (ft) Length (ft) (ft-MSL) Water (ft) 

(ft-MSL) 

MW-25 705.48 21.8 10.0 693.64 10.54 694.94 06/07/96 
12.16 693.32 01 /06/97 
11.59 693.89 06/19/97 
10.86 694.62 03/27/98 
12.30 693.18 07/15/98 
11.43 694.05 08/18/98 
11 .25 694.23 06/26/02 

MW-26 702.47 24.1 10.0 688.39 17.33 685.14 06/07/96 
20.25 682.22 01 /06/97 
18.57 683.90 06/19/97 
17.82 684.65 07/21 /97 
17.69 684.78 03/27/98 
19.55 682.92 07/15/98 
18.03 684.44 08/18/98 
19.09 683.38 06/26/02 

W-MW-1S 699.48 18.4 10.0 691.08 12.52 686.96 05/12/98 
16.72 682.76 07/15/98 
MN MN 06/26/02 

W-MW-2S 701.35 15.2 10.0 696.13 9.49 691.86 05/12/98 
15.97 685.38 07/15/98 
MN MN 06/26/02 

W-MW-3S 693.14 17.8 10.0 685.34 3.72 689.42 05/13/98 
9.13 684.01 07/15/98 
MN MN 06/26/02 

W-MW-4S 696.64 18.1 10.0 688.54 8.72 687.92 05/13/98 
10.28 686.36 07/15/98 

695.93 17.9 10.0 688.08 12.53 683.40 06/26/02 
W-MW-4D 695.63 22.8 5.0 677.83 11.90 683.73 05/12/98 

14.10 681.53 07/15/98 
696.92 22.6 5.0 679.37 13.69 683.23 06/26/02 

W-MW-5S 696.48 16.4 10.0 690.08 11 .38 685.10 05/12/98 
13.94 682.54 07/15/98 

696.73 17.3 10.0 689.43 13.30 683.18 06/26/02 
MPS: MW-1 708.95 18.2 10.0 700.75 9.41 699.54 08/18/98 

8.92 700.03 08/19/98 
9.45 699.50 08/26/98 
9.13 699.82 12/08/00 
9.12 699.83 01/12/01 
7.93 701 .02 06/26/02 

MPS: P-1 708.99 32.3 5.0 681.69 24.04 684.95 08/18/98 
25.08 683.91 08/19/98 
25.33 683.66 08/26/98 
27.49 681 .50 01/21/99 
27.13 681.86 12/08/00 
27.36 681.63 01/12/01 
26.03 682.96 06/26/02 

Sigma Environmental Serives, Inc. 
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Table 1 
Stati c Groundwater Level Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Siqma Pro ject No. 3125 

Top of Casing 
Depth of Screen Top of Screen Depth to 

Grou ndwater 
W ell ID Elevation Elevation Date 

(fl MSL) 
W ell (ft) Length {fl) (ft-MSL) Water (ft) 

(ft-MSL) 

MPS: MW-2 703.42 17.8 10.0 695.62 DRY DRY 08/18/98 
DRY DRY 08/19/98 
DRY DRY 08/26/98 
16.96 686.46 01/12/01 
16.92 686.50 06/26/02 

MPS: P-2 703.58 33.4 5.0 675.18 19.63 683.95 08/18/98 
19.68 683.90 08/19/98 
19.91 683.67 08/26/98 
22.09 681.49 01/2 1/99 
21 .98 681.60 01/12/01 
20.65 682.93 06/26/02 

MPS: MW-3 696.41 11.0 6.0 691.41 10.73 685.68 08/18/98 
10.82 685.59 08/19/98 
DRY DRY 08/26/98 
DRY DRY 01/12/01 
DRY DRY 06/26/02 

MPS: P-3 696.58 31.1 5.0 670.48 12.58 684.00 08/18/98 
12.64 683.94 08/19/98 
12.90 683.68 08/26/98 
15.06 681.52 01/21/99 
14.94 681.64 01/12/01 
13.63 682.95 06/26/02 

MPS: P-4 703.01 32.45 5.0 675.56 19.42 683.59 01/18/99 
21 .23 681 .78 12/08/00 
21.47 681.54 01 /12/01 

703.20 32.3 5.0 675.95 20.12 683.08 06/26/02 
MPS: P-5 703 .1 2 75.7 5.0 632.42 19.55 683.57 01 /25/99 

21.04 682.08 12/08/00 
21.43 681.69 01/12/01 

703.30 75.9 5.0 632.40 20.37 682.93 06/26/02 
MPS: P-6 693.22 19.9 5.0 678.32 9.75 683.47 02/1 3/99 

693.30 11.50 681 .80 12/07/00 
11 .79 681.51 01 /12/01 

693.32 19.9 5.0 678.47 10.44 682.88 06/26/02 
MPS: P-7 693.04 41.9 5.0 656.14 10.97 682.07 12/07/00 

11 .20 681.84 01/12/01 
10.21 682.83 06/26/02 

PZ-8 696.21 67.4 5.0 633.81 13.88 682.33 12/07/00 
14.06 682.15 01/12/01 
12.41 683.80 06/26/02 

MW-8 696.24 19.9 15.0 691.34 13.86 682.38 12/07/00 
14.16 682.08 01 /12/01 
12.54 683.70 06/26/02 

Sigma Environmental Serives, Inc. 
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Table 1 
Static Groundwater Level Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Si~ma Project No. 3125 

Top of Casing 
Depth of Screen Top of Screen Depth to 

Groundwater 
Well ID Elevation Elevation Date 

(ft MSL) 
Well (ft) Length (ft) (ft-MSL) Water (ft) 

(ft-MSL) 

PZ-9 697.68 60.5 5.0 642.18 11.29 686.39 12/07/00 
11 .71 685.97 01 /12/01 
9.81 687.87 06/26/02 

MW-9 697.70 19.8 15.0 692.90 7.47 690.23 12/07/00 
8.19 689.51 01 /12/01 
5.35 692.35 06/26/02 

PZ-10 686.84 42.5 5.0 649.34 13.75 673.09 12/07/00 
14.05 672.79 01 /12/01 

686.95 42.5 5.0 649.45 10.21 676.63 06/26/02 

MW-10 687.10 19.5 15.0 682.60 15.53 671 .57 12/07/00 

15.94 671.16 01 /12/01 

687.21 19.5 15.0 682.71 11.75 675.46 06/26/02 

PZ-11 691.46 48.5 5.0 648.01 8.63 682.83 06/26/02 

MW-11 691 .68 17.7 15.0 688.98 8.84 682.84 06/26/02 
MW-101 708.57 15.1 10.0 703.52 9.05 699.52 12/12/96 

8.31 700.26 01 /06/97 
8.1 9 700.38 06/19/97 
8.70 699.87 07/15/98 
8.01 700.56 08/18/98 
8.24 700.33 08/26/98 
8.07 700.50 06/26/02 

P-1 01 708.65 35.4 5.0 678.25 14.49 694.16 12/12/96 
14.22 694.43 01 /06/97 
13.64 695.01 06/19/97 
14.48 694.17 07/15/98 
13.14 695.51 08/18/98 
13.62 695.03 08/26/98 
13.15 695.50 06/26/02 

MW-102 707.42 17.5 10.0 699.92 12.32 695.10 12/12/96 
12.37 695.05 01 /06/97 
10.71 696.71 06/19/97 
11 .23 696.19 07/15/98 
10.13 697.29 08/18/98 
10.38 697.04 08/26/98 
10.48 696.94 06/26/02 

P-102 706.53 32.3 5.0 679.22 18.97 687.56 08/18/98 
19.27 687.26 08/26/98 
19.57 686.96 06/26/02 

MW-103 715.68 19.1 10.0 706.63 16.05 699.63 12/1 2/96 
15.34 700.34 01 /06/97 
15.28 700.40 06/19/97 
15.84 699.84 07/15/98 
15.11 700.57 08/18/98 
15.35 700.33 08/26/98 
15.23 700.45 06/26/02 

Sigma Environmental Serives, Inc. 
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Table 1 
Static Groundwater Level Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Siama Proiect No. 3125 

Top of Casing 
Depth of Screen Top of Screen Depth to 

Groundwater 
Well ID Elevation Elevation Date 

(ft MSL) 
Well (ft) Length (ft) (ft-MSL) Water (ft) 

(ft-MSL) 

MW-104 709.23 14.8 10.0 704.43 9.88 699.35 12/12/96 
9. 19 700.04 01/06/97 
8.88 700.35 06/19/97 

709.31 14.8 10.0 704.51 9.37 699.94 07/15/98 
8.67 700.64 08/18/98 
8.92 700.39 08/26/98 
8.76 700.55 06/26/02 

MW-106 706.53 17.0 10.0 699.50 8.65 697.88 08/18/98 
9.06 697.47 08/26/98 
9.27 697.26 06/26/02 

P-106 706.51 31.7 5.0 679.78 21.78 684.73 08/18/98 
22.05 684.46 08/26/98 
22.76 683.75 06/26/02 

MW-1 07 707.67 16.8 10.0 700.91 7.82 699.85 08/18/98 
8. 11 699.56 08/26/98 
8.00 699.67 06/26/02 

P-107 707.87 29.8 5.0 683. 11 13.62 694.25 08/18/98 
14.04 693.83 08/26/98 
14.79 693.08 06/26/02 

MW-108 707.07 16.7 10.0 700.42 8.20 698.87 08/18/98 
8.35 698.72 08/26/98 
8.32 698.75 06/26/02 

P-1 08 707. 18 69.1 5.0 643.09 21 .18 686.00 08/18/98 
21.82 685.36 08/26/98 
20.95 686.23 06/26/02 

MW-27 706.61 27.4 10.0 689.18 9.72 696.89 06/07/96 
11 .98 694.63 12/12/96 
11 .81 694.80 01 /06/97 
10.62 695.99 06/19/97 
10.96 695.65 07/15/98 
11 .72 694.89 08/18/98 
10.51 696.10 08/26/98 
10.53 696.08 06/26/02 

STAFF 
GUAGE 1 698.62 14.56 684.06 06/26/02 

STAFF 
GUAGE 2 689.33 6.95 682.38 06/26/02 

STAFF 
GUAGE 3 696.74 16.1 7 680.57 06/26/02 

STAFF 
GUAGE 4 689.50 12.45 677.05 06/26/02 

Notes: 
1. Top of casing elevations for MPS MW-1 through MPS P-6 from Natu ra l Resource Technology report (4/16/99) . 
Top of casing elevations for MPS P-6 th rough MW-10 surveyed by Northshore Engineering on December 12, 2000 
(MPS P-6 re-surveyed). 
2. Depth of well measured from top of casing. 
3. NM-Water level not measured. 

Sigma Environmental Serives, Inc. 
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MW-A Screened Interval: 4 to 14 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 0.45 <0.23 <0.26 <0.28 

04/21/98 0.44 NR NR <0.47 

PZ•A Screened Interval: 17 to 20 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/1 µg/1 µg/I µg/1 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 2.1 <0.23 <0.26 <0.28 

04/21/98 <0.44 NR NR <0.47 

MW-B Screened Interval: 4 to 14 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 
NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 <0.41 <0.23 <0.26 <0.28 

04/21/98 <0.44 NR NR <0.47 

PZ•B Screened Interval: 18.5 to 23.5 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/1 µg/1 µg/I µg/1 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 <0.41 <0.23 <0.26 <0.28 

04/21/98 <0.44 NR NR <0.47 

Page 1 of 10 

Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µg/1 µg/1 µg/1 µg/1 µg/1 

70 100 700 5 40 

7 20 140 0.5 8 

<0.28 <0.25 <0.23 NA NA 

<0.90 NR NR NR NR 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µg/1 µg/1 µg/I µg/1 µg/1 

70 100 700 5 40 

7 20 140 0.5 8 

0.64 <0.25 0.59 NA NA 

2.7 NR NR NR NR 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µg/1 µg/1 µg/1 µg/1 µg/I 

70 100 700 5 40 

7 20 140 0.5 8 

0.34 <0.25 <0.23 NA NA 
<0.90 NR NR NR NR 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µg/I µg/1 µg/1 µg/I µg/1 

70 100 700 5 40 

7 20 140 0.5 8 

0.48 <0.25 <0.23 NA NA 

<0.90 NR NR NR NR 

Sigma Environmental Services, Inc. 

9/30/2002 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/I µg/1 µg/1 µg/1 µg/I 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 

<0.27 <0.28 <0.27 <0.20 <0.23 

<0.41 NR NR <0.49 <0.52 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/1 µg/1 µg/1 µg/1 µg/I 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 
1.0 0.74 <0.27 2.0 0.79 

<0.41 NR NR <0.49 <0.52 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/1 µg/1 µg/1 µg/1 µg/1 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 

<0.27 <0.28 <0.27 <0.20 <0.23 

<0.47 NR NR <0.49 <0.52 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/1 µg/1 µg/1 µg/1 µg/1 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 

<0.27 <0.28 <0.27 <0.20 <0.23 

<0.41 NR NR <0.47 <0,52 
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MW•C Screened Interval: 5 to 15 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 
06/19/97 <2.0 <1.2 <1.3 <1.4 

04/21/98 0.58 NR NR <0.47 

PZ•C Screened Interval: 21 to 26 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 <0.41 <0.23 0.89 0.62 

04/21/98 <0.44 NR NR 0.8 

07/15/98 <0.44 NR NR <0.47 

MW-D Screened Interval: 7 to 17 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/I µgn µg/I µg/I 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 <100 <58 120 <70 

06/27/02 <86 <110 <110 <110 

PZ•D Screened Interval: 24.5 to 29.5 feet bgs 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE 
Tetrachloride 

Units: µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 

NR 140 PAL 0.5 0.5 85 0.7 

06/19/97 <41 <23 81 42 
06/27/02 <86 <110 <110 <110 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µg/I µg/I µg/I µg/I µg/I 

70 100 700 5 40 

7 20 140 0.5 8 
270 3.4 <1.2 NA NA 

51 NR NR NR NR 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µgn µgn µg/I µg/I µg/I 

70 100 700 5 40 

7 20 140 0.5 8 

110 2.3 <0.23 NA NA 

200 NR NR NR NR 

82 NR NR NR NR 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µgn µgn µg/I µg/I µg/I 

70 100 700 5 40 

7 20 140 0.5 8 

26,000 62 1,800 NA NA 

21,000 <120 <100 <120 <280 

voes 

cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene 
DCE Chloride 

µg/I µg/I µg/I µg/I µg/I 

70 100 700 5 40 

7 20 140 0.5 8 

19,000 84 36 NA NA 

19,000 <120 <100 <120 <280 

Sigma Environmental Services, Inc. 

9/30/2002 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/I µg/I µg/I µg/I µg/I 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 
73 <1.4 <1.4 540 14 
81 NR NR 13 3.1 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/I µg/I µg/I µg/I µg/I 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 
0.27 <0.28 <0.27 1.5 150 

<0.41 NR NR 16 230 
<0.41 NR NR 0.89 150 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µgn µg/I µgn µg/I µg/I 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 

4,500 660 400 9,900 520 
460 <130 <110 1,400 280 

PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

µg/I µg/I µg/I µg/I µg/I 

5 1,000 200 5 0.2 

0.5 200 40 0.5 0.02 

51 <28 <27 1,900 4,100 
<100 <130 <110 5,000 3,500 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

MW•E Screened Interval: 7 to 17 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µgA µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 
06/19/97 <8.2 <4.6 <5.2 <5.6 390 <5.0 <4.6 NA NA 510 <5.6 <5.4 2,700 <4.6 

06/27/02 <4.3 <5.6 <5.7 <5.7 140 <5.9 <4.9 <6.0 <14 290 <6.3 <5.7 330 <1.2 

MW-4 Screened Interval: 14.2 to 19.2 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µgA µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 
10/05/88 <1.0 <1.0 3.6 <1.0 NA <1.0 <1.0 <1.0 NR 400 <1.0 <1.0 425 <1.0 

11/10/88 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 NR 223 <1.0 <1.0 341 <1.0 

04/19/89 <1.0 <1.0 6 2.3 NA 229 <1.0 <1.0 NR 110 <1.0 <1.0 264 <1.0 

11/16/93 <0.2 <0.5 2.3 1.0 212 2.2 <1.0 <2.5 NR 87.1 <1.0 <0.5 104 38,7 
06/07/96 NA NA ND NA 190 ND ND NA NR 1,400 ND ND 1,100 18 
06/20/97 <0.82 <0.46 1.60 0.72 150 0.92 <0.46 NA NA 270 <0.56 <0.54 170 18 
06/27/02 <4.3 <5.6 <5.7 <5.7 170 <5.9 <4.9 <6.0 <14 640 <6.3 <5.7 310 7.4 

MW-6 Screened Interval: 15.3 to 20.3 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

11/16/93 0.3 <0.5 <0.5 <0.4 0.9 <0.5 <1.0 NA NA <0.5 <2.0 <0.5 0,7 1.3 

06/07/96 NA NA NA ND ND ND ND NA NA ND ND ND ND ND 

06/20/97 <0.41 <0.23 <0.26 <0.28 0.45 <0.25 <0.23 NA NA <0.27 <0.28 <0.27 <0.20 0.37 
04/21/98 <0.44 NR NR <0.47 <0.90 NR NR NR NR <0.41 NR NR <0.43 0.99 
07/15/98 <0.44 NR NR <0.47 <1.1 NR NR NR NR <0.41 NR NR <0.49 1.3 

Sigma Environmental Services, Inc. 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

W-MW-10 Screened Interval: 23.3 to 28.3 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 
10/05/88 <1.0 <1.0 23 48 NR <1.0 <1.0 8.2 NA 138 24 30 2830 <1.0 

11/10/88 3.9 <1.0 31 54 NR <1.0 <1.0 <1.0 NA 34 3.4 <1.0 877 <1.0 

04/19/89 <1.0 <1.0 18.8 35.8 NR 10400 3.5 <1.0 NA 477 11.5 <1.0 3400 3400 
11/16/93 0.3 <0.5 2.4 2.3 81.8 20.2 <1.0 <2.5 NA 751 <2.0 <0.5 2740 303 
06/07/96 NA NA ND NA 740 ND ND NA NA 300 ND ND 1,700 840 
06/20/97 <8.2 <4.6 <5.2 <5.6 1,400 19 <4.6 NA NA 480 <5.6 <5.4 2,000 820 
06/27/02 <43 <56 <57 <57 17,000 <59 87 "J" <60 <140 <49 480 <57 <73 4,800 

W-MW-11 Screened Interval: 20.6 to 25.6 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µgn µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 
10/05/88 <1.0 <1.0 19.4 18.7 NA <1.0 <1.0 <1.0 NA 15.8 3.6 27.9 <1.0 <1.0 

11/10/88 <1.0 <1.0 20.6 20.8 NA <1.0 <1.0 <1.0 NA 9 <1.0 42.6 11.9 <1.0 

04/19/89 3.8 <1.0 30.2 28 NA 9130 0.7 <1.0 NA 11.8 2.2 48.4 89 825 
11/16/93 1.1 <0.5 22.9 7.0 2,880 21.3 39.8 <2.5 NA <0.5 30.4 21.8 7.2 1,750 
06/07/96 NA NA ND NA 28,000 NA 400 NA NA ND 1,000 ND ND 7,500 
06/20/97 <41 <23 32 <28 9,300 54 45 NA NA <27 110 <27 <20 2,100 
06/27/02 <86 <110 <110 <110 1,300 <120 <100 <120 <280 1,300 <130 <110 3,900 400 

MW-18 Screened Interval: 15.7 to 25.7 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µgn µg/I µg/I µg/I µgn µgn µg/I µg/I µgn µg/I µgn µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

4/19/1988 <1.0 <1.0 4.8 0.4 NA 106 <1.0 <1.0 NA <1.0 <1.0 <1.0 9.4 <1.0 

11/16/93 0.2 <0.5 2.5 <0.4 111 1.8 <1.0 <2.5 NA <0.5 <2.0 <0.5 3.2 30.5 
06/07/96 NA NA ND NA 15 NA ND NA NA ND ND ND 1.4 2.3 
06/20/97 <0.41 <0.23 0.94 0.33 83 1.4 <0.23 NA NA <0.27 <0.28 <0.27 3.2 11 

MW-22 Screened Interval: 21.8 to 31.8 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

4/19/1989 18.8 ND 185 82.3 NA 22,200 24.7 <1 NA 36.4 25.3 <1 1,180 2,490 
11/16/93 13.8 20.1 153 58.7 1,830 195 3,880 NA NA 823 2,310 488 1,720 770 
06/27/95 <40 NA <100 <80 17,400 <100 12,800 NA NA 7,290 1,380 251 13,400 3,480 
06/07/96 <600 <1000 <1000 <1000 73,000 <1000 5,100 <1000 <1000 4,100 3,100 1,100 83,000 2,800 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay• Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

MW-24S Screened Interval: 7.7 to 12.7 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

11/16/93 <0.2 <0.5 <0.5 <0.4 <0.5 <0.5 <1.0 NA NA <0.5 <2.0 <0.5 0.5 <0.2 

06/07/96 <0.6 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 

08/18/98 <0.27 NA <0.35 <0.43 0.7 <0.79 0.43 <0.36 NA 1.2 0.29 <0.30 1.2 <0.20 

MW-24D Screened Interval: 17.8 to 22.8 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl ChloridE 
Tetrachloride DCE Chloride 

Units: µg/1 µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

11/16/93 <0.2 <0.50 <0.50 <0.40 <0.50 <0.5 <1.0 <2.5 NA <0.5 5.9 <0.5 <0.3 <0.2 

06/07/96 <0.6 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 

08/18/98 <0.27 NA <0.35 <0.43 0.96 <0.79 0.68 <0.36 NA 2.1 0.45 <0.30 5.4 <0.20 

MW-25 Screened Interval: 10 to 20 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/I µg/I µg/1 µg/I µg/1 µg/1 µg/1 µg/1 µg/I µg/I µg/1 µg/1 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

06/27/95 <4.0 <10 <10 <8.0 632 <10 <20 NA NA <10 <40 <10 <4.0 59.5 
06/07/96 NA NA ND NA 19 ND ND NA NA ND NA ND ND 1.8 
06/20/97 <4.1 <2.3 <2.6 7.1 1,000 6.6 <2.3 NA NA <2.7 <2.8 <2.7 <2.0 250 

8/18/1998 <0.27 NA <0.35 0.78 85 <0.79 <0.32 <0.36 NA <0.43 <0.27 <0.30 <0.37 16 

MW-26 Screened Interval: 12 to 22 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethylbenzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/I µg/I µg/I µg/1 µg/I µg/I µg/1 µg/I µg/1 µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

06/27/95 <20 <50 <50 <40 3,070 <50 <100 NA NA <50 <200 <50 <20 712 
06/07/96 NA NA ND NA 1,100 ND ND NA NA ND NA ND ND 690 
06/20/97 <4.1 <2.3 <2.6 <2.8 1,000 9.0 <2.3 NA NA <2.7 <2.8 <2.7 <2.0 350 
06/27/02 <2.2 <2.8 <2.9 <2.9 220 <3.0 <2.5 <3.0 <7.0 <2.5 <3.2 <2.9 <3.7 160 
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Table2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

MW-27 Screened Interval: 18 to 28 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride Tetrachlonde DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µgfl µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 
NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

06/27/95 4.7 <0.5 40.8 a.a 4,270 80.6 <1.0 NA NA 7.5 10.6 <0.5 63.9 4,100 
06/07/96 NA NA ND NA 7,700 ND ND NA NA ND NA ND ND 8,700 
11/26/1996 <30 <50 <50 <50 8,200 <50 <50 <50 <50 <50 <50 <50 <50 6,800 
6/19/1997 <20 <12 32 29 9,800 50 <12 <11 <11 <14 42 <14 <10 7,500 
8/18/1998 <14 ND 34 24 10,000 51 <16 30 ND <22 39 <15 <18 5,500 
6/26/2002 10 ND 27 24 a,aoo 57 0.51 <0.85 ND 1.1 15 <0.69 3.2 3,900 

W-MW-1S Screened Interval: 5 to 15 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µgfl µg/I µg/I µg/I µg/I µg/I µgfl µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

04/21/98 <0.44 NA NA <0.47 NA NA NA NA NA <0.41 NA NA <0.49 <0.52 

07/15/98 <0.44 NA NA <0.47 <0.9 NA NA NA NA <0.41 NA NA <0.49 <0.52 

W•MW-25 Screened Interval: 5 to 15 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

04/21/98 <0.44 NA NA <0.47 <0.9 NA NA NA NA <0.41 NA NA <0.49 <0.52 

07/15/98 <0.44 NA NA <0.47 <0.9 NA NA NA NA <0.41 NA NA <0.49 <0.52 

W-MW-35 Screened Interval: 3 to 13 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethylbenzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachlortde DCE Chloride 

Units: µgfl µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

04/21/98 <0.44 NA NA <0.47 NA NA NA NA NA <0.41 NA NA <0.49 <0.52 

07/15/98 <0.44 NA NA <0.47 <0,9 NA NA NA NA <0.41 NA NA <0.63 <0.52 

W•MW-4S Screened Interval: 5 to 15 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachlonde DCE Chloride 

Units: µg/I µg/I µg/I µg/I µgn µgfl µgn µgfl µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

04/21/98 <0.44 NA NA <0.47 NA NA NA NA NA <0.41 NA NA <0.49 <0.52 

07/15/98 <0.44 NA NA <0.47 <0.9 NA NA NA NA <0.41 NA NA <0.49 <0,52 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

W-MW-4D Screened Interval: 15 to 20 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

04/21/98 <0.44 NA NA <0.47 <0.90 NA NA NA NA <0.41 NA NA <0.49 <0.52 

07/15/98 <0.44 NA NA <0.47 1.3 NA NA NA NA <0.41 NA NA <0.49 <0.52 

W-MW-5S Screened Interval: 5 to 15 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

04/21/98 <0.44 NA NA <0.47 NA NA NA NA NA <0.41 NA NA <0.49 22 
07/15/98 <0.44 NA NA <0.47 12 NA NA NA NA <0.41 NA NA 1.2 43 

MPSMW-1 Screened Interval: 6 to 16 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

08/19/98 <0.27 NA <0.35 <0.43 <0.28 <0.79 <0.32 <0.36 <0.35 <0.43 <0.27 <0.30 <0.37 <0.20 

12/08/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.10 <0.25 <0.25 <0.25 

MPS P-1 Screened Interval: 25 to 30 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

08/19/98 <5.4 NA 8.4 <8.6 2,600 <16 <6.4 <7.2 <7.0 <8.6 <5.4 <6.0 <7.4 820 

01/21/99 <6.8 NA 11 <11 3,200 <20 <8.0 <9.0 <8.8 <11 <6.8 <7.5 <9.2 1,100 
12/08/00 <10 NA <25 <25 3,200 <25 <25 <25 <25 <25 <10 <25 <25 1,600 

12/00 Dup. <10 NA <25 <25 3,100 <25 <25 <25 <25 <25 <10 <25 <25 1,400 

MPS P-2 Screened Interval: 25.6 to 30.6 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 µg/1 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

08/19/98 <2.7 NA 5.2 <4.3 1,000 8.9 <3.2 3.7 <3.5 <4.3 <2.7 <3.0 <3.7 810 
01/21/99 <5.4 NA 8.2 <8.6 1,900 <16 <6.4 <7.2 <7.0 <8.6 <5.4 <6.0 <7.4 1,600 
06/27/02 <22 <28 <29 <29 1,400 <30 <25 <30 <70 <25 <32 <29 <37 2,100 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

MPSP·3 Screened Interval: 25 to 30 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 
08/19/98 <0.54 NA <0.70 <0.86 320 1.7 <0.64 1.0 <0.70 <0.86 <0.54 <0.60 <0.74 150 

01/21/99 <0.54 NA 0.78 <0.86 340 3.7 <0.64 <0.72 <0.70 <0.86 <0.54 <0.60 <0.74 240 

06/27/02 <22 <28 <29 <29 2,200 <30 <25 <30 <70 <25 <32 <29 <37 1,500 

MPS P-4 Screened Interval: 28 to 33 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µgn µgn µg/I µgn µg/I µgn µgn µg/I µg/I µgn µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

01/18/99 <2.7 NA 7.9 <4.3 1,500 11 <3.2 7.2 <3.5 <4.3 <2.7 <3.0 <3.7 1,000 
12/08/00 <4.0 NA <10 <10 880 <10 <10 <10 <10 <10 <4.0 <10 <10 760 
06/27/02 <22 <28 <29 <29 2,200 <30 <25 <30 <70 <25 <32 <29 <37 1,500 

MPSP•S Screened Interval: 71.5 to 76.5 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µgn µg/I µg/I µg/I µg/I µg/I µgn µg/I µg/I µg/I µgn 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

01/25/99 <0.27 NA <0.35 <0.43 18 <0.79 <0.32 <0.36 0.38 <0.43 0.98 <0.30 <0.37 110 
12/08/00 <0.20 

I 
NA <0.50 <0.50 10 <0.50 <0.50 <0.50 <0.50 <0.50 <0.20 <0.50 <0.50 91 

06/27/02 <0.43 <0.56 <0.57 <0.57 25 <0.59 <0.49 <0.6 <1.4 <0.49 <0.63 <0.57 <0.73 53 

MPSP-6 Screened Interval: 15.5 to 20.5 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µgn µgn µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

02/13/99 <2.7 NA 4.7 <4.3 850 <7.9 <3.2 <3.6 <3.5 <4.3 <2.7 <3.0 <3.7 810 
12/07/00 <0.10 NA 3.2 <0.25 670 3.6 <0.25 <0.25 <0.25 <0.25 <0.10 <0.25 <0.25 530 
06/27/02 <2.2 <2.8 <2.9 <2.9 290 <3.0 <2.5 <3.0 <7.0 <2.5 <3.2 <2.9 <3.7 290 

MPSP-7 Screened Interval: 45 to 50 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µgn µg/I µg/I µgn µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 33 <0.25 <0.25 <0.25 0.36 <0.25 0.63 <0.25 <0.25 1,400 
06/27/02 <2.2 <2.8 <2.9 <2.9 15 <3.0 <2.5 <3.0 <7.0 <2.5 <3.2 <2.9 <3.7 360 

Sigma Environmental Services, Inc. 
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Table2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

PZ-8 Screened Interval: 63 to 68 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/1 µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/1 µg/I 

NR140ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.10 <0.25 <0.25 <0.25 

MW-8 Screened Interval: 5.5 to 20.5 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/1 µg/I µg/1 µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.10 <0.25 <0.25 <0.25 

PZ-9 Screened Interval: 56 to 61 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/1 µg/1 µg/I µg/I µg/1 µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 3.2 <0.25 2.2 <0.25 <0.25 <0.25 

MW-9 Screened Interval: 5 to 20 feet bgs 

voes 

Sampling Date Benzene 
Carbon 1,1-DCA 1,1-DCE cis-1,2-DCE 

trans-1,2-
Ethyl benzene 

Methylene 
Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/1 µg/I µg/I µg/1 µg/1 µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.10 <0.25 <0.25 <0.25 

Sigma Environmental Services, Inc. 
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Table 2 

Groundwater Quality Data 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 

Sigma Project No. 3125 

PZ•10 Screened Interval: 38 to 43 feet bgs 

voes 

Sampling Date Benzene 
Carbon 1,1-DCA 1,1-DCE cis-1,2-DCE 

trans-1,2-
Ethyl benzene 

Methylene 
Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 

Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µgA µgA µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 2.8 <0.25 0.79 <0.25 <0.25 <0.25 

MW-10 Screened Interval: 5 to 20 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µgA µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

12/07/00 <0.10 NA <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25 <0.10 <0.25 <0.25 <0.25 

PZ-11 Screened Interval: 44 to 49 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I µg/I 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 

NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

06/27/02 <0.43 <0.56 <0.57 <0.57 <0.53 <0.59 <0.49 <0.6 <1.4 <0.49 <0.63 <0.57 <0.73 <0.12 

MW-11 Screened Interval: 5 to 20 feet bgs 

voes 

Sampling Date Benzene 
Carbon 

1,1-DCA 1,1-DCE cis-1,2-DCE 
trans-1,2-

Ethyl benzene 
Methylene 

Naphthalene PCE Toluene 1,1,1-TCA TCE Vinyl Chloride 
Tetrachloride DCE Chloride 

Units: µg/I µg/I µg/I µg/I µgA µg/I µgA µg/I µg/I µg/I µg/I µgA µg/I µgA 

NR 140 ES 5 5 850 7 70 100 700 5 40 5 1,000 200 5 0.2 
NR 140 PAL 0.5 0.5 85 0.7 7 20 140 0.5 8 0.5 200 40 0.5 0.02 

06/27/02 <0.43 <0.56 <0.57 <0.57 <0.53 <0.59 <0.49 <0.6 <1.4 <0.49 <0.63 <0.57 <0.73 <0.12 

Notes: 
1. NR 140 ES= Wis. Adm. Code Chapter NR 140 Enforcement Standard 

2. NR 140 PAL= Wis. Adm. Code Chapter NR 140 Preventive Action Limit 

3. Abbreviations: 

ND = Not Detected NS= Not Sampled 

1,1-DCA = 1, 1-Dichloroethane 1,1-DCE = 1, 1-Dichloroethene 

cis-1,2-DCE = cis-1,2-Dichloethene trans-1,2-DCE = trans-1,2-Dichloethene 

TCE = Trichlorethene PCE = Tetrachloroethene 

1,1,1-TCA = 1, 1, 1-Trichlorethane 

6. ES Exceedances: I BOLD I PAL Exceedances: BOLD 

Sigma Environmental Services, Inc. 
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Page 1 of 4 

MW-A 

MW-B 

06/19/97 

MW-D 

06/19/97 
06/27/02 

PZ-D 

06/27/02 

MW-E 

06/27/02 

MW-4 

DATE 

06/27/02 

W-MW-10 

06/27/02 

Ethene 

Ethene 
nu/L 

64 

38009 
3300 

Ethene 

2500 

130 

Table 3 
Groundwater Biodegradation Parameters 

Former Good Hope Road Landfill Site and the vicinity 
Sigma Project No. 3125 

Ethane 

22792 
8000 

Ethane 

870000 

53000 

Biodegradation Parameters 
Methane DO REDOX 

407794 
31000 0.2 -102.7 

Biodegradation Parameters 
DO REDOX 

1500000 0.2 -142.9 

Biodegradation Parameters 
Methane DO REDOX 

nu/L 

0.22 

Biodegradation Parameters 
Methane DO REDOX 

nu/L 

38000 0.29 -31.8 

Sigma Environmental Serives, Inc. 

9/30/2002 

pH Ferrous Iron 

7 0 15.3 

pH Ferrous Iron 

7 0 14.8 

pH 

7 0 15.1 

7 0 14.9 

i:\Whitefsh\3125\Gwdata.xls 



W-MW-11 
Ethene 

DATE (null) 

06127102 

MW-26 
Ethene 

DATE (null) 

06127102 

MPS MW-1 
Ethene 

DATE (null) 

12107100 

MPS P-1 
Ethene 

DATE (null) 

12107100 

MPS MW-2 
Ethene 

DATE (null) 

12107100 

MPS P-2 
Ethene 

DATE (null) 

I 12107100 
06127102 

MPS MW-3 
Ethene 

DATE (null) 

12/07/00 

MPS P-3 
Ethene 

DATE (null) 

06127102 

Page 2 of 4 

Table 3 
Groundwater Biodegradation Parameters 

Former Good Hope Road Landfill Site and the vicinity 
Sigma Project No. 3125 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (null) (mgl l) (mV) 

0.23 -131. 1 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (null) (mgl l) (mV) 

0.19 -146 .9 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (null) (mgll) (mV) 

0.61 109.6 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (null) (mgl l) (mV) 

0.31 47.2 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(null) (null) (mol l) (mV) 

0.61 109.6 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(null) (null) (mol l) (mV) 

0.61 109.6 
0.28 -169.6 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(null) (null) (moll) (mV) 

0.61 109.6 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nu/L) (nu/L) (mal l) (mV) 

0.24 -178.4 

Sigma Environmental Serives, Inc. 

913012002 

pH Ferrous Iron Temp 
(ppm) (OC) 

7 0 14.9 

pH Ferrous Iron Temp 
(ppm) (OC) 

7 0 15.1 

pH Ferrous Iron Temp 
lnnm) (OC) 

7 0 12.0 

pH Ferrous Iron Temp 
(ppm) (OC) 

7 0 13.1 

pH Ferrous Iron Temp 
loom) (OC) 

7 0 12.0 

pH Ferrous Iron Temp 
loom) (OC) 

7 0 12.0 
7 0 14.5 

pH Ferrous Iron Temp 
(ppm) (OC) 

7 0 12.0 

pH Ferrous Iron Temp 
lnnm) (OC) 

7 0 14.7 
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MPS P-4 
Ethene 

DATE (nul l) 

12107100 
06127102 910 

MPS P-5 
Ethene 

DATE /null) 

12107100 
06127102 <5.0 

MPS P-6 
Ethene 

DATE (nul l) 

12107100 
06127102 520 

MPS P-7 
Ethene 

DATE (null) 

12107100 
06127102 6600 

PZ-8 
Ethene 

DATE (null) 

12107100 

MW-8 
Ethene 

DATE (null) 

12107100 

PZ-9 
Ethene 

DATE (nul l) 

12107100 

MW-9 
Ethene 

DATE (null) 

12107100 

PZ-10 
Ethene 

DATE /nul l) 

12107100 

Page 3 of 4 

Table 3 
Groundwater Biodegradation Parameters 

Former Good Hope Road Landfill Site and the vicinity 
Sigma Project No. 3125 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (nul l) (mgl l) (mV) 

0.42 22.3 
37000 130000 0.5 77.1 

Biodegradation Parameters 
Ethane Methane DO REDOX 
/nul l) (null) (mgl l) (mV) 

0.61 19.7 
64 520 0.22 -106.7 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (nul l) (mgl l) (mV) 

0.43 38.9 
4400 4400 0.47 110.6 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(null) (null) (mgl l) (mV) 

0.32 -43.7 
260000 550000 0.44 96.7 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (null) (mgll) (mV) 

0.61 136.1 

Biodegradation Parameters 
Ethane Methane DO REDOX 
/nul l) (nu/L) (mgll) (mV) 

1.09 212.2 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(null) {null) (mgll) (mV) 

0.79 157.7 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (null) (mgl l) (mV) 

0.62 133.4 

Biodegradation Parameters 
Ethane Methane DO REDOX 
(nul l) (nul l) (mgl l) (mV) 

0.39 18.9 

Sigma Environmental Serives, Inc. 

913012002 

pH Ferrous Iron Temp 
loom) (DC) 

7 0 13.7 
7 0 14.8 

pH Ferrous Iron Temp 
loom) (DC) 

7 0 13.4 
7 0 13.7 

pH Ferrous Iron Temp 
(ppm) (DC) 

7 0 14.2 
7 0 15.2 

pH Ferrous Iron Temp 
(ppm) (DC) 

7 0 13.5 
11 0 13.9 

pH Ferrous Iron Temp 
loom) (DC) 

7 0.8 13.7 

pH Ferrous Iron Temp 
loom) (DC) 

7 0.2 13.9 

pH Ferrous Iron Temp 
(ppm) (DC) 

7 0 13.5 

pH Ferrous Iron Temp 
loom) (DC) 

7 0 12.2 

pH Ferrous Iron Temp 
loom) (DC) 

11 0 13.2 
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MW-10 

PZ-11 

06/27/02 510 

MW-11 
Ethene 

06/27/02 560 

Page 4 of 4 

Table 3 
Groundwater Biodegradation Parameters 

Former Good Hope Road Landfill Site and the vicinity 
Sigma Project No. 3125 

900 

Ethane 
nu/L 

110 

Biodegradation Parameters 

Biodegradation Parameters 

6800 0.37 192.7 

Biodegradation Parameters 
DO REDOX 

16000 0.45 160.5 

Sigma Environmental Serives, Inc. 

9/30/2002 

7 0 13.8 

pH Ferrous Iron 

7 0 15.2 

i:\Whitefsh\3125\Gwdata.xls 



Table 4 
Vertical Gradient Calculations 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Sigma Project No. 3125 

Top of 
Depth Screen Top of Depth to Groundwate 

Casing Elev. Diff. Water Col. Calculated 
Well ID 

Elevation 
of Well Length Screen (ft Water r Elevation Date (shallow- mid-pt. PZ Ser. Mid-pt. Vertical 

(ft MSL) 
(ft) (ft) MSL) (ft) (ft-MSL) deep) Elev. mid-pt. Diff. Gradient Direction 

MW-A 697.36 16.4 10.0 690.96 9.62 687.74 08/18/98 3.12 684.35 676.7 7.65 0.4078 Down 
PZ-A 697.20 22.0 3.0 678.20 12.58 684.62 08/18/98 

MW-B 693.63 16.2 10.0 687.48 10.41 683.22 06/26/02 0.01 680.35 670.16 10.19 0.0010 Down 
PZ-B 692.41 24.8 5.0 672.66 9.20 683.21 06/26/02 

MW-C 700.24 17.0 10.0 693.24 13.42 686.82 06/26/02 3.36 685.03 674.55 10.48 0.3206 Down 
PZ-C 700.45 28.4 5.0 677.05 16.99 683.46 06/26/02 
MW-D 709.20 19.2 10.0 700.00 13.65 695.55 06/26/02 12.13 692.78 680.22 12.56 0.9661 Down 
PZ-D 709.17 31.5 5.0 682.72 25.75 683.42 06/26/02 
MW-E 708.68 18.6 10.0 700.08 12.68 696.00 06/26/02 12.53 693.04 680.79 12.25 1.0229 Down 

W-MW-10 708.69 30.4 5.0 683.29 25.22 683.47 06/26/02 
MW-24S 711.01 14.8 5.0 701.21 9.32 701.69 06/26/02 2.72 698.95 688.6 10.35 0.2628 Down 
MW-24D 711.00 24.9 5.0 691.10 12.03 698.97 06/26/02 

W-MW-4S 696.64 18.1 10.0 688.54 12.53 684.11 06/26/02 0.88 681.33 676.87 4.455 0.1975 Down 
W-MW-4D 696.92 22.6 5.0 679.37 13.69 683.23 06/26/02 

MPS: MW-1 708.95 18.2 10.0 700.75 7.93 701.02 06/26/02 18.06 695.89 679.19 16.7 1.0818 Down 
MPS: P-1 708.99 32.3 5.0 681.69 26.03 682.96 06/26/02 

MPS: MW-2 703.42 17.8 10.0 695.62 16.92 686.50 06/26/02 3.57 686.06 672.68 13.38 0.2668 Down 
MPS: P-2 703.58 33.4 5.0 675.18 20.65 682.93 06/26/02 
MPS: P-4 703.01 32.5 5.0 675.56 20.12 682.89 06/26/02 0.14 676.73 629.92 46.81 0.0030 Down 
MPS: P-5 703.12 75.7 5.0 632.42 20.37 682.75 06/26/02 
MPS: P-6 693.32 19.9 5.0 678.47 10.44 682.88 06/26/02 0.05 678.18 653.64 24.54 0.0020 Down 
MPS: P-7 693.04 41.9 5.0 656.14 10.21 682.83 06/26/02 

MW-8 696.24 19.9 15.0 691.34 12.54 683.70 06/26/02 -0.10 680.02 631.31 48.71 -0.0021 Up 
PZ-8 696.21 67.4 5.0 633.81 12.41 683.80 06/26/02 
MW-9 697.70 19.8 15.0 692.90 5.35 692.35 06/26/02 4.48 685.13 639.68 45.45 0.0986 Down 
PZ-9 697.68 60.5 5.0 642.18 9.81 687.87 06/26/02 



Table 4 
Vertical Gradient Calculations 

Village of Whitefish Bay - Former Good Hope Road Landfill Site 
Sigma Project No. 3125 

Top of 
Depth Screen Top of Depth to Groundwate 

Casing Elev. Diff. Water Col. Calculated 
Well ID 

Elevation 
of Well Length Screen (ft Water r Elevation Date (shallow- mid-pt. PZ Ser. Mid-pt. Vertical 

(ft MSL) 
(ft) (ft) MSL) (ft) (ft-MSL) deep) Elev. mid-pt. Diff. Gradient Direction 

MW-10 687.21 19.5 15.0 682.71 11.75 675.46 06/26/02 -1.28 671.59 646.95 24.64 -0.0520 Up 
PZ-10 686.95 42.5 5.0 649.45 10.21 676.74 06/26/02 
MW-11 691.68 17.7 15.0 688.98 8.84 682.84 06/26/02 0.01 678.41 645.51 32.9 0.0003 Down 

PZ-11 691.46 48.5 5.0 648.01 8.63 682.83 06/26/02 
MW-101 708.57 15.1 10.0 703.52 8.07 700.50 06/26/02 5.00 697.01 675.75 21.26 0.2352 Down 

P-101 708.65 35.4 5.0 678.25 13.15 695.50 06/26/02 
MW-102 707.42 17.5 10.0 699.92 10.48 696.94 06/26/02 9.98 693.43 676.72 16.71 0.5972 Down 

P-102 706.53 32.3 5.0 679.22 19.57 686.96 06/26/02 
MW-106 706.53 17.0 10.0 699.50 9.27 697.26 06/26/02 13.51 693.38 677.28 16.1 0.8391 Down 

P-106 706.51 31.7 5.0 679.78 22.76 683.75 06/26/02 
MW-107 707.67 16.8 10.0 700.91 8.00 699.67 06/26/02 6.59 695.29 680.61 14.68 0.4489 Down 

P-107 707.87 29.8 5.0 683.11 14.79 693.08 06/26/02 
MW-108 707.07 16.7 10.0 700.42 8.32 698.75 06/26/02 12.52 694.59 640.59 54 0.2319 Down 

P-108 707.18 69.1 5.0 643.09 20.95 686.23 06/26/02 

Note: 
Monitoring well MW-A was dry during June 2002 sampling event. Previous water level data for both MW-A and PZ-A were used to calculated vertical gradient 



ATTACHMENT A 

SOIL BORING LOGS 
MONITORING WELL/ PIEZOMETER CONSTRUCTION FORMS 

WELL DEVELOPMENT FORMS 



State of Wisconsin 
Department of Natural Resources 

Route To: 
D Solid Waste 
D Emergency Response 
D Wastewater 
D Su erfund 

D Haz. Waste 
D Underground Tanks 
D Water Resources 
D Other 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

Page __ l _ of __ 2_ 

Facility/Project Name 
Village of Whitefish Bay 

icense/Permit/Monitoring Number Boring Number 
MW-11 

Boring Drilled By (Firm name and name of crew chief) 
Boart Longyear Drilling 

ate Drilling Started 
06 I 10 / 02 

MM DD yy 

Date Drilling Completed 
06 I 10 / 02 

MM DD YY 

rilling Method 
Hollow Stem 

Jeffrey and Jim 
Common Well Name 

MW-11 
inal Static Water Level Surface Elevation orehole Diameter 

FeetMSL FeetMSL 8.25 inches 

Boring Location I 0 ' " 
Local Grid Location (If applicable) 

State Plane ________ N, ________ E S Lat 

NW 1/4 of ~ 1/4 ofSection __ 2_3 , T __ 8 N, R -----2! E Long __ 
0 

__ ' __ " 

County NR County Co e 

ampe 

~'.? V, _..__, 
§ t!"'d 

<!J <i:~ 0 
~ §;; u ..r:: <!J 

..DE-< .... > 
~ s"O 00 0 ,... u 0 .s~ ~§ ~ 

Milwaukee 41 

.... 
<!J 
<!J 

>-'-< 
.5 
-E 
0. 
<!J 

Cl 

1.0 

2.0 

7.0 

10.0 

11.0 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

0.0 to 21.0 Blind drilled, see PZ-11 for 
soil/rock descrip tion 

ell 

u 
ell 

::::i 

§ u 
l:! 

- 5Ji §' 00 d}<ll 
.... 0 ~6 0.....l 

<!J 

-~ ,.,, 
8 ~ t1o 
~ s'E 8 O;:J 
11.. u ell 

O N 
Feet D S 

01 ropert1es 

<!J .€ ........ 
E ~ -0 u 
ooB ·g:§ ·.ci >:: ..... ~ ,.,, <!J 
0 0 tsl -0 
~u ;.::l ;.::l 0:::: .s 

th is form is true and correct to the best of m knowled e. 
Signature . ,,,_~--- Firm Sigma Environmental Services, Inc. 

220 E. Ryan Road, Oak Creek, W1 53154 414 768-7144 
This form is authori d by Ch 144, 147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more t an $5 ,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144. 99 and 162.06, Wis. Stats. 

3125 

D E 
Feet □ W 

,.,, 
ic: 
<!J 

olg 0 
0 
N Oo 
11.. o:::u 



State of Wisconsin 
Department of Natural Resources 
Boring Number ::.;MW.::..:...:.._-:.::1:.::1:....-__ _ 

"' l> 
§ <1) 

µ. 
0 .s CJ 

1 t 
/:Il Cl 

:-----13.0 -----14.0 -----15.0 -----16.0 -.. .. .. 
-17.0 .. -.. .. 
-18.( -----19.0 -----20.( -----2L -,_ 
--
-22.c -----23.0 -----24.0 --.. .. 
f-25;0 .. .. .. .. 
-26.0 .. .. ---27.0 -----28.0 -----29.0 -----30.0 ---- . 

-31.0 -----32.0 

Village of Whitefish Bay 
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SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-92 

Use only as an attachment to Form 4400-122. Page __ 2_ of __ 2_ 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

End of boring, installed 
monitorin11: well 

~ .... 
"' "'t ~ 

s'a 
O.:;:I 

CJr/.l 

::,011 .Prouertles 

~ <1) -~ .ai= <1) :-s;-1 <.) 

~J "' <1) ,;;JX 0 
-~~ .:, "§! <n <1) 0 

:§8 .!:r. tsS"O N 
,-1 ,-1 0:::.El 0... 



State of Wisconsin 
epartment of Natural Resources Route to: Solid Waste □Haz. Waste D Wastewater□ MONITORING WELL CONSTRUCTION 

F orrn 4400- l l 3A Rev. 4-90 
Env. Response & Repair D Underground Tanks □ Other□ 

Facility/Project Name 
Village of Whitefish Bay 
ac1 1ty 1cense, errrut or 

Local Grid LocatioIU)fWell 
ft U N . 

. S. 
Grid Origin Location 
Lat. Long. 

Well Name 
ft. 

Type ol We Water Tab e O servat10n Well ~ 11 St. Plane _____ ft. N, ____ _ 0 6/1 0/02 
mm ddy-Piezometer D 12 Section Location of Waste/Source 

Distance Well Is From Waste/Source Boundary NW l/4 of SE 1/4 of Sec. 23 T. 8 N R. 21 ~ J: 
ft.- - - ' - ' -

Well Installed By: (Person's Name and Firm) 
Boart Longyear Drilling 

ocat10n o e e atlve to aste ource 
s pp 1cat1on'. 

□ No 
u D Upgradient s D Sidegradient 

Jeffrey and Jim d □ Downgradient n □ Not Known 

A Protective pipe, top elevation 

B. Well casing, top elevation 

C. Land surface elevation 

ft . MSL 

ft . MSL 

D. Surface seal, bottom _____ ft. MSL or __ JQ_ ft. 

12. USCS classification of soil near screen: 

GP □ GM □ GC □ GW □ SW □ SP □ 
SM □ SC ~ ML □ MH □ CL gJ CH □ 

Bedrock □ 
13 . Sieve analysis attached? □ Yes 15:1 No 

14. Drilling method used: Rotary D 50 
Hollow Stem Auger !I 41 

Other □ d@ 

15. Drilling fluid used: Water Ol2 Air □ 01 
Drilling Mud Ol3 None !I 99 

16. Drilling additives used? D Yes !!No 

Describe _____________ _ 

17. Source of water (attach analysis): 

- . Bentonite seal, top ---- - ft. MSL or 1.0 

b Fine sand, top ---- - ft. MSL or 3.0 

. Filter pack, top ---- - ft. MSL or --~-i 

. Screenjoint, top ---- - ft. MSL or --~-'!.. 

I. Well bottom ft. MSL or 20.0 ---- -

J. Filter pack, bottom ---- - ft. MSL or 21.0 

ft. 

ft. 

ft. 

f · Borehole, bottom 

L. Borehole, diameter 

_____ ft. MSL or _ _ 2_!.(!_ ft. 

8.25 in. 

~\1. O.D. well casing 2.40 in. 

. I.D. "".'ell casing 2.00 in. 

CXI Yes D No 

2. Protective cover pipe: 
a. Inside diameter: 

b. Length: 
_ _9J)0 in. 

1.0 ft. 
c. Material: Steel iXI- 04 

Other D 
d. Additional protection? !I Yes □ 

If yes, describe: compression cap 

3. Surface seal: 
Bentonite D 
Concrete t!!I 

______________ Other t!!I 
4. Material between well casing and protective pipe: 

sand 

Bentonite D 

Annular space seal D 
Other ~ 

5. Annular space seal: a. Granular Bentonite D 
b. ___ Lbs/gal mud weight..Bentonite-sand slurry D 
c. ___ Lbs/gal mud weight ..... Bentonite slurry D 
d. ___ % Bentonite ........ . Bentonite-cement grout D 

e._""'C"C'_-,-___,.,.......,Ft' volume added for any of the above 
f. How installed: Trernie D 

Tremie pumped D 
Gravity D 

No 

30 
01 

30 

33 
35 

31 
50 

01 

02 
08 

6. Bentonite seal: a. Bentonite granules D 33 
b. □ 1/4 in. lSJ3/8 in. D 1/2 in. Bentonite pellets ~ 32 
c. _______________ Other D 

7. Fine sand material: Manufacturer, product name & mesh size 
a. #5 Badger 
b. Volume added 1/2 bag ft' 

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

a. #40 Badger 
b. Volume added 61/2 bags ft' 

9. Well casing: Flush threaded PVC schedule 40 IXI 23 
Flush threaded PVC schedule 80 □ 24 

Other D ---------------
10. Screen material: PVC -----------

a. Screen type: Factory cut IXI 
Continuous slot D 

______________ Other D 

II 
01 

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

11 . Backfill material (below filter pack): 

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

1gma Environmental erv1ces, Inc. 
220E. RyanRoad, OakCreek, WI 53154 (414)768-7144 

0.010 in. 
_tIQ..- ft . 

None Iii 14 
Other D 

return to t 1e appropnate o 1ce 1ste at e top o s torrn as reqmre y c s , , 1s tats, 
d ch NR 141, Wis d Code. In cc rdance with ch 144, Wis Stats, failure to file this form may result in a forfeiture of not less than $10, nor more than 
000 for each da_y of violation. In accordance with ch 14 7, Wis Stats, failure to file this form may result in a forfeiture of not more than $10,000 for each 

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

Route To: 
0 Solid Waste 
O Emergency Response 
O Wastewater 
O Su erfund 

0 Haz. Waste 
O Underground Tanks 
0 Water Resources 
O Other 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-92 

Page __ l_of __ 3_ 

Facility/Project Name 
Village of Whitefish Bay 

icense/Permit/Monitoring Number Boring Number 
PZ-11 

Boring Drilled By (Firm name and name of crew chief) 
Boart Longyear Drilling 

ate Drilling Started 
06 I 10 / 02 

MM DD yy 

Date Drilling Completed 
06 I 10 / 02 

MM DD yy 

rilling Method 
8.25" HSA/ 

Jeffrey and Jim 

inal Static Water Level Surface Elevation 
FeetMSL FeetMSL 

orehole Diameter 
12.00 inches 

Boring Location 

I Lat_
0

_

1

_

11 

Long __ 
0 
__ ' __ 

11 

Local Grid Location (If applicable) 
State Plane _______ N, ________ E S 

NW 1/4 of~ 1/4 of Section __E, T __ 8 N, R _E E 

County 

amp e 

~:s ] ,'-' 

~] u~ 0 

t~ (.) 
.c F-< 

~ !1 I::'-' 

.3~ -/l:i 
1 12 3 

4 
3 
4 

2 82 
3 
4 
4 

3 10 3 
4 
4 
4 

4 8 4 
8 
10 
4 

5 82 
3 
3 
3 

6 18 8 
20 
12 
14 

Milwaukee 

~ 
(U 

µ.. 

.s 
I 
Cl 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

0.0 to 1.0 very dark grayish brown 
(10YR3/2) clayey SILT, trace 
gravel, trace organics, 
soft moist 

1.0 to 2.0 dark grayish brown sandy 
SILT, trace gravel, trace 
mottlin medium soft moist 

2.0 to 5.0 very dark grayish brown 
(10YR3/2) SILT, organics, 
trace fine sand, trace 
gravel, soft, moist 

5.0 to 6.3 yellowish brown (lOYRS/6) 
fine to coarse SAND, trace 
gravel, poorly sorted, dry 
to moist_ 

6.3 to 10.0 grayish brown (lOYRS/2) 
clayey SAND, trace gravel, 
well sorted, wet 

to 12.0 grayish brown (lOYRS/2) 
sandy CLAY, trace gravel, 
low plasticity, medium soft, 
saturated 

12.01-------------------1 

Cl) <.> § 8 :.cl (.) -6h ~ Cl) g. 01) ~ «l 

cl.3 ~i:S :::> 0.... 

ML 0.7 

ML 

ML 1.0 

0.7 

SW 

0.7 
SP 

0.7 

CL 0.7 

~ ..... 
"' ~-E 
... 01) 

S-5 
o.!:J 

(.) Cl) 

ON 
Feet O S 

01 ropert1es 

(U .£ ... "El 
.s(U :-s~ <.> 

•_;j ~ 
-~~ ;:I.§ ~ (U 

~8 ,Sf. i:;::] ,-l ,-l 

Firm Sigma Environmental Services, Inc. 
220E.R anRoad, OakCreek, WI 53154 414 768-7144 

'f!iis form is auth ed by ers 144, 147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days or 
both for each violation. Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 
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State of Wisconsin 
Department of Natural Resources 
Boring Number _P_Z-_1_1 ___ _ 

~ample 
aid .s ,,, _. ., . ._, § 

., 
~ "Cl ...... ., 
~ 

., 
0 .s ~~ 

.... 
i~ u 

.0 f--< :3: -5 
E:-c, i:: u 0. 0 ., 
i~ .., .., 

a5 .....:io::: Cl 
- 7 16 3 ... 

11 ... 
6 ... ... 
5 i-J3.C ... ... ... ... 

8 10 5 
i-J4.C ... 

12 ... 
16 I-

7 
... 
-15.C ... ... ... 
I-

9 20 7 
1--16. , ... 

11 ... 
8 ... 
7 ::.11.c \ ... ... ... ... 

10 20 10 
,-J 8.C r,. ... 

12 ... 
25/4 ... ... 

-19.0 ----
1 1 6 18 

-20.0 -
17 -
22 --24 -21.0 ----

14 21 
-22.~ 

12 -
23 -
12 --13 -23.0 ----

13 12 18 
-24.0 -

16 -
10 

... ... 
10 ,-25.C 

I-... ... ... 
14 16 13 

-26.C ... 
10 ... 
11 I-

I-
10 -21.c ... ... ... ... 

15 10 14 
1--28.' 
I-

18 ... ... 
26 ... 

-29.C ... ... ... ... 
16 6 14 

-30.C ... 
22 ... 
30 I-... 

-31.C ... ... - ... ... 
-32.' 

Village of Whitefish Bay 

3125 

12.0 to 

16.0 to 

16.8 to 

18.0 to 

22.0 to 

28.0 to 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-92 

Use only as an attachment to Form 4400-122. Page __ 2_ of __ 3_ 

-Soi --Properties 

Soil/Rock Description 
., 
-~ 

And Geological Origin For CJ'l 
CJ'l 

s 8 a'l ,;9 
., .£ i:: Cl.) u '"'i:: Each Major Unit 

.., 
:.a "' .... "° 2.., "Cl u 

0§ u ;::::: 5li ~ °'i:: ·s -~ >< 0 

§' "° s.., CJ'l -, _. 
Cl.) 8 · - i:: 

CJ'l ., 0 .., "' O;:J Oo O's c.,i-i::, N O'o c3 :3: i5 :::, p... UCl.l :;Eu ~~ p:: .E p... o:::u 
16.0 gray fine to coarse sandy GW ~i1i:~ 1.0 

GRAVEL, poorly sorted, ·:8f~ ii~, saturated 
)'Q •• fo 
3·- -~~ 
!'i:.:-. .0 
ff~··:<i 

--~~':b 0.7 ~~fi ~..,s;,.·· . . .. 
..~·.b:~ Ibo •·~ . .• ··~t; -~ -
•·"· ·P· .;9~.·:~· 

16.8 grayish brown {lOYRS/2) CL I 0.7 
gravelly CLAY, low 
nlasticitv soft. saturated J GW 

18.0 gray fine to coarse sandy ~8~-i. :. •..e:·., 
GRAVEL, poorly sorted, ot$.'-O ~- -: ..... 
saturated J 

l)'r-i~fc 
SW ~-~:·-:•.::.;:•. 0.7 

22.0 grayish brown (lOYRS/2) fine .. ·•: .· .. 

lii,;l~ to coarse gravelly SAND, 
poorly sorted, saturated 

:.· .. -:;. 

?\\\ 
-'-:·: ~·-•::·: 

0.7 

i;t{ 
28.0 grayish brown {lOYRS/2) fine SW 0.7 

to coarse SAND, trace fine {ii( to coarse gravel, poorly 
sorted, saturated .;;;·::-:-.·. 

:.·. ·•=: · 

?)?'. 0.7 
.. ,:-". :.-.~·:·: 
:~~: ::-::; . 
!:{./( 
ltX . , .. .. . 
::::.·.~ .. . 
_;;; ·:::·:-
:.· .. -::. 

0.7 

?/3'. 
ici~f-32.0 gray (l0YRS/1) sandy fine to GW 0.7 
•:8fl coarse gravel, poorly 11:•·.e_:,-
if!·~---· sorted, saturated b,-:a• ,~ 
i:P-~b. b'~_.-.. 
~-:~-:~-
Y~\fi. 0.7 &./~ 

~
0tt: .... b'~ et• ·:~ .. ··;..~ ~-\··"· :P, 

~8i:~ 



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-92 Department ofNatural Resources 

Boring Number PZ-11 Use only as an attachment to Form 4400-122. Page __ 3_ of __ 3_ 

t~ 1l E-< 

:il 

18 

19 

20 

-<! .S en _......, 
§ ~] 0 

,S ~ C) 

bO 0 1 5~ 
...l~ O'.l 

14 30 

16 14 
24 
26 
31 

0 28/0 

..... 
QJ 
QJ 

µ., 

.s 
I 
Q 

Village of Whitefish Bay 

3125 

Soil/Rock Description 
And Geological Origin For 

Each Major Unit 

2.0 to 1) s1 t, std , 

trace organics 

36.0 to 42.0 no sample 

42.0 to 45.0 gray (10YR5/l) fine to 
coarse sandy GRAVEL, poorly 
sorted, saturated 
no PIO reading taken 

45.0 to 49.0 Dolomite 

End of boring, Double cased 
peizometer installed 

-~ en en 
QJ . .-e 1:1 C"/) 0 ~ 8 ~,S ~1 QJ 

C) :.E !:l_. bO :"E .... 0 

0~ ..... 5h 

~ 
-~ ~ 0 

lE s5 ·- i::: 
::s .§ 0 C"/) ~a 0~ 0 0 -~- «I "O N ~8 :::, C) C"/) ~C) ...l ...l P::..:l p.. 

o. 

0.7 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Facility/Project Name 

Whitefish Bay Landfill 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - J. Berthold 
Wl Unique Well No. IDNR Well ID No. !Common Well Name 

MW-11 
Boring Location or Local Grid Origin 

State Plane 

(Check if estimated: D ) 
S/C/N 

1/4 of 
Facility ID 

11262 

Sample 

"' 1:: 
;:l 
0 u 
;3:: 
0 

aS 

.., 
<!} 

"'"' .s 
;S 
0.. 
<!} 

Cl 
I-

I-

~ 

~ 

1--1 
I-

I-

~ 

1--2 
I-

I-

~ 

~ 

1--3 

1--4 

1-

1--5 
I-

I-

1-

1--6 

-7 
I-

1-

1--8 
I-

1-

1--9 
I-

I-

l-

'--11 

I-

i-

'--12 

1/4 of Section , 

!

County 

Milwaukee 

T N,R 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EARTH DRILL 

Waste Management D 
Other D 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page 1 of 2 
License/Permit/Monitoring Number Boring Number 

MW-11 
Date Drilling Started Date Drilling Completed Drilling Method 

6/12/2002 6/12/2002 41/4" HSA 
Final Static Water Level 

FeetMSL 
Surface Elevation !Borehole Diameter 

Feet MSL 8.0 Inches 

I 
" Local Grid Location (If applicable) 

Lat. __ o --: --- D N D 'E 

Long. 
0 

" Feet tJ S Feet D W 

!

County Code Civil Town/City/ or Village 

41 Milwaukee 

C/J 

u 
C/J 

~ 

Soil Properties 

0 
0 
N 
P-. 

Zl 
<= 
<!} 

--- a Cl 8 
O' 0 ~u 

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

Firm Boart Longyear Company 
101 Alderson Street Schofield, Wl 54476 

Tel: 715-359-7090 
Fax: 715-355-5715 

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299'. Wis. Stats. Completions of this form is mandatory. Failure to file this form may 

result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable 

information on this fonn is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed form 
should be sent. 



State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT 
Department of Natural Resources Form 4400-122A Rev. 5-97 

Boring Number MW-11 Use only as an attachment to Form 4400-122. Page 2 of 2 

Sample 

---
-13 --

-14 

,_ 
-
-15 

,_ 
,_ 
-16 
,_ 
,_ 
,_ 
>-17 
,_ 
,_ 
,_ 
>-18 
,_ 
,_ 
,_ 
>-19 ,_ 
,_ 
,_ 
,_ 
-20 
,_ 
,_ 
~ 

-21 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

EOB 21.0' 
Well Set 20.0' 

Soil Properties 

0 
0 
N 
11.. 



State of Wisconsin 
Department ofNatural ResourcesR t T oue o: 

Facility/Project Name 

Whitefish Bav Landfill 
Facility License, Permit or Monitoring No. 

Facility ID 

11262 

Watershed/Wastewater D 
Remediation/Redevelopment D 

Local Grid Location of Well 
ft ON. . □ s. 

Grid Origin Location 

Lat. 
0 I II 

Long. ----

St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management D 
Other D 

ft OE. . nw. 
( Check if estimated: 

0 I 

----
□) 

II 
or 

ft. E. S/C/N 

DE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

MW-11 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

06/12/2002 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 11/mw 
__ 1/4of __ l/4ofSec.__, T. __ N,R. __ OW 

J. Flaminio Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u □ Upgradient s □ Sidegradient 
Boundary ft. d □ Downgradient . n □ NotKnown Boart Longxear 

A. Protective pipe, top elevation _____ ft.MSL -----fi:=::::;'f 

___ Fl_u_sh_ft.MSL -----tr-r-7 

--------- 1. Cap and lock? 
2. Protective cover pipe: 

l:8l Yes □ No 

B. Well casing, top elevation 

C. Land surface elevation _____ ft.MSL 

D. Surface seal, bottom ft. MSL or ____!.:2._ ft. 

12. USC classification of soil near screen: 

GP □ GMO 
SM □ SC □ 
Bedrock□ 

GCD 
ML □ 

GW□ 
MH□ 

SW□ 
CL □ 

SP □ 
CHO 

13. Sieve analysis attached? □ Yes □ No 

14. Drilling method used: Rotary □ 5 0 
Hollow Stem Auger 181 4 1 

Other □ 

15. Drilling fluid used: Water □ 0 2 Air □ 0 1 

Drilling Mud □ 0 3 None □ 9 9 

16. Drilling additives used? □ Yes 181 No 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 1.0 

F. Fine sand, top ft. MSL or 3.0 

G. Filter pack, top ft. MSL or 3.5 

H. Screen joint, top ft. MSL or 5.0 

I. Well bottom ft. MSL or 20.0 

J. Filter pack, bottom ft. MSL or 21.0 

K. Borehole, bottom ft. MSL or 21.0 

L. Borehole, diameter 8.0 m. 

M. O.D. well casing 2.37 m. 

N. I.D. well casing 2.06 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 

b. Length: 

c. Material: 

d. Additional protection? 

~in. 
__ 1.0_ ft. 

Steel [8] 0 

Other □ 
D Yes [8] No 

Ifyes, describe_· ___________ _ 

3. Surface seal: 
Bentonite □ 3 0 
Concrete 181 

Other □ 
4. Material between well casing and protective pipe: 

Bentonite □ 
#40 Badger Other [8] 

5. Annular space seal: a. Granular Bentonite 181 3 3 
b. ___ Lbs/gal mud weight . .Bentonite-sand slurry □ 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry □ 3 1 
d. ___ % Bentonite ... Bentonite-cement grout □ 50 
e. Ft3 volume added for any of the above 
f. How installed: Tremie □ 0 1 

Tremie pumped □ 02 
Gravity 181 08 

6. Bentonite seal: a. Bentonite granules 181 3 3 

b. □ 1/4 in. 03/8 in. □ 1/2 in. Bentonite pellets D 
c.______________ Other □ 

7. Fine sand material: Manufacturer, product name and mesh siz, 

a. #7 Badger 
b. Volume added _______ ft3 

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

a. #40 Badger 

b. Volume added 
9. Well casing: 

10. Screen material: 
a. Screen Type: 

ft3 

Flush threaded PVC schedule 40 
Flush threaded PVC schedule 80 

Other 
PVC 

Factory cut 

Continuous slot 
Other 

181 23 

□ 24 

□ ll , ) .£ 

181 1 1 

□ 0 1 

□ @t;j 
b. Manufacturer Boart Longyear 

c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

0.100 in. 

____!1:Q_ ft. 

None 181 1 4 

Other □ 

Tel: 715-359-7090 
Fax: 715-355-5715 

Please c mplete both Fon s 4400-113A and 4400-113B and return to the appropriate DNR office and bureau. Completion of these reports is required by chs. 160,281,283,289,291, 
292,293,295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 281,289,291,292,293,295, and 299, Wis. Stats., failure to file these forms may result 
in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and condut involved. Personnally identifiable infonnation on these fonns is 
not intended to be used for any other purpose. NOTE: See the instructions for more infonnation, including where the completed fonns should be sent. 



State of Wisconsin 
Department of Natural Resources 

Route To: Watershed/Wastewater D 
Remediation/Redevelopment D 

Facility/Project Name 

Whitefish Bay Landfill 
Boring Drilled By (Firm name and name of crew chief) 

Boart Longyear - J. Berthold 
WI Unique Well No. IDNR Well ID No. !Common Well Name 

PZ-11 
Boring Location or Local Grid Origin (Check if estimated: D ) 
State Plane S /C/N 

1/4 of 1/4 of Section , T N, R 
Facility ID 

11262 

Sample 

1 24 
ss 14 

~ 

2 24 
ss 8 

-
3 24 
ss 12 

-
3 24 

SS II 

-
4 24 
ss 19 

5 24 
ss 5 

3 .... 
4 ~ 
3 -
4 -1 --

-
-2 

2 -
3 = 
4 -
4 -3 -

3 
-4 

4 
4 
4 >-5 .... 

,-

r 
r 

4 :::-6 

8 : 
JO r 
4 >-7 .... 

r 
r 

2 :::-8 
3 : 
3 r 
3 >-9 

-
8 :=-IO 

20 : 
12 
4 r-11 --"" -

-12 

!

County 

Milwaukee 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit 

Brn Silty CLAY w/Organics 

Brn Sandy GRAVEL 

Brn Silty CLAY 

Gry Silty CLAY 

GRAVEL & SAND 

Waste Management D 
Other D 

SOIL BORING LOG INFORMATION 
Form 4400-122 Rev. 5-97 

Page 1 of 3 
License/Permit/Monitoring Number Boring Number 

PZ-11 
Date Drilling Started Date Drilling Completed Drilling Method 

6/10/2002 6/10/2002 8 1/4" HSA 
Final Static Water Level 

FeetMSL 
Surface Elevation !Borehole Dian1eter 

Feet MSL 12.0 Inches 

I 
Lat. __ 

0 

--: 

" Local Grid Location (If applicable) 

Long. 
0 

!

County Code Civil Town/City/ or Village 

41 Milwaukee 

rr., 

u 
rr., 

;:i 

¢ '·'--'' 

/ls 

□ N 
Feet D S 

Soil Properties 

M 

M 

M 

M-W 

w 

w 

0 
0 
N 
p.. 

□ "E 
Feet D W 

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

Tel: 715-359-7090 
Fax: 715-355-5715 

This form is authorized by Chapters 281,283,289,291, 292,293,295, and 299; Wis. Stats. Completions of this form is mandatory. Failure to file this form may 
result in forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable 
information on this form is not intended to be be used for any other purpose. NOTE: See instructions for more information, including where the completed form 
should be sent. 



State of Wisconsin 
Department of Natural Resources 

Boring Number 

Sample 
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SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400-122A Rev. 5-97 

Use only as an attachment to Form 4400-122. Page 2 of 3 

Soil/Rock Description 

And Geologic Origin For 

Each Major Unit VJ 
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State of Wisconsin SOIL BORING LOG INFORMATION SUPPLEMENT 
Department of Natural Resources Form 4400-122A Rev. 5-97 

Boring Number PZ-11 Use only as an attachment to Form 4400-122. Page 3 of 3 
Sample Soil Properties 

<>cl'.? 
~ ti 

Soil/Rock Description 
,._..., QJ 

And Geologic Origin For t:: -0 ;:I ~ 
QJ <C ~ 0 i::: .... 0.. 

.0 1:! u - Each Major Unit <I);>, 
..0 f-< bl) 0 ~ .'= 
S-o i::: u 0 0.. z ;i j~ a:i 

QJ 

0 

<I) 

.~ 
~ "' ~ .€ "'.0 '= f:! bl) QJ 

.El .] -~ u 
---- s 0.. i::: "' $l ·-= X 0 
0 s s ~ ·- i::: "' QJ 0 

~8 
er S t,s -0 N O' 0 o_ 

;.::i ;.::i - i::: u r.rJ i:,... -
,:,... o:::u 

17 ~ 6 28 ,-
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-
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-
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ss 20 24 --
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31 -43 ---

-44 -
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-45 

---
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20 ~ 6 28 
-47 -

ss 0 -,;_ 

-
-48 ----
-49 --

EOB 49.5' 
Well Set 49.0' 



State of Wisconsin 
Department ofNatural ResourcesRoute To: 

Facility/Project Name 

Whitefish Bav Landfill 
Facility License, Permit or Monitoring No. 

Facility ID 

11262 

Watershed/Wastewater 0 
Remediation/Redevelopment D 

Local Grid Location of Well 
ft ON. . ns. 

Grid Origin Location 

Lat. 
0 ' ff 

Long. ----
St. Plane ft. N, 
Section Location of Waste/Source 

Waste Management D 
Other D 

ft OE. . nw. 
(Check if estimated: 

0 ' ----
□) 

ff 

or 

ft. E. S/C/N 

OE 

MONITORING WELL CONSTRUCTION 
Form 4400-113A Rev. 6-97 

Well Name 

PZ-11 
Wis. Unique Well No,DNR Well Number 

Date Well Installed 

06/12/2002 
Type of Well Well Installed By: (Person's Name and Firm 

Well Code 12/oz 
__ 1/4of __ 1/4ofSec. __ , T. __ N,R. __ ow 

J. Berthold Location of Well Relative to Waste/Source 
Distance Well Is From Waste/Source u O Upgradient s O Sidegradient 
Boundary ft. d O Downgradient n O NotKnown Boart Longyear 

A. Protective pipe, top elevation _____ ft. MSL ----~=::;f l:8l Yes □ No ------- 1. Cap and lock? 
2. Protective cover pipe: 

B. Well casing, top elevation 

C. Land surface elevation 

___ F_lu_sh_ ft. MSL 

_____ ft. MSL 

D. Surface seal, bottom ft. MSL or ---1.:.Q_ ft. 

12. USC classification of soil near screen: 

GP □ GMO 
SM □ SC □ 
Bedrock□ 

GCO 
ML □ 

GWO 
MHO 

SW□ 
CL □ 

SP D 
CHO 

13. Sieve analysis attached? D Yes □ No 

14. Drilling method used: Rotary □ 5 0 
Hollow Stem Auger l:8l 4 1 

Other 0 

15. Drilling fluid used: Water tJ O 2 Air □ 0 1 
Drilling Mud D O 3 None □ 9 9 

16. Drilling additives used? □ Yes l:8JNo 

Describe _______________ _ 

17. Source of water (attach analysis): 

E. Bentonite seal, top ft. MSL or 1.0 

F. Fine sand, top ft. MSL or 40.0 

G. Filter pack, top ft. MSL or 42.0 

H. Screen joint, top ft. MSL or 44.0 

I. Well bottom ft. MSL or 49.0 · 

J. Filter pack, bottom ft. MSL or 49.5 

K. Borehole, bottom ft. MSL or 49.5 

L. Borehole, diameter 12.0. in. 

M. O.D. well casing 2.37 in. 

N. I.D. well casing 2.06 in. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

ft. 

a. Inside diameter: 
b. Length: 

c. Material: 

d. Additional protection? 

____!_Q:_ in. 
__ 1.0_ ft. 

Steel l:8l 0 4 

Other □ 
□ Yes l:8l No 

If yes, describe·-~-----------

3. Surface seal: 
Bentonite D 3 0 
Concrete l:8l 

Other □ 
4. Material between well casing and protective pipe: 

Bentonite D 3 0 
#40 Badger Other l:8l ~I 

5. Annular space seal: a. Granular Bentonite l:8l 3 3 
b. ___ Lbs/gal mud weight . Bentonite-sand slurry D 3 5 
c. __ Lbs/gal mud weight ... Bentonite slurry· □ 3 1 
d. ___ % Bentonite ... Bentonite-cement grout □ 50 
e. Ft3 volume added for any of the above 

f. How installed: Tremie D 0 I 
Tremie pumped □ 02 

Gravity l:8l 08 

6. Bentonite seal: a. Bentonite granules 0 3 3 

b. □ 1/4 in. □ 3/8 in. □ 1/2 in. Bentonite pellets □ 2 
c.______________ Other □ 

7. Fine sand material: Manufacturer, product name and mesh siz, 

a. #7 Badger 

b. Volume added _______ ft3 

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

a. #40 Badger 

b. Volume added 

9. Well casing: 

10. Screen material: 
a. Screen Type: 

ft) 

Flush threaded PVC schedule 40 
Flush threaded PVC schedule 80 

Other 
PVC 

Factory cut 
Continuous slot 

Other 

0 23 

□ 24 

□ 

l:8l I I 

□ 0 I 

□ 
b. Manufacturer Boart Longyear 

c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): 

0.100 in. 

_2.Q_ft_ 

None l:8l I 4 

Other □ 

Signatu &.---.- Firm Boart Longyear Company Tel: 715-359-7090 
Fax: 715-355-5715 101 Alderson Street Schofield, WI 54476 

Pleas complete both F ms 4400-113A and 4400-113B and return to the appropriate DNR office and bureau. Completion of these reports is required by chs. 160,281,283,289,291, 
292,293,295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 281,289,291,292,293,295, and 299, Wis. Stats., failure to file these forms may result 
in a forfeiture of between $10 and $25,000, or imprisonment for up to one year, depending on the program and condut involved. Personnally identifiable information on these forms is 
not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be sent. 



ate of Wisconsin 
!partment of Natural Resources Route to: Solid Waste □Haz. Waste D Wastewater□ MONITORING WELL CONSTRUCTION 

Form 4400-113A Rev. 4-90 
Env. Response & Repair □ Underground Tanks □ Other□ 

:1cility/Project Name 
village of Whitefish Bay 

Local Grid Locatio~fWell 
ft. ~- ft. 

Well Name 

:1c1 1ty 1cense, ennit or Grid Origin Location 
Lat. 

ype o We St. Plane _____ ft. N, ____ _ 0 6/1 0/0 2 
mm rcr--Piezometer Di112 Section Location of Waste/Source 

istance Well ls From Waste/Source Boundaryft. ~1/4 of~ 1/4 of Sec.~ T._!_ N, R. 21 ~J: 

,. Protective pipe, top elevation 

:. Well casing, top elevation 

'.. Land surface elevation 

ft.MSL 

ft. MSL 

>. Surface seal, bottom _____ ft. MSL or __ l,Q.. ft. 

12. USCS classification of soil near screen: 

GP □ GM □ GC □ GW 31 SW 
SM □ SC □ ML □ MH □ CL 

Bedrocktlil 

□ SP □ 
□ CH □ 

13. Sieve analysis attached? □Yes l5J No 

14. Drilling method used: Rotary m 50 
Hollow Ste~ Auger D 41 

Other -□ ... ::: .. ::. 

15. Drilling fluid used: Water 002 Air D 01 
Drilling Mud ~3 None D 99 

16. Drilling additives used? m Yes □No 

Describe bentonite 

17. Source of water (attach analysis): 

city water 

.. Bentonite seal, top ---- - ft. MSL or 

. Fine sand, top ---- - ft. MSL or 

f. Filter pack, top ---- - ft. MSL or 

L Screenjoint, top ---- - ft. MSL or 

Well bottom ft. MSL or ---- -
Filter pack, bottom ---- - ft. MSLor 

~ Borehole, bottom ---- - ft. MSL or 

. Borehole, diameter _!_2 . .QO m. 

f. O.D. well casing _)-~'- m. 

f. l.D. well casing _),!!6_ in. 

__ J.Q_ 

__ 4.Q.Q_ 

__ 4l.Q.. 

__ 4_1.Q_ 

__ 42,Q.. 

__ 42-~ 

__ 42-~ 

ft. 

ft. 

ft. 

ft. 

ve o as e ource 
s D Sidegradient 

Well Installed By: (Person's Name and Finn) 
Boart Longyear Drilling 

n □ Not Known Jeffrey and Jim 

1. Cap and lock? ~Yes □ No 

2. Protective cover pipe: 
a. Inside diameter: 
b. Length: 

_ _J,90in. 
. 1.0 ft. 

c. Material: Steel~- 04 

Other D frii 
d. Additional protection? m Yes D 

If yes, describe: Steel casing: 1-36ft bgs 

3. Surface seal: Bentonite □ 
Concrete 31 

______________ 0th~ □ 

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

Annular space seal D 
sand Other 31 

5. Annular space seal: a. Granular Bentonite IXI 
b .. ___ Lbs/gal mud weight..Bentonite-sand slurry □ 

c. ___ Lbs/gal mud weight ..... Bentonite slurry D 
d. ___ % Bentonite ........ Bentonite-cement grout IXI 
e. ______ .Ft' volume added for any of the above 
f How installed: Tremie D 

Trelnie pumped IXI 
Gravity □ 

No 

30 
01 

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

30 

35 

31 
50 

01 

02 
08 

6. Bentonite seal: a. Bentonite granules D . 33 
b. □ 1/4 in. 313/8 in. □ 1/2 in. Bentonite pellets 31 32 
c. _____________ Other D .... ..J 

7. Fine sand material: Manufacturer, product name & mesh size 
a. #7 Badger Wtl 
b. Volume added 1/2 bag ft3 

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

a. # 40 Badger ;. __ ; 
b. Volume added 21/2 bags ft' 

9. Well casing: Flush threaded PVC schedule 40 31 23 
Flush threaded PVC schedule 80 □ 24 

10. Screen material: --'P~V..:....=-=C:__ _______ 
0

_
th

_er □ gi;j 
a. Screen type: Factory cut IXI 11 

Continuous slot D 01 
_____________ Other D i:.:: 

b. Manufacturer ________ _ 

c. Slot size: 
d. Slotted length: 

11. Backfill material (below filter pack): None l!i:I 
Other D 

14 
.: ...... . 

1ereoy ceruty mat the Information on trns torm ,s true ana correct to the oest or my Rnowteage. 
Finn 1gma nVJronmental erVJces, Inc. 

220 E. Ryan Road, Oak Creek, WI 53154 (414) 768-7144 
ase comp ete s1 es s orm an return to e appropnate o ice· 1ste at e top o s orm as reqwre y c s , , 1s tats, 
. ch NR 141, is Ad d . In accordance with ch 144, Wis Stats, failure to file this form may result in a forfeiture of not less than $10, nor more than 
100 for each da_y_ of violation. In accordance with ch 147, Wis Stats failure to file this form may result in a forfeiture of not more than $10,000 for each 
of violation. NOTE: Shaded areas are for DNR use only. See instructions for more information including where the completed fonn should be sent. 
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State of Wisconsin 
Department of N.uural Resources 

MONITORING WELL DEVELOPMENT 
Fonn 4400-113B Rev. 7-98 

; 
I 

Route to: Watershed/Wastewater 0 WasteManagementO 
I .. 

Remediation/RedevelopmentO Other D _____ _ 
Well Name 

Facility License, Permit or Monitoring Number County Code Wis. Unique Well Number DNR Well ID Nmnber 

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 

pum~only 
pumped slowly 
Other ________ _ 

3. Time spent developing well 

0 Yes ■ No 

□ 4 I 
■ 61 
0 42 

□ 62 
□ 70 

□ 20 
0 10 
□ 51 

~ jj 
_.J..P_S° min. 

4. Depth of well (from top of well casisng) _ Z--- O, @t. 

5. Inside diameter of well 

6. Volume: of water in filter pack and well 
casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

Z-- oo· __ , __ 1n. 

---·- gal. 

_/_ .!... () • a'gal. 

__ t)_ 0 gal. 

9. Source of water added ____________ _ 

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

17. Additional comments on development: 

0 Yes O No 

Name and Address of Facility Contact/Owner/Responsible Party 
First Last 
Name: _______ Name: _________ _ 

Facility/Firm: 

, Street: 

City/State/Zip: _____________ _._ __ 

Before Development After Development 
11. Depth to Water (7 0 J 

(from top of a. _ ....,_ Q. • E._ _ ft. - - '7 . ~ j_ ft. 
well casing) 

Date 

Tune 

12. Sediment in well 
bottom 

13. Water clarity 

b.C? &:> / ..!_ ¥J ~ tJ O 2., e? &? / _!_ ¥1 Z,,o O ?:, 
mm dd yyyy mm dd yyyy 

-1 .r..-■ a.m. q 3 ■ a.m. 
c.~-=~~O p.m. e? _:_O □ p.m. 

_ t>.D inches 

Oear D 10 
Turbid- ■ 15 

_ 0, 0 inches 

Clear ■ 2 0 

Turbid □ 25 
(Describe) 
15"-//0 <f[l(()AJ 

ele~r 

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

14. Total suspended ____ • _ mg/1 ____ • _ mg/1 

solids 

15.COD ______ mg/I ____ ,_mg/1 

16. Well developed by: Name (first, last) and Firm 

First Name: ??J',A/f Last Name: d_t! (!; ( 
Firm: »6,t!A 6/v;£od.Ub./77f-L 

I hereby certify rhat the above information is true and correct to the best 

ofmy knowledge. 

Firm: 

NOTE: See instructions for more information including a list of county codes and well type codes. 



SUtc of Wisconsin 
Department of Namral Re.ource1 MONITORING WELL DEVELOPMENT 

Fonn 4400-113B Rev. 7-98 

Route to: Watershed/Wastewater D Waste ManagementD 

Remediation/RedevelopmentO Other D _____ _ 

Facility License, Permit or Monitoring Number County Code Wis. Unique Well Number DNR Well ID Number 

l. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 

surged with bailer and pwnped 

surged with block and bailed 
surged with block and pumped 
surged with block, bailed. and pumped 

compressed air 
bailed only 
pumped only 
pumped slowly 
0ther ______ ~--

3. Time spent developing well 

D Yes \,.■ No 

D 41 

• 6 1 

D 42 

□ 62 

□ 70 

□ 20 

□ IO 
□ 5 I 
□ ii~ 
□ ;-;,;.;,: 

_ Z...Z. S-min. 

4. Depth of well (from top of well casisng) _ · !t ~ . D0fL 

5. Inside diameter of well 

6. Volume of water in filter pack and well 
casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

_ 2-_o o in. 

---·- gal. 

_/. .i_ t) ,@gal. 

__ 0. Ogal. 

9. Source of water added ____________ _ 

10. Analysis pcrfonned on water added? 
(If yes, attach results) 

17. Additional comments on development: 

D Yes □ No 

Name and Address of Facility Contact/Owner/Responsible Party. 

First Last Name: _______ Name: ________ _ 

_ Facility/Firm: 

Street: 

' City/State/Zip: _______________ _ 

Before Development After Development 
11. Depth to Water 

(from top of a. __ K.. 7 j_ ft. __ '1_ , j_ Z,.. Ct. 
well casing) 

Date 

1ime 

12. Sediment in well 
bottom 

13. Water clarity 

b.~ 611 ,1 b 'Z,O oz.. o&,1 I ~z_.ooZ.,, 
mm dd yyyy mm dd yyyy 

~ .I.-■ a.m. ~ ~ D a.m. 
c.P L:.!:~ □ p.m. LL:~O ■ p.m. 

_ tz__Oinches _ P,Oinches 

Clear ■ 2 0 
Turbid □ 25 
(Describe) 
15s-1<fo 3al~11J 

cJett r 

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

14. Total suspended ____ • _ mg/1 ____ • _ mg/1 

solids 

IS.COD ____ ,_mg/1 ____ ,_mg/1 

16. Well developed by: Name (first, last) and Finn . //_ , / 

FirstName: 1o,lf// . LastName:,t/~c,,;y 

Firm: .516,1,,f,,{ 61 YlkJ.d.MbAl77'fL 

I hereby certify that the above information is true and correct to the best 
of my knowledge. 

Signature: 

Firm: 

NOTE: See instructions for more information including a list of county codes and well type codes. 



ATTACHMENT B 

GROUNDWATER LABORATORY ANALYTICAL REPORT 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

\Lab Code 5041399A 
!Sample ID MW-D 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromod ich loromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

I ,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

lsopropylbenzene 

p-lsopropyltoluene 

Result 

<86 

< 84 

< 110 

<84 

< 92 

<68 

< 110 

< 86 

< 140 

< 110 

< 140 

<76 

<64 

<34 

< 110 

< 52 

< 52 

<62 

< 140 

< 110 

< 110 

< 110 

21000 

< 120 

< 110 

< 38 

< 100 

< 100 

< 100 

<70 

<92 

< 78 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

1090 Kennedy Ave, Kimberly, WI 54136 * 

LOD LOQ 

86 280 

84 260 

110 340 

84 280 

92 300 

68 220 

110 360 

86 280 

140 440 

110 360 

140 440 

76 240 

64 200 

34 110 

110 360 

52 160 

52 160 

62 200 

140 440 

110 340 

110 360 

110 360 

110 340 

120 380 

110 340 

38 120 

100 320 

100 300 

100 320 

70 220 

92 300 

. 78 260 

i 
f -~ - - .. 
'·----------- -- -· 

Proiect # 
Pro i ect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 

WI DNR Lab Certification #445134030 Page I of 32 

i 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220EASTRYANROAD 
OAK CREEK WI 53154 

Report Date J J-Jul-02 

Analyte 

ILab Code 5041399A 
Sample ID MW-D 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

!Lab Code 5041399B 
Sample ID MW-E 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Result 

< 120 

< 100 

<280 

< 68 

< 50 

<72 

460 

< 130 

<20 

<130 

< llO 

<100 

1400 

<_130 

<84 

< 140 

280 

< 190 

< 90 

<4.3 

<4.2 

< 5.5 

<4.2 

<4.6 

< 3.4 

< 5.6 

< 4.3 

<6.9 

< 5.6 

Units LOD 

ug/1 120 

ug/1 100 

ug/1 280 

ug/1 68 

ug/1 50 

ug/1 72 

ug/1 100 

ug/1 130 

ug/1 20 

ug/1 130 

ug/1 110 

ug/1 100 

ug/1 150 

ug/1 130 

ug/1 84 

ug/1 140 

ug/1 24 

ug/1 190 

ug/1 90 

ug/1 4.3 

ug/1 4.2 

ug/1 5.5 
ug/1 4.2 

ug/1 4.6 

ug/1 3.4 

ug/1 5.6 

ug/1 4.3 

ug/1 6.9 

ug/1 5.6 

LOQ 

380 

320 

920 

220 

160 

220 

320 

400 

66 

420 

360 

320 

460 

420 

260 

460 

74 

600 

280 

14 

13 

17 

14 

15 

II 

18 

14 

22 

18 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

Sample. Type 
Sample Date 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

. 10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
WI DNR Lab Certification #445134030 Page 2 of32 

I 

I 



11111__ __ 

U.S. Analytical Lab 

MAFIWL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date J J-Jul-02 

Analyte 

Lab Code 5041399B 
Sample ID MW-E 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

1, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Oi-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene · 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Result 

<6.9 

< 3.8 

<3.2 

< 1.7 

<5.6 

<2.6 

<2.6 

<3.1 

<6.8 

<5.4 

<5.7 

< 5.7 

140 

<5.9 

<5.4 

< 1.9 

< 5.1 

<4.8 

<4.9 

<3.5 

<4.6 

<3.9 

<6 

<4.9 

< 14 

< 3.4 

<2.5 

< 3.6 

290 

<6.3 

<I 

<6.5 

<5.7 

< 5.2 

Units LOD 

ug/1 6.9 

ug/1 3.8 

ug/1 3.2 

ug/1 1.7 

ug/1 5.6 

ug/1 2.6 

ug/1 2.6 

ug/1 3.1 

ug/1 6.8 

ug/1 5.4 

ug/1 5.7 

ug/1 5.7 

ug/1 5.3 

ug/1 5.9 

ug/1 5.4 

ug/1 1.9 

ug/1 5.1 

ug/1 4.8 

ug/1 4.9 

ug/1 3.5 

ug/1 4.6 

ug/1 3.9 

ug/1 6 

ug/r 4.9 

ug/1 14 

ug/1 3.4 

ug/1 2.5 

ug/1 3.6 

ug/1 4.9 

ug/1 6.3 

ug/1 I 

ug/1 6.5 

ug/1 5.7 

ug/1 5.2 

LOQ 

22 

12 

10 

5.5 

18 

8.2 

8.2 

10 

22 

17 

18 

18 

17 

19 

17 

6 

16 

15 

16 

II 

15 

13 

19 

16 

46 

II 

8 

II 

16 

20 

3.3 

21 

18 

16 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/611002 

10 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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.U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

!Lab Code 5041399B 
Sample ID MW-E 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Lab Code 5041399C 
Sample ID MW-4 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromoch loromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, l-Dichloroethane 

l, 1-Dichloroethene 

Result 

330 

< 6.5 

<4.2 

< 7.2 

< 1.2 

< IO 

<4.5 

<4.3 

<4.2 

<5.5 

<4.2 

<4.6 

< 3.4 

< 5.6 

<4.3 

< 6.9 

< 5.6 

< 6.9 

< 3.8 

<3.2 

< 1.7 

< 5.6 

< 2.6 

<2.6 

<3.1 

< 6.8 

<5.4 

< 5.7 

< 5.7 

Units LOD 

ug/l 7.3 

ug/l 6.5 

ug/l 4.2 

ug/l 7.2 

ug/l 1.2 

ug/1 IO 

ug/l 4.5 

ug/l 4.3 

ug/l 4.2 

ug/l 5.5 

ug/1 4.2 

ug/l 4.6 

ug/l 3.4 

ug/l 5.6 

ug/1 4.3 

ug/l 6.9 

ug/l 5.6 

ug/l 6.9 

ug/l 3.8 

ug/l 3.2 

ug/l 1.7 

ug/l 5.6 

ug/l 2.6 

ug/l 2.6 

ug/l 3.1 

ug/l 6.8 

ug/l 5.4 

ug/l 5.7 

ug/1 5.7 

LOQ 

23 

21 

13 

23 

3.7 

30 

14 

14 

13 

17 

14 

15 

11 

18 

14 

22 

18 

22 

12 

10 

5.5 

18 

8.2 

8.2 

10 

22 

17 

18 

18 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

IO 7/6/2002 

IO 7/6/2002 

IO 7/6/2002 

IO 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

10 7/6/2002 

Sample Type 
Sample Date 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

802.IA CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l 1-Jul-02 

Analyte 

!Lab Code 5041399C 
Sample ID MW-4 

cis-1,2-Dich loroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Result 

170 

< 5.9 

< 5.4 

< 1.9 

< 5.1 

<4.8 

<4.9 

< 3.5 

<4.6 

< 3.9 

<6 

<4.9 

< 14 

< 3.4 

<2.5 

<3.6 

640 

<6.3 

< I 

< 6.5 

< 5.7 

< 5.2 

310 

< 6.5 

<4.2 

<7.2 

7.4 

< 10 

<4.5 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

5.3 17 

5.9 19 

5.4 17 

1.9 6 

5.1 16 

4.8 15 

4.9 16 

3.5 II 

4.6 15 

3.9 13 

6 19 

4.9 16 

14 46 

3.4 II 

2.5 8 

3.6 II 

4.9 16 

6.3 20 

3.3 

6.5 21 

5.7 18 

5.2 16 

7.3 23 

6.5 21 

4.2 13 

7.2 23 

1.2 3.7 

10 30 

4.5 14 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

IO 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

10 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

Lab Code 5041399D 
Sample ID MW-11 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

. tert-Butylbenzene 

sec-B utylbenzene 

n-B utylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromoch loromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

lsopropylbenzene 

p-lsopropyltoluene 

Result 

< 0.43 

< 0.42 

<0.55 

< 0.42 

<0.46 

<0.34 

<0.56 

<0.43 

<0.69 

<0.56 

<0.69 

<0.38 

<0.32 

<0.17 

<0.56 

<0.26 

<0.26 

< 0.31 

<0.68 

<0.54 

<0.57 

<0.57 

<0.53 

<0.59 

<0.54 

<0.19 

<0.51 

<0.48 

< 0.49 

<0.35 

< 0.46 

<0.39 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

. ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

0.43 1.4 

0.42 1.3 

0.55 1.7 

0.42 1.4 

0.46 1.5 

0.34 I.I 

0.56 1.8 

0.43 1.4 

0.69 2.2 

0.56 1.8 

0.69 2.2 

0.38 1.2 

0.32 I 

0.17 0.55 

0.56 1.8 

0.26 0.82 

0.26 0.82 

0.31 

0.68 2.2 

0.54 1.7 

0.57 1.8 

0.57 1.8 

0.53 1.7 

0.59 1.9 

0.54 1.7 

0.19 0.6 

0.51 1.6 

0.48 1.5 

0.49 1.6 

0.35 I.I 

0.46 1.5 

0-.39 1.3 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

!Lab Code 5041399D 
Sample ID MW-11 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1,1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrach loroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethen:e (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

a-Xylene 

Lab Code 5041399E 
Sample ID PZ-D 

Organic 
VOC's 

Ben,zene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butyl benzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chlorofonn 

Result 

<0.6 

<0.49 

< 1.4 

<0.34 

<0.25 

<0.36 

<0.49 

<0.63 

<0.1 

<0.65 

<0.57 

<0.52 

<0.73 

<0.65 

< 0.42 

<0.72 

<0.12 

<I 

<0.45 

< 86 

< 84 

< 110 

< 84 

<92 

<68 

< 110 

< 86 

< 140 

< 110 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

0.6 1.9 

0.49 1.6 

1.4 4.6 

0.34 1.1 

0.25 0.8 

0.36 I.I 

0.49 1.6 

0.63 2 

0.1 0.33 

0.65 2.1 

0.57 1.8 

0.52 1.6 

0.73 2.3 

0.65 2.1 

0.42 1.3 

0.72 2.3 

0.12 0.37 

1 3 

0.45 1.4 

86 280 

84 260 

110 340 

84 280 

92 300 

68 220 

110 360 

86 280 

140 440 

110 360 

Proiect # 
Project Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

Sample Type 
Sample Date 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date J J~Jul-02 

Analyte 

Lab Code 5041399E 
Sample ID PZ-D 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene· 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Result 

< 140 

<76 

< 64 

<34 

< 110 

<52 

< 52 

< 62 

< 140 

< 110 

< 110 

< 110 

19000 

< 120 

< 110 

<38 

< 100 

< 100 

< 100 

.<70 

<92 

<78 

< 120 

< 100 

<280 

<68 

< 50 

<72 

< JOO 

< 130 

<20 

< 130 

< 110 

< JOO 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

140 440 

76 240 

64 200 

34 110 

110 360 

52 160 

52 160 

62 200 

140 440 

110 340 

110 360 

110 360 

110 340 

120 380 

110 340 

38 120 

100 320 

100 300 

100 320 

70 220 

92 300 

78 260 

120 380 

JOO 320 

280 920 

68 220 

50 160 

72 220 

100 320 

130 400 

20 66 

130 420 

110 360 

JOO 320 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 

WI DNR Lab Certification #445134030 Page 8 of 32 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

!Lab Code 5041399E 
Sample ID PZ-D 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

/Lab Code 5041399F 
Sample ID PZ-11 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

Result 

5000 

< 130 

< 84 

< 140 

3500 

< 190 

<90 

<0.43 

<0.42 

<0.55 

<0.42 

< 0.46 

<0.34 

<0.56 

< 0.43 

<0.69 

<0.56 

<0.69 

<0.38 

<0.32 

<0.17 

<0.56 

<0.26 

<0.26 

<0.31 

<0.68 

<0.54 

<0.57 

<0.57 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

150 460 

130 420 

84 260 

140 460 

24 74 

190 600 

90 280 

0.43 1.4 

0.42 1.3 

0.55 1.7 

0.42 1.4 

0.46 1.5 

0.34 1.1 

0.56 1.8 

0.43 1.4 

0.69 2.2 

0.56 1.8 

0.69 2.2 

0.38 1.2 

0.32 1 

0.17 0.55 

0.56 1.8 

0.26 0.82 

0.26 0.82 

0.31 I 

0.68 2.2 

0.54 1.7 

0.57 1.8 

0-.57 1.8 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

200 7/6/2002 

Sample Type 
Sample Date 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

I 7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

802JA CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 

WI DNR Lab Certification #445134030 Page 9 of32 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENT AL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date 1 J-Jul-02 

Analyte 

!Lab Code 5041399F 
Sample ID PZ-11 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

lsopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE} 

Trichlorofluoromethane 

I ,2,4-Trimethylbenzene 

I ,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Result 

<0.53 

<0.59 

<0.54 

< 0.19 

<0.51 

<0.48 

< 0.49 

<0.35 

<0.46 

<0.39 

<0:6 

<0.49 

< 1.4 

<0.34 

<0.25 

<0.36 

<0.49 

<0.63 

<0.1 

<0.65 

<0.57 

<0.52 

<0.73 

<0.65 

< 0.42 

<0.72 

<0.12 

< I 

<0.45 

Units 

ug/1 

ug/1 

ug/1 

ug/l 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOO LOQ 

0.53 1.7 

0.59 1.9 

0.54 1.7 

0.19 0.6 

0.51 1.6 

0.48 1.5 

0.49 1.6 

0.35 I.I 

0.46 1.5 

0.39 1.3 

0.6 1.9 

0.49 1.6 

1.4 4.6 

0.34 1.1 

0.25 0.8 

0.36 I.I 

0.49 1.6 

0.63 2 

0.1 0.33 

0.65 2.1 

0.57 1.8 

0.52 1.6 

0.73 2.3 

0.65 2.1 

0.42 1.3 

0.72 2.3 

0.12 0.37 

3 

0.45 1.4 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

· 7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

7/6/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH I 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
WI DNR Lab Certification #445134030 Page IO of32 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

!Lab Code 50413990 
Sample ID MW-26 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

seccButylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorob.enzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichlorciethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

lsopropylbenzene 

p-lsopropyltoluene 

Result 

<2.2 

<2.1 

<2.8 

<2.1 

< 2.3 

< 1.7 

<2.8 

<2.2 

< 3.5 

<2.8 

<3.5 

< 1.9 

< 1.6 

<0.85 

<2.8 

< 1.3 

< 1.3 

< 1.6 

< 3.4 

<2.7 

<2.9 

<2.9 

220 

<3 

<2.7 

< I 

<2.6 

< 2.4 

<2.5 

< 1.8 

<2.3 

<2 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOO LOQ 

2.2 7 

2.1 6.5 

2.8 8.5 

2.1 7 

2.3 7.5 

1.7 5.5 

2.8 9 

2.2 7 

3.5 II 

2.8 9 

3.5 II 

1.9 6 

1.6 5 

0.85 2.8 

2.8 9 

1.3 4.1 

1.3 4.1 

1.6 5 

3.4 II 

2.7 8.5 

2.9 9 

2.9 9 

2.7 8.5 

3 10 

2.7 8.5 

3 

2.6 8 

2.4 7.5 

2.5 8 

1.8 5.5 

2.3 7.5 

2 6.5 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002. 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water· 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH ·I 

8021A CAH I 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH I 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date J 1-Jul-02 

Analyte 

Lab Code 50413990 
Sample ID MW-26 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

_o-Xylene 

Lab Code 5041399H 
Sample ID W-MW-10 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-8 utylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Result 

<3 

<2.5 

<7 

< 1.7 

< 1.3 

< 1.8 

<2.5 

< 3.2 

<0.5 

<3.3 

<2.9 

<2.6 

<3.7 

<3.3 

<2.1 

<3.6 

160 

<4.8 

<2.3 

<43 

<42 

< 55 

<42 

<46 

<34 

< 56 

<43 

< 69 

< 56 

Units LOD 

ug/1 3 

ug/1 2.5 

ug/1 7 

ug/1 1.7 

ug/1 1.3 

ug/1 1.8 

ug/1 2.5 

ug/1 3.2 

ug/1 0.5 

ug/1 3.3 

ug/1 2.9 

ug/1 2.6 

ug/1 3.7 

ug/1 3.3 

ug/1 2.1 

ug/1 3.6 

ug/1 0.6 

ug/1 4.8 

ug/1 2.3 

ug/1 43 

ug/1 42 

ug/1 55 

ug/1 42 

ug/1 46 

ug/1 34 

ug/1 56 

ug/1 43 

ug/1 69 

ug/1 . 56 

LOQ 

10 

8 

23 

5.5 

4 

5.5 

8 

10 

1.7 

II 

9 

8 

12 

II 

6.5 

12 

1.9 

15 

7 

140 

130 

170 

140 

150 

110 

180 

140 

220 

180 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

Sample Type 
Sample Date 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A · CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

802 lA. CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

Lab Code 5041399H 
llsampleID W-MW-10 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromoch loromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dich loroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, l ,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I ,I, I-Trichloroethane 

1, 1,2-Trichloroethane 

Result 

<69 

<38 

<32 

< 17 

< 56 

<26 

<26 

<31 

<68 

< 54 

<57 

<57 

17000 

< 59 

< 54 

< 19 

<51 

<48 

87 "J" 

<35 

<46 

< 39 

< 60 

<49 

< 140 

<34 

<25 

< 36 

<49 

460 

< 10 

<65 

< 57 

< 52 

Units 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l · 

ug/l 

ug/l 

ug/l 

ug/l 

ug/1 

ug/l 

ug/1 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/l 

ug/1 

ug/1 

ug/l 

ug/1 

ug/l 

ug/l 

LOO LOQ 

69 220 

38 120 

32 100 

17 55 

56 180 

26 82 

26 82 

31 100 

68 220 

54 170 

57 180 

57 180 

53 170 

59 190 

54 170 

19 60 

51 160 

48 150 

49 160 

35 110 

46 150 

39 130 

60 190 

49 160 

140 460 

34 110 

25 80 

36 110 

49 160 

63 200 

IO 33 

65 210 

57 180 

52 160 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

JOO 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

JOO 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

JOO 7/9/2002 

100 7/9/2002 

100 7/9/2002 

JOO 7/9/2002 

100 7/9/2002 

100 7/9/2002 

JOO 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

!Lab Code 5041399H 
Sample ID W-MW-10 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

a-Xylene 

Lab Code 50413991 
Sample ID W-MW-11 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

Result 

<73 

< 65 

<42 

<72 

4600 

280 "J" 

100 "J" 

< 86 

< 84 

< 110 

< 84 

<92 

<68 

< 110 

< 86 

< 140 

< 110 

< 140 

< 76 

<64 

< 34 

< 110 

< 52 

< 52 

< 62 

< 140 

< 110 

< 110 

< 110 

Units LOD 

ug/1 73 

ug/1 65 

ug/1 42 

ug/1 72 

ug/1 12 

ug/1 100 

ug/1 45 

ug/1 86 

ug/1 84 

ug/1 110 

ug/1 84 
ug/1 92 

ug/1 68 

ug/1 110 

ug/1 86 

ug/1 140 

ug/1 110 

ug/1 140 

ug/1 76 

ug/1 64 

ug/1 34 

ug/1 110 

ug/1 52 

ug/1 52 

ug/1 62 

ug/1 140 

ug/1 110 

ug/1 110 

ug/1 110 

LOQ 

230 

210 

130 

230 

37 

300 

140 

280 

260 

340 

280 

300 

220 

360 

280 

440 

360 

440 

240 

200 

110 

360 

160 

160 

200 

440 

340 

360 

360 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

100 7/9/2002 

Sample Type 
Sample Date 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

Lab Code 50413991 
Sample ID W-MW-11 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl iert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1,1,2,2-Tetrachloroethane 

I ,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

l, I, I-Trichloroethane 

I ,1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Result 

1300 

< 120 

< 110 

<38 

< 100 

< 100 

< 100 

<70 

< 92 

<78 

< 120 

< 100 

<280 

<68 

<50 

<72 

1300 

<130 

<20 

< 130 

< 110 

< 100 

3900 

< 130 

< 84 

< 140 

400 

< 190 

<90 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOO LOQ 

110 340 

120 380 

110 340 

38 120 

100 320 

100 300 

100 320 

70 220 

92 300 

78 260 

120 380 

100 320 

280 920 

68 220 

50 160 

72 220 

100 320 

130 400 

20 66 

130 420 

110 360 

100 320 

150 460 

130 420 

84 260 

140 460 

24 74 

190 600 

90 280 

Project# 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH I 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date ll-Jul-02 

Analyte 

Lab Code 50413991 
Sample ID MPS P-2 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Result 

<22 

<21 

<28 

<21 

<23 

< 17 

<28 

<22 

< 35 

<28 

< 35 

< 19 

< 16 

<8.5 

<28 

< 13 

< 13 

< 16 

<34 

<27 

<29 

<29 

1400 

< 30 

<27 

< 10 

<26 

<24 

<25 

< 18 

<23 

<20 

Units LOD 

ug/1 22 

ug/1 21 

ug/1 28 

ug/1 21 

ug/1 23 

ug/1 17 

ug/1 28 

ug/1 22 

ug/1 35 

ug/1 28 

ug/1 35 

ug/1 19 

ug/1 16 

ug/1 8.5 

ug/1 28 

ug/1 13 

ug/1 13 

ug/1 16 

ug/1 34 

ug/1 27 

ug/1 29 

ug/1 29 

ug/1 27 

ug/1 30 

ug/1 27 

ug/1 10 

ug/1 26 

ug/1 24 

ug/1 25 

ug/1 18 

ug/1 23 

ug/1 .20 

LOQ 

70 

65 

85 

70 

75 

55 
90 

70 

110 

90 

110 

60 

50 
28 

90 

41 

41 

50 

110 

85 

90 

90 

85 

100 

85 

30 

80 

75 

80 

55 
75 

65 

Proiect # 
Pro i ect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 5_4136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

IILab Code 50413991 
Sample ID MPS P-2 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

1, I, I-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2 ,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

/Lab Code 5041399K 
Sample ID MPS P-3 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butyl benzene 

n-Butylbenzeile 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Result 

<30 

<25 

<70 

< 17 

< 13 

< 18 

<25 

< 32 

<5 

<33 

<29 

<26 

<37 

<33 

<21 

<36 

2100 

<48 

<23 

< 22 

<21 

<28 

<21 

<23 

< 17 

<28 

<22 

< 35 

<28 

Units LOD 

ug/1 30 

ug/1 25 

ug/1 70 

ug/1 17 

ug/1 13 

ug/1 18 

ug/1 25 

ug/1 32 

ug/1 5 

ug/1 33 

ug/1 29 

ug/1 26 

ug/1 37 

ug/1 33 

ug/1 21 

ug/1 36 

ug/1 6 

ug/1 48 

ug/1 23 

ug/1 22 

ug/1 21 

ug/1 28 

ug/1 21 

ug/1 23 

ug/1 17 

ug/1 28 

ug/1 22 

ug/l 35 

ug/1 . 28 

LOQ 

100 

80 

230 

55 

40 

55 

80 

100 

17 

110 

90 

80 

120 

110 

65 

120 

19 

150 

70 

70 

65 

85 

70 

75 

55 

90 

70 

110 

90 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 1 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date I l-Jul-02 

Analyte 

Lab Code 5041399K 

Sample ID MPS P-3 

Ch loromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

lsopropylbenzene 

p-lsopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene· 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I , I-Trichloroethane 

1, 1,2-Trichloroethane 

Result 

<35 

< 19 

< 16 

< 8.5 

<28 

< 13 

< 13 

<16 

<34 

<27 

<29 

<29 

2200 

< 30 

<27 

< 10 

<26 

<24 

<25 

< 18 

<23 

<20 

<30 

<25 

<70 

< 17 

< 13 

< 18 

<25 

< 32 

<5 

< 33 

<29 

<26 

Units LOO 

ug/1 35 

ug/1 19 

ug/1 16 

ug/1 8.5 

ug/1 28 

ug/1 13 

ug/1 13 

ug/1 16 

ug/1 34 

ug/1 27 

ug/1 29 

ug/1 29 

ug/1 27 

ug/1 30 

ug/1 27 

ug/1 10 

ug/1 26 

ug/1 24 · 

ug/1 25 

ug/1 18 

ug/1 23 

ug/1 20 

ug/1 30 

ug/1 25 

ug/1 70 

ug/1 17 

ug/1 13 

ug/1 18 

ug/1 25 

ug/1 32 

ug/1 5 

ug/1 33 

ug/1 29 

ug/1 26 

LOQ 

110 

60 

50 

28 

90 

41 

41 

50 

110 

85 

90 

90 

85 

100 

85 

30 

80 

75 

80 

55 

75 

65 

100 

80 

230 

55 

40 

55 

80 

100 

17 

110 

90 

80 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH l 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
WI DNR Lab Certification #445134030 Page 18 of32 

I 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

!Lab Code 5041399K 
Sample ID MPS P-3 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Lab Code 5041399L 
Sample ID MPS P-4 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

l ,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

I ,3-Dichlorobenzene 

1,2-Dichiorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

1, 1-Dichloroethane 

I, 1-Dichloroethene 

Result 

<37 

<33 

<21 

<36 

1500 

<48 

<23 

<22 

<21 

<28 

<21 

<23 

< 17 

<28 

<22 

<35 

<28 

<35 

< 19 

< 16 

< 8.5 

<28 

< 13 

< 13 

<16 

<34 

<27 

<29 

<29 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

tig/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

37 120 

33 110 

21 65 

36 120 

6 19 

48 150 

23 70 

22 70 

21 65 

28 85 

21 70 

23 75 

17 55 

28 90 

22 70 

35 110 

28 90 

35 110 

19 60 

16 50 

8.5 28 

28 90 

13 41 

13 41 

16 50 

34 110 

27 85 

29 90 

.29 90 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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I 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENT AL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

!Lab Code 5041399L 
Sampl~ ID MPS P-4 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

l, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, l, 1-Trichloroethane 

l, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene, 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Result 

2200 

<30 

<27 

< 10 

<26 

< 24 

<25 

< 18 

<23 

<20 

<30 

<25 

<70 

< 17 

< 13 

< 18 

<25 

< 32 

<5 

<33 

<29 

<26 

<37 

<33 

<21 

< 36 

1500 

<48 

<23 

Units LOD 

ug/1 27 

ug/1 30 

ug/1 27 

ug/1 10 

ug/1 26 

ug/1 24 

ug/1 25 

ug/1 18 

ug/1 23 

ug/1 20 

ug/1 30 

ug/1 25 

ug/1 70 

ug/1 17 

ug/1 13 

ug/1 18 

ug/1 25 

ug/1 32 

ug/1 5 

ug/1 33 

ug/1 29 

ug/1 26 

ug/1 37 

ug/1 33 

ug/1 21 

ug/1 36 

ug/1 6 

ug/1 48 

ug/1 23 

LOQ 

85 

100 

85 

30 

80 

75 

80 

55 

75 

65 

100 

80 

230 

55 

40 

55 

80 

100 

17 

110 

90 

80 

120 

110 

65 

120 

19 

150 

70 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

50 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 1 

8021A CAH I 
8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK-CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

!Lab Code 5041399M 
Sample ID MPS P-5 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromoch loromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Result 

< 0.43 

< 0.42 

<0.55 

< 0.42 

<0.46 

<0.34 

<0.56 

<0.43 

2.1 "J" 

<0.56 

<0.69 

< 0.38 

<0.32 

<0.17 

<0.56 

<0.26 

<0.26 

<0.31 

<0.68 

<0.54 

<0.57 

<0.57 

25 

<0.59 

<0.54 

<0.19 

<0.51 

<0.48 

< 0.49 

<0.35 

< 0.46 

<0.39 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

0.43 1.4 

0-42 1.3 

0.55 1.7 

0.42 1.4 

0.46 1.5 

0.34 1.1 

0.56 1.8 

0.43 1.4 

0.69 2.2 

0.56 1.8 

0.69 2.2 

0.38 1.2 

0.32 

0.17 0.55 

0.56 1.8 

0.26 0.82 

0.26 0.82 

0.31 

0.68 2.2 

0.54 1.7 

0.57 1.8 

0.57 1.8 

0.53 1.7 

0.59 1.9 

0.54 1.7 

0.19 0.6 

0.51 1.6 

0.48 1.5 

0.49 1.6 

0.35 1.1 

0.46 1.5 

0.39 1.3 

Project# 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

1 7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 

WI DNR Lab Certification #445134030 Page 21 of32 

I 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENT AL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

Lab Code 5041399M 
Sample ID MPS P-5 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1,1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

/Lab Code 5041399N 
Sample ID MPS P-6 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butyl_benzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Result 

<0.6 

< 0.49 

<1.4 

<0.34 

<0.25 

<0.36 

< 0.49 

<0.63 

<0.1 

<0.65 

<0.57 

<0.52 

<0.73 

<0.65 

<0.42 

<0.72 

53 

<I 

<0.45 

<2.2 

<2.1 

<2.8 

<2.1 

<2.3 

< 1.7 

<2.8 

<2.2 

<3.5 

<2.8 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

0.6 1.9 

0.49 1.6 

1.4 4.6 

0.34 I.I 

0.25 0.8 

0.36 I.I 

0.49 1.6 

0.63 2 

0.1 0.33 

0.65 2.1 

0.57 1.8 

0.52 1.6 

0.73 2.3 

0.65 2.1 

0.42 1.3 

0.72 2.3 

0.12 0.37 

I 3 

0.45 1.4 

2.2 7 

2.1 6.5 

2.8 8.5 

2.1 7 

2.3 7.5 

1.7 5.5 

2.8 9 

2.2 7 

3.5 II 

·2.8 9 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

7/8/2002 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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I 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l 1-Jul-02 

Analyte 

ILab Code 5041399N 
Sample ID MPS P-6 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

l ,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoetliane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene · 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I , I, I -Trichloroethane 

I, 1,2-Trichloroethane 

Result 

<3.5 

< 1.9 

< 1.6 

<0.85 

<2.8 

< 1.3 

< 1.3 

< 1.6 

< 3.4 

<2.7 

<2.9 

<2.9 

290 

<3 

<2.7 

< I 

<2.6 

<2.4 

<2.5 

< 1.8 

< 2.3 

<2 

<3 

<2.5 

<7 

< 1.7 

< 1.3 

< 1.8 

<2.5 

< 3.2 

<0.5 

<3.3 

<2.9 

<2.6 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

3.5 II 

1.9 6 

1.6 5 

0.85 2.8 

2.8 9 

1.3 4.1 

1.3 4.1 

1.6 5 

3.4 II 

2.7 8.5 

2.9 9 

2.9 9 

2.7 8.5 

3 10 

2.7 8.5 

I 3 

2.6 8 

2.4 7.5 

2.5 8 

1.8 5.5 

2.3 7.5 

2 6.5 

3 10 

2.5 8 

7 23 

1.7 5.5 

1.3 4 

1.8 5.5 

2.5 8 

3.2 10 

0.5 1.7 

3 .3 11 

2.9 9 

2.6 8 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH I 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH I 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

Lab Code 5041399N 
Sample ID MPS P-6 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Lab Code 50413990 
Sample ID MPS P-7 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chlorofomf 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromoch loromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I , 1-Dichloroethane 

I, 1-Dichloroethene 

Result 

<3.7 

< 3.3 

<2.1 

< 3.6 

290 

<4.8 

<2.3 

<2.2 

<2.1 

<2.8 

<2.1 

<2.3 

< 1.7 

<2.8 

<2.2 

<3.5 

<2.8 

<3.5 

< 1.9 

< 1.6 

<0.85 

<2.8 

< 1.3 

< 1.3 

< 1.6 

<3.4 

<2.7 

<2.9 

<2.9 

Units LOD 

ug/1 3.7 

ug/1 3.3 

ug/1 2.1 

ug/1 3.6 

ug/1 0.6 

ug/1 4.8 

ug/1 2.3 

ug/1 2.2 

ug/1 2.1 

ug/1 2.8 

ug/1 2.1 

ug/1 2.3 

ug/1 1.7 

ug/1 2.8 

ug/1 2.2 

ug/1 3.5 

ug/1 2.8 

ug/1 3.5 

ug/1 1.9 

ug/1 1.6 

ug/1 0.85 

ug/1 2.8 

ug/1 1.3 

ug/1 1.3 

ug/1 1.6 

ug/1 3.4 

ug/1 2.7 

ug/1 2.9 

ug/1 2.9 

LOQ 

12 

11 

6.5 

12 

1.9 

15 

7 

7 

6.5 

8.5 

7 

7.5 

5.5 

9 

7 

II 

9 

II 

6 

5 

2.8 

9 

4.1 

4.1 

5 

II 

8.5 

9 

9 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5. 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 34 

8021A CAH. 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
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I 

U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENT AL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l J-Jul-02 

Analyte 

.!Lab Code 50413990 
i 
i Sample ID MPS P-7 

cis-1,2-Dich loroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-lsopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

1,1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Result 

15 

<3 

<2.7 

< I 

<2.6 

< 2.4 

<2.5 

< 1.8 

<2.3 

<2 

<3 

<2.5 

<7 

< 1.7 

< 1.3 

< 1.8 

<2.5 

<3.2 

<0.5 

< 3.3 

<2.9 

<2.6 

<3.7 

<3.3 

<2.1 

<3.6 

360 

5.3 "J" 

4.7 "J" 

Units 

ug/1 

ug/1 

ug/1 

ug/l 

ug/1 

ug/l 

ug/1 

ug/1 

ug/1 

ug/l 

ug/1 

ug/l 

ug/l 

ug/l 

ug/1 

ug/1 

ug/l 

ug/1 

ug/l 

ug/l 

ug/1 

ug/1 

ug/l 

ug/1 

ug/1 

ug/l 

ug/1 

ug/l 

ug/l 

LOD LOQ 

2.7 8.5 

3 10 

2.7 8.5 

I 3 

2.6 8. 

2.4 7.5 

2.5 8 

1.8 5.5 

2.3 7.5 

2 6.5 

3 10 

2.5 8 

7 23 

1.7 5.5 

1.3 4 

1.8 . 5.5 

2.5 8 

3.2 10 

0.5 1.7 

3.3 II 

2.9 9 

2.6 8 

3.7 12 

3.3 II 

2.1 6.5 

3.6 12 

0.6 1.9 

4.8 15 

2.3 7 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

Lab Code 5041399P 
Sample ID DUPLICATE 1 

Organic 

VOC's 
Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I, 1-Dichloroethene 

cis-1,2-Dich loroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-lsopropyltoluene 

Result 

<2.2 

<2.1 

<2.8 

<2.1 

<2.3 

< 1.7 

<2.8 

<2.2 

<3.5 

<2.8 

<3.5 

< 1.9 

< 1.6 

<0.85 

<2.8 

< 1.3 

< 1.3 

< 1.6 

< 3.4 

<2.7 

<2.9 

<2.9 

14 

<3 

<2.7 

< I 

<2.6 

< 2.4 

<2.5 

< 1.8 

<2.3 

<2 

Units LOO 

ug/1 2.2 

ug/1 2.1 

ug/1 2.8 

ug/1 2.1 

ug/1 2.3 

ug/1 1.7 

ug/1 2.8 

ug/1 2.2 

ug/1 3.5 

ug/1 2.8 

ug/1 3.5 

ug/1 1.9 

ug/1 1.6 

ug/1 0.85 

ug/1 2.8 

ug/1 1.3 

ug/1 1.3 

ug/1 1.6 

ug/1 3.4 

ug/1 2.7 

ug/1 2.9 

ug/1 2.9 

ug/1 2.7 

ug/1 3 

ug/1 2.7 

ug/1 I 

ug/1 2.6 

ug/1 2.4 

ug/1 2.5 

ug/1 1.8 

ug/1 2.3 

ug/1 . 2 

LOQ 

7 

6.5 

8.5 

7 

7.5 

5.5 

9 

7 

II 

9 

II 

6 

5 

2.8 

9 

4.1 

4.1 

5 

II 

8.5 

9 

9 

8.5 

10 

8.5 

3 

8 

7.5 

8 

5.5 

7.5 

6.5 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date 11-Jul-02 

Analyte 

Lab Code 5041399P 
Sample ID DUPLICATE 1 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

I ;l. ,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

ILab Code 5041399Q 
Sample ID DUPLICATE2 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Result 

<3 

<2.5 

<7 

< 1.7 

< 1.3 

< 1.8 

<2.5 

<3.2 

< 0.5 

<3.3 

<2.9 

<2.6 

<3.7 

<3.3 

<2.1 

<3.6 

360 

5.8 "J" 

5 "J" 

<86 

< 84 

< 110 

<84 

<92 

<68 

< 110 

<86 

< 140 

< llO 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

3 10 

2.5 8 

7 23 

1.7 5.5 

1.3 4 

1.8 5.5 

2.5 8 

3.2 10 

0.5 1.7 

3.3 II 

2.9 9 

2.6 8 

3.7 12 

3.3 II 

2.1 6.5 

3.6 12 

0.6 1.9 

4.8 15 

2.3 7 

86 280 

84 260 

110 340 

84 280 

92 300 

68 220 

110 360 

86 280 

140 440 

-110 360 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

5 7/9/2002 

Sample Type 
Sample Date 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 3 

8021A CAH 3 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENT AL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

ILab Code 5041399Q 

I sample ID DUPLICATE2 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

l ,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodi fluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

I , 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

lsopropylbenzene 

p-lsopropyltoluene 

Methylene chloride ' 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

l, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene· 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

l, l, 1-Trichloroethane 

l , 1,2-Trichloroethane 

Result 

< 140 

<76 

<64 

<34 

< 110 

<52 

<52 

<62 

< 140 

< 110 

< 110 

< 110 

21000 

< 120 

< 110 

<38 

< 100 

< 100 

< 100 

<70 

<92 

<78 

< 120 

< 100 

<280 

< 68 

< 50 

<72 

< 100 

< 130 

<20 

< 130 

< 110 

< 100 

Units LOD 

ug/1 140 

ug/1 76 

ug/1 64 

ug/1 34 

ug/1 110 

ug/1 52 

ug/1 52 

ug/1 62 

ug/1 140 

ug/1 110 

ug/1 110 

ug/1 110 

ug/1 110 

ug/1 120 

ug/1 110 

ug/1 38 

ug/1 100 

ug/1 100 

ug/1 100 

ug/1 70 

ug/1 92 

ug/1 78 

ug/1 120 

ug/1 100 

ug/1 280 

ug/1 68 

ug/1 50 

ug/1 72 

ug/1 100 

ug/1 130 

ug/1 20 

ug/1 130 

ug/1 110 

ug/1 100 

LOQ 

440 

240 

200 

110 

360 

160 

160 

200 

440 

340 

360 

360 

340 

380 

340 

120 

320 

300 

320 

220 

300 

260 

380 

320 

920 

220 

160 

220 

320 

400 

66 

420 

360 

320 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 1 

8021A CAH 4 

8021A CAH 

8021A CAH I 

8021A CAH 4 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 4 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

.8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 

WI DNR Lab Certification #445134030 Page 28 of 32 



U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date I I-Jul-02 

Analyte 

IILab Code 5041399Q 
fsampleID DUPLICATE2 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

ILab Code 5041399R 
Sample ID EQUIP BLANK 

Organic 
VOC's 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-Butylbenzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

I, 1-Dichloroethane 

1, 1-Dichloroethene 

Result 

5400 

< 130 

<84 

< 140 

3700 

< 190 

<90 

<0.43 

<0.42 

<0.55 

<0.42 

<0.46 

<0.34 

<0.56 

0.73 "J" 

<0.69 

<0.56 

<0.69 

<0.38 

< 0.32 

<0.17 

< 0.56 

<0.26 

<0.26 

<0.31 

<0.68 

<0.54 

<0.57 

<0.57 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

150 460 

130 420 

84 260 

140 460 

24 74 

190 600 

90 280 

0.43 1.4 

0.42 1.3 

0.55 1.7 

0.42 1.4 

0.46 1.5 

0.34 I.I 

0.56 1.8 

0.43 1.4 

0.69 2.2 

0.56 1.8 

0.69 2.2 

0.38 1.2 

0.32 

0.17 0.55 

0.56 1.8 

0.26 0.82 

0.26 0.82 

0.31 1 

0.68 2.2 

0.54 1.7 

0.57 1.8 

0.57 1.8 

Proiect # 
Proiect Name 
Invoice# 

Oil Run Date 

Sample Type 
Sample Date 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

200 7/9/2002 

Sample Type 
Sample Date 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002. 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH i 
8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 4 

8021A CAH 

8021A CAH I 

8021A CAH 4 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RY AN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

!Lab Code 5041399R 
Sample ID EQUIP BLANK 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB (1,2-Dibromoethane) 

Ethyl benzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-Isopropyltoluene 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-DCP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

1, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3 ,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

Result 

<0.53 

<0.59 

<0.54 

<0.19 

<0.51 

<0.48 

<0.49 

<0.35 

<0.46 

<0.39 

<0.6 

<0.49 

<1.4 

<0.34 

<0.25 

<0.36 

< 0.49 

<0.63 

< 0.1 

<0.65 

<0.57 

<0.52 

<0.73 

<0.65 

<0.42 

<0.72 

<0.12 

< I 

<0.45 

Units LOD 

ug/1 0.53 

ug/1 0.59 

ug/1 0.54 

ug/1 0.19 

ug/1 0.51 

ug/1 0.48 

ug/1 0.49 

ug/1 0.35 

ug/1 0.46 

ug/1 0.39 

ug/1 0.6 

ug/1 0.49 

ug/1 1.4 

ug/1 0.34 

ug/1 0.25 

ug/1 0.36 

ug/1 0.49 

ug/1 0.63 

ug/1 0.1 

ug/1 0.65 

ug/1 0.57 

ug/1 0.52 

ug/1 0.73 

ug/1 0.65 

ug/1 0.42 

ug/1 0.72 

ug/1 0.12 

ug/1 

ug/1 0.45 

LOQ 

1.7 

1.9 

1.7 

0.6 

1.6 

1.5 

1.6 

I.I 

1.5 

l.3 

1.9 

1.6 

4.6 

I.I 
0.8 

1.1 

1.6 

2 

0.33 

2.1 

1.8 

1.6 

2.3 

2.1 

1.3 

2.3 

0.37 

3 

1.4 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 
6/27/2002 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 4 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

I 
1 Lab Code 5041399S 
I 

i Sample ID TRIP BLANK 
l 

Organic 
VOC's· 

Benzene 

Bromobenzene 

Bromodichloromethane 

tert-B utyl benzene 

sec-Butylbenzene 

n-Butylbenzene 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1,2-Dibromo-3-chloropropane 

Dibromochloromethane 

1,4-Dichlorobenzene 

1,3-Dichlorobenzene 

1,2-Dichlorobenzene 

Dichlorodifluoromethane 

1,2-Dichloroethane 

r, 1-Dichloroethane 

1, 1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

2,2-Dichloropropane 

Di-isopropyl ether 

EDB {l ,2-Dibromoethane) 

Ethylbenzene 

Hexachlorobutadiene 

Isopropylbenzene 

p-lsopropyltoluene 

Result 

< 0.43 

< 0.42 

< 0.55 

< 0.42 

< 0.46 

<0.34 

<0.56 

0.79 "J" 

<0.69 

<0.56 

<0.69 

<0.38 

<0.32 

<0.17 

<0.56 

<0.26 

<0.26 

<0.31 

<0.68 

<0.54 

<0.57 

<0.57 

<0.53 

<0.59 

<0.54 

<0.19 

<0.51 

<0.48 

<0.49 

<0.35 

< 0.46 

<0.39 

Units 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

ug/1 

LOD LOQ 

0.43 1.4 

0.42 1.3 

0.55 1.7 

0.42 1.4 

0.46 1.5 

0.34 I.I 

0.56 1.8 

0.43 1.4 

0.69 2.2 

0.56 1.8 

0.69 2.2 

0.38 1.2 

0.32 l 

0.17 0.55 

0.56 1.8 

0.26 0.82 

0.26 0.82 

0.31 1 

0.68 2.2 

0.54 1.7 

0.57 1.8 

0.57 1.8 

0.53 1.7 

0.59 1.9 

0.54 1.7 

0.19 0.6 

0.51 1.6 

0.48 1.5 

0.49 1.6 

0.35 1.1 

0.46 1.5 

0.39 1.3 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 4 

8021A CAH I 

8021A CAH 

8021A CAH 4 

8021A CAH I 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 4 

8021A CAH 

8021A CAH 
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U.S. Analytical Lab 

MAFIZUL ISLAM 
SIGMA ENVIRONMENTAL 
220 EAST RYAN ROAD 
OAK CREEK WI 53154 

Report Date l l-Jul-02 

Analyte 

ILab Code 5041399S 
Sample ID TRIP BLANK 

Methylene chloride 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

n-Propylbenzene 

I, 1,2,2-Tetrachloroethane 

1,3-0CP, Tetrachloroethene 

Tetrachloroethene 

Toluene 

1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

I, I, I-Trichloroethane 

I, 1,2-Trichloroethane 

Trichloroethene (TCE) 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl Chloride 

m&p-Xylene 

o-Xylene 

LOO Limit ofOetection 

Code 

3 

4 

Result Units LOD 

<0.6 ug/1 0.6 

<0.49 ug/1 0.49 

<1.4 ug/1 1.4 

< 0.34 ug/1 0.34 

<0.25 ug/1 0.25 

<0.36 ug/1 0.36 

< 0.49 ug/1 0.49 

<0.63 ug/1 0.63 

<0.1 ug/1 0.1 

<0.65 ug/1 0.65 

<0.57 ug/1 0.57 

<0.52 ug/1 0.52 

<0.73 ug/1 0.73 

<0.65 ug/1 0.65 

< 0.42 ug/1 0.42 

<0.72 ug/1 0.72 

<0.12 ug/1 0.12 

< I ug/1 

<0.45 ug/1 0.45 

LOQ 

1.9 

1.6 

4.6 

I.I 

0.8 

1.1 

1.6 

2 

0.33 

2.1 

1.8 

1.6 

2.3 

2.1 

1.3 

2.3 

0.37 

3 

1.4 

Proiect # 
Proiect Name 
Invoice# 

Dil Run Date 

Sample Type 
Sample Date 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

7/9/2002 

"J" Flag: Analyte detected between LOO and LOQ 

Comment 

All laboratory QC requirements were met for this sample. 

The spike recovery failed to meet acceptable QC limits. 

The check standard failed to meet acceptable QC limits. 

Authorized Signature ~ ") 

3125 
GOOD HOPE LANDFILL 
E41399 

Method Analyst QC Code 

Water 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 

8021A CAH 
8021A CAH 

8021A CAH I 

8021A CAH 34 

8021A CAH 

8021A CAH 
8021A CAH 

8021A CAH 

8021A CAH 1· 

LOQ Limit ofQuantitation 

1090 Kennedy Ave, Kimberly, WI 54136 * 920-735-8295 * FAX 920-739-1738 * 1-800-490-4902 
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CHAIN Ot- ,~USTODY RECORD A. J/ytical Lab 
1090 Kennedy Ave.• Kimberly, WI 54136 
(920) 735-8295 • FAX 920-739-1738 • 800-490-4902 
LAB@USOIL.COM 

X 

X 
Comments/ Special Instructions 

--+-

'ev. Date: 12-17-98 

Chain # 3 2 3 9 7 
Page_!_ot ~ 

Analysis Requested 

Other Analysis 

PIO/ 
FID 

*Specify groundwater "GW", Drinking Water "DW", Waste Water "WW", Soil "S", Air "A", etc. 

Time Date 

<'. 

Received in Laboratory By: . Time: JrJL/0 Date: 



CHAIN Of- ,cuSTODY RECORD 

Reports To: ~c.tJL. /.ru1-Nf Invoice To: 

CompanySJ6A,1A 6////~ompany 

Address Z.Z.O c;.,e,'~ 

A~ 1/ytical Lab ev. Date: 12-17-98 

(lllfL4. 1090 Kennedy Ave.• Kimberly, WI 54136 
(920) 735-8295 • FAX 920-739-1738 • 8_00-490-4902 
LAB@USOIL.COM 

Chain # 3 2 3 9 8 
Page Vot 'l-' 

Analysis Requested 

Sample Handling 
Request 

_ Rush Analysis 
Date Required __ 

L Normal Turn Around 

Description* Preservation 

Comments/ Special Instructions 

X 
X 

*Specify groundwater "GW', Drinking Water "OW", Waste Water "WW", Soil "S", Air "A", etc. 

Time ,, f;!t'-. ~ Recei~-913y: (sign}? / 

~~~---f-.J,._,_ _ _J --~ .2VfZ-o ~ 

Other Analysis 

PID/ 
FID 

Time Date 

18-,'/ Z) &;-~ t,1~ 

______ ___...,,....._~'---,---~ ._,£..+4-.f,,l''-"'--'~-- o:c__J'he__ __________ --- ---

Received in Laboratory By: Time: /1tJ(l 



M ICROSEEPS ,:::: 
: : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; ; -:-;• ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ••••••••••••••••••••••••••••••••••••••••••• •• •••••••••••••••••••••••••••••••••••••••••••• •••••••••••••••••••••••••••••••••••••••••• 

Client Name: Sigma Environmental 
Contact: Mafizul Islam 
Address: 220 East Ryan Rd 

Order#: 
Report Date: 

Page 1 of 11 
P0206530 
07/08/02 
3125 Client Proj Name: 

Oak Creek, WI 53154 Client Proj #: 3125 

lab Sample# Client Sample ID 
Sample Identification 

P0206530-01 MW-D 

!°206530-02 
MW-E 

0206530-03 MW-11 
0206530-04 PZ-D 

P0206530-05 PZ-11 
·0206530-06 W-MW-10 

~0206530-07 MPS-P-4 
0206530-08 MPS-P-5 

P0206530-09 MPS-P-6 
-0206530-10 MPS-P-7 

lpproved By: 

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

220 William Pitt Way, Pittsburgh, PA 15238 • Phone (412) 826-5245, Fax (412) 826-3433 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 
Address: 220 East Ryan Rd 

Oak Creek, WI 53154 
Sample Description 
MW-D 

Analyte(s) 

RiskAnalysis 
Water 
Ethane 
Ethene 
Methane 

Matrix 

Water 

Result 

3300 
8000 
31 

PQL 

5.0 
5.0 
0.015 

Page 2 of 11 
Order #: P0206530 

Report Date: 07 /08/02 
Client Proj Name: 3125 

Client Proj #: 3125 

Lab Sample #: P0206530-01 

Sampled Dateffime 
27 Jun. 02 13:20 

Units 

ng/L 
ng/L 
ug/L 

Method# 

AM18 
AM18 

AM20GAX 

Received 
29 Jun. 02 

Analyst Analysis Date 

pd 
pd 
pd 

7/5/02 
7/5/02 
7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 

Address: 220 East Ryan Rd 
Oak Creek, WI 53154 

Sample Description 

MW-E 

_Analyte(s) 

ater 

!thane 
thene 
ethane 

Matrix 

Water 

Result 

16 
25 
0.68 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 3 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-02 

Sampled Date/Time 
27 Jun. 02 14:20 

Units 

ng/L 
ng/L 
ug/L 

Method# 

AM18 
AM18 

AM20GAX 

Received 
29 Jun. 02 

Analyst Analysis Date 

pd 
pd 
pd 

7/5/02 
7/5/02 
7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 
Address: 220 East Ryan Rd 

Oak Creek, WI 53154 

Sample Description 

MW-11 

Analyte(s) 

RiskAnalysis 
Water 
Ethane 
Ethene 
Methane 

Matrix 

Water 

Result 

560 
110 
16 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 4 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-03 

Sampled Date/Time 

27 Jun. 02 8:50 

Units 

ng/L 
ng/L 
ug/L 

Method# 

AM18 
AM18 

AM20GAX 

Received 

29 Jun. 02 

Analyst Analysis Date 

pd 
pd 
pd 

7/5/02 
7/5/02 
7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 

Address: 220 East Ryan Rd 
Oak Creek, WI 53154 

S2mgle D~scrigtion Matrix 

PZ-D Water 

Analyte(s) Result 

RiskAnalysis 
Water 
Ethane 2500 

tthene 870000 
ethane 1500 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 5 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-04 

Samgled D2te/Time Beceived 

27 Jun. 02 13:10 29 Jun. 02 

Units Method# Analyst Analysis Date 

ng/L AM18 pd 7/5/02 
ng/L AM18 pd 7/5/02 
ug/L AM20GAX pd 7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 

Address: 220 East Ryan Rd 
Oak Creek, WI 53154 

Sample De~cription Matrix 

PZ-11 Water 

Analyte(s) Result 

Bi~kAnall[~is 
Water 
Ethane 510 
Ethene 900 
Methane 6.8 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 6 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-05 

Sampled D2te!Time BeQeived 

27 Jun. 02 9:20 29 Jun. 02 

Units Method# Analyst Analysis Date 

ng/L AM18 pd 7/5/02 
ng/L AM18 pd 7/5/02 
ug/L AM20GAX pd 7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 

Address: 220 East Ryan Rd 
Oak Creek, WI 53154 

Samgle Descrigtign Matrix 

W-MW-10 Water 

Analyte(s) Result 

RjskAnalysis 
"Water 
Ethane 130 
Ethene 53000 
lv1ethane 38 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 7 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-06 

Samgled Ds;ite!Time ReQeiveg 

27 Jun. 02 14:10 29 Jun. 02 

Units Method# Analyst Analysis Date 

ng/L AM18 pd 7/5/02 
ng/L AM18 pd 7/5/02 
ug/L AM20GAX pd 7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 
Address: 220 East Ryan Rd 

Oak Creek, WI 53154 
Sample Description 

MPS-P-4 

Analyte(s) 

RiskAnalysis 
Water 
Ethane 
::thene 
\1ethane 

Matrix 

Water 

Result 

910 
37000 
130 

PQL 

5.0 
5.0 
0.015 

Page 8 of 11 
Order #: P0206530 

Report Date: 07/08/02 
Client Proj Name: 3125 

Client Proj #: 3125 

Lab Sample #: P0206530-07 

Sampled Date/Time 
27 Jun. 02 10:45 

Units 

ng/L 
ng/L 
ug/L 

Method# 

AM18 
AM18 

AM20GAX 

Received 
29 Jun. 02 

Analyst Analysis Date 

pd 
pd 
pd 

7/5/02 
7/5/02 
7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 

Address: 220 East Ryan Rd 
Oak Creek, WI 53154 

-SamRle DescriRtiQn Matrix 

MPS-P-5 Water 

Analyte(s) Result 

I.RiskAnalysis 
'Water 

fhane < 5.0 
- thene 64 

"vlethane 0.52 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 9 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-08 

SamRled Date/Time Beceived 

27 Jun. 02 11 :20 29 Jun. 02 

Units Method# Analyst Analysis Date 

ng/L AM18 pd 7/5/02 
ng/L AM18 pd 7/5/02 
ug/L AM20GAX pd 7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 
Address: 220 East Ryan Rd 

Oak Creek, WI 53154 
Sample Description 
MPS-P-6 

Analyte(s) 

RiskAnalysis 
Water 
Ethane 
Ethene 
Methane 

Matrix 
Water 

Result 

520 
4400 
4.4 

PQL 

5.0 
5.0 
0.015 

Page 10 of 11 
Order #: P0206530 

Report Date: 07 /08/02 
Client Proj Name: 3125 

Client Proj #: 3125 

Lab Sample #: P0206530-09 

Sampled Date/Time 
27 Jun. 02 9:50 

Units 

ng/L 
ng/L 
ug/L 

Method# 

AM18 
AM18 

AM20GAX 

Received 
29 Jun. 02 

Analyst Analysis Date 

pd 
pd 
pd 

7/5/02 
7/5/02 
7/5/02 



Client Name: Sigma Environmental 
Contact: Mafizul Islam 

Address: 220 East Ryan Rd 
Oak Creek, WI 53154 

Sample Description 

IMPS-P-7 

Analyte(s) 

RiskAnalysis 
"'Water 
Ethane 
Ethene 
t.Aethane 

Matrix 

Water 

Result 

6600 
260000 
550 

PQL 

5.0 
5.0 
0.015 

Order#: 
Report Date: 

Client Proj Name: 
Client Proj #: 

Page 11 of 11 
P0206530 
07/08/02 
3125 
3125 

Lab Sample #: P0206530-1 O 

Sampled Date/Time 

27 Jun. 02 10:20 

Units 

ng/L 
ng/L 
ug/L 

Method# 

AM18 
AM18 

AM20GAX 

Received 

29 Jun. 02 

Analyst Analysis Date 

pd 
pd 

. pd 

7/5/02 
7/5/02 
7/5/02 



·.,,., 
,.>i 

CHAIN - OF - CU§~ODY RECORD 
t~.1-o-.·· 

····•···········•········ ..... ····· .................. ·. ·················· 

· t]f //p~iii mMilJit :/u::i:~iiti.li{t}i:: 

Ot Wu.J-6 6£~rc,< ?f1/oz.. 1.1:2-0 '«-~~ ~'z.. x x i 
1c-;J ,Alfa)-£ .\ ¾7fol.11t:20 -•• .,. ·. ·" -i~:Zi, . ,.'I- i~"i. _--~ 
03 ,Mtl)-1/ ~,k.1/oL g:so a- .. Z.' . ")(. )( -f_ 'l 

c(f />i:-6 . ~ioz.. 11:10 -; • z... X Y. x 
!Jt; ?r -/ I ?Z7/£i.. 9 :zo -- z.. ,<. )( X. 
u., lt(}-~tAJ-10 ~1/oz.. v¢.:;o --~~ · z. x x. ')( 
l-+ 'tM/'.5:f'-¢ b/z._7/ol. l/c:/S' >" Z. ~ )( X 
0r "/4n:,P-S l',z,1/oz.-111:io ,i : 2.- ., )\,. 'r- X 
{)j 1.M,PS: />~ ¾1/oZ.. q: S'o ·, 2- I 'I.. ')( X 
10 w/>s:P-7 . rlz~z. 10,·z.o Z :. 'f... X x 

-~ 

Ti.me : _ ii_§r,i¥cil.by : _ Lr, 
Jf.ro .q--ff-rnac- 'c 1.,,+-__. 

Company: Date : Time : Received by : ( J Company: Date: Tune: 

Rclinquiahcd by : Company: Date : \ Time :. _Received by : Company: Date : Tame : 

WHITE COPY : Accompany Sampica YELLOW COPY : Laboratory File PINK COPY : Submincr 



ATTACHMENT C 

SUMMARY OF LABO RA TORY DAT A COLLECTED BY NRT 



Table 3 - Groundwater Analytical Summary 

Remedial Action Options Report 
Presidio Square Apartments, Village of Whitefish Bay, and Milwaukee Public School Properties - Milwaukee, Wisconsin 

VOLATILE ORGANIC COMPOUNDS (VOCs) 
Petroleum VOCs (µg/L) Chlorinated VOCs (ue:/L) 

C 
.. 

~ C 
0 .. .. .. .. .. .c '.C .. "' "' 

C C C C N .:: "' C .. u .. .. .. "' C 

" .. C 8 .c .s .c .s .. 0 
0 N .. 0 .:: .:: .Q .. ... 
..l >. ~ 

.. ' .. >. C 0 .. C .. >- 0 0 N .. E 0 .... :: .. C .. >< ~ ... ' ... ... Q. - -0 
C. .Q C 0 0 N 0 '";' 0 0 0 ;...... ·- " .. >. .. -; '3 

... :: .,...r. ::c: "' - :: ... .c ... "' 8 ~ N = 0 C .C ' Q. - 0 ... 
C .c 0 - :: ' " ' <J ~ -~ ~ -~ 0 .. :a -"' "' .. - 0 0 -·- "' ·- .. 

rr, Q CQ r.;i .... .... .... u ,.: i:::i ·z; Q .l: i:::i ,.: i:::i !l ~ u .... .. 
Wisconsin Groundwater Qualitv Standards (Wisconsin Administrative Code NR 140, April 2001) 

Preventive Action Limit 0.5 140 200 1,000 : ns O.fi 0. 7 7 20 85 ns 0. 5 0.5 
Enforcement Standard 5 700 1,000 10,000 : ns 6 7 70 100 850 ns 5 5 

GROUNDWATER MONITORING WELLS 

MW-4 I 0/5/88 < l < l < I < l ! nd nr 3.6 1.3 < I < l nr < l 400 

11/10/88 < l < l < I < l nd nr < l < l < I < l nr < l 223 
4/ 19/89 < I < I < I < I nd nr ' , - • ~l 229 < I 6 nr < I 110 

11 / 16/93 <0.2 < l < I < I nd nr 1.0 2 12 2.2 2.3 nr nr 87.1 

617196 <6 <10 < 10 < 10 nd < 10 < 10 190 < 10 < 10 < 10 < 10 1,400 
6/20/97 <0.82 < 0.46 <0.56 < 1.56 nd nr 0. 72 150 nr 1.6 nr nr 270 

MW-6 11 / 16/93 0.3 < I <2.0 1.0 1.3 nr <0.4 0.9 <0.5 <0.5 nr nr <0.5 

6/7/96 <0 .6 < l < I < l nd < l < I < I < l < I < I < I < I 

6/20/97 <0.41 < 0.23 < .28 <0.79 nd nr <0 .28 0.45 nr <0.26 nr nr <0.27 

MW-10 l 0/5/88 < I < I 24 10 34 nr 46 < I nr 23 nr I 8.2 138 
11 / 10/88 3.9 < l 3.4 < l 7.3 nr 54 < I nr 31 nr < I 34 
4/ 19/89 < I 3.5 11.5 < I 15 nr 35.6 10,400 nr 18.8 nr < I 477 
11 / 16/93 0.3 < I <2.0 < I nd nr 2.3 1,060 20. 2 2.4 nr nr 75 1 

617196 < 15 <25 <25 <25 nd <25 <25 740 <25 <25 <25 < 25 300 
duplica te 617196 < 15 <25 <25 <25 nd <25 <25 710 <25 <25 <25 <25 320 

6/20/97 <8.2 <4.6 <5.6 < 15.6 nd nr <5.6 1,400 nr <5 .2 nr nr 460 

MW-II 617196 < 150 400 I 1,000 I 850 2,250 <250 <250 28,000 <250 <250 <250 <250 <250 

6/20/97 nr 45 110 69 224 nr <28 9,300 nr 32 nr nr < 27 

MW- 18 4/ 19/89 < I < I 9.4 < I 9.4 nr 0.4 -- 106 I 4.8 nr < I < ] 

11 / 16/93 0.2 < I 3.2 < l 3.4 nr <0.4 111 1.8 2.5 nr <2.5 <0.5 

617196 <0.6 < I < I < I nd < I < I / 5 < I < I < I < I < I 

6/20/97 <0.4 1 < 0.23 <0.28 <0.79 ! nd nr 0.33 I 83 I nr 0.94 nr nr <0.27 
I I 

1151 Amended RAOR Data Tables.xis Groundwater PVOC & CVOC 

.. .. 
C C .. 
"' .. -0 "' .s .s ·.:: u .. .. 0 0 0 0 :: ... ... >-
0 0 u u 

' :: :: >. '3 - " " _:; 'i: ·.:: C 

> 0 ,.: .... .... .... 

40 0.5 0.02 ' llS 

200 5 0.2 i ns 

< I 425 < l 830 
< I 341 < l 564 
< I 264 < l 6 11 

<0.5 104 38.7 447 
< 10 I, 100 18 2,708 

<0.54 170 18 610 

<0.5 o. 7 1.3 2.9 
< I < I < I nd 

<0.27 <0.20 I 0.37 0.8 

30 2,630 < I 2,875 
< I 877 < ] 996 
< I 3,400 3,400 17,73 1 

<0.5 2,740 303 4,879 
<25 1,700 640 3,380 
<25 1,700 610 3,340 
< 5.4 2,000 620 4,480 

<250 <250 7,500 : 35,500 
<27 <20 2,100 ' 11 ,432 ' 
< I 9.4 < I ' 121 ' 

<0.5 3.2 30.5 ' 149 ' 
< I !..:..1. 2.3 ' 19 

' 
<0.27 3.2 11 ' 98 ' 

' 

Natural Resource Technology, Inc. 

Page 1 of 6 



Table 3 - Groundwater Analytical Summary 

Remedial Action Options Report 
Presidio Square Apartments, Village of Whitefish Bay, and Milwaukee Public School Properties - Milwaukee, Wisconsin 

VOLATILE ORGANIC COMPOUNDS (VOCs) 
Petroleum voes (uP/L) Chlorinated VOCs (µg/L) 

= ' 
., = = ., 

~ 
., ., ., ., ., 

-5 ., "' "' = = = = N 

"' = ., u ., ., ., 
"' = ., 

u ., = a -5 -5 -5 -5 
., 0 

0 N 
., 0 ... I :!2 ., ... 

..l >, 
., ., ., ., = 0 ., = > .£ 0 0 N 0 0 6: ., ., :: ., = ., ., 

>< Q.. ... I ... . ... ... - "O 
C. 

,=, = 0 0 N 0 '-;' 0 0 0 ..... ·- u ., ., ... 
N >, 'B -; 0 :: _.-:c "' - :: ... -= ... "' a ~ = = -= C. ... 0 ... = -= 0 0 :: I U ' u C: -~ ' u ~a .; 

"' "' ., 
~ 

0 ..., ·- "' ·- - ·- ~ 
rJJ Q i:o f- f- ' f- u ,..;o ·.; Q .l:; Q ,..;o f- ., 

Wisconsin Groundwater Qualitv Standards (Wisconsin Administrative Code NR 140, April 2001) 

Preventive Action Limit 0.5 140 200 1.000 I 11S 0.6 0. 7 ~ 20 85 11S 0.5 0.5 !.. 

Enforcement Standard 5 700 1,000 10,000 j 11S 6 7 70 100 850 11S 5 5 

MW-22 4/ 19/89 16.8 24.7 25.3 41.3 108 nr 82.3 -- 22,200 165 nr < I 36.4 

11 /16/93 13.8 3,680 2,310 8,300 i 14,304 nr 58.7 1,830 195 153 nr < 12.5 823 

duplicate 11 / 16/93 15.4 14,000 3,330 55,300 72,645 nr 45.9 12,500 151 Jl(} nr <25 5,840 

6/27/95 <40 12,600 1,360 53,400 67,360 < 100 <80 17,400 < 100 < 100 <200 <500 7,290 

617196 <600 5, 100 3,100 20,100 28,300 < 1,000 < 1,000 73,000 < 1,000 < 1,000 < 1,000 < 1,000 4,100 

MW-24S 617196 <0.6 < 1 < 1 < 1 nd nr < l < l < I < 1 nr < 1 < I 

8/ I 8/98 <0.27 0.43 0.29 1.63 2.4 <0.35 <0.43 0.7 <0.79 <0.35 <0.26 <0.36 1.2 

MW-24D 617196 <0.6 < 1 < I < I nd < I < I < I < I < 1 < I < 1 < I 

8/ 18/98 <0.27 0.68 0.45 2.8 3.9 <0.35 <0.43 0.96 <0.79 <0.35 <0.26 <0.36 2./ 

MW-25 6/27/95 <4 <20 <40 <20 nd < IO <8 632 < 10 < 10 <20 <50 < IO 

617196 <0.6 < 1 < I < I nd < I < I 19 < I < I < I < 1 < I 

6/20/97 <4.1 <2.3 <2.8 <7.9 nd nr 7.1 1,000 nr <2.6 nr nr <2.7 

8/ I 8/98 <0.27 <0.32 <0.27 <0.43 : nd <0.35 0. 79 85 <0.79 <0.35 <0.26 <0.36 <0.43 

MW-26 6/27/95 <20 < 100 <200 < 100 : nd nr <40 3,070 <50 <50 nr <250 <50 

617196 <6 < IO < 10 nd < IO < 10 1, 100 40 < 10 < IO < IO < IO < 10 

6/20/97 <4.1 <2.3 <2.8 <7.9 nd nr <2.8 1,000 nr <2.6 nr nr <2.7 

MW-27 6/27/95 4. 7 < I 10.6 < I 15 nr 8.8 4,270 S0.6 40.8 nr <2.5 7.5 

duplicate 6/27/95 4.5 < I JO.I < I 15 nr 7.8 6,110 49.5 37.2 nr <2.5 6.8 

617196 <60 < 100 < 100 < 100 nd < JOO < 100 7,700 < 100 < JOO < JOO < JOO < JOO 

I 1/26/96 <30 <50 <50 <50 nd <50 <50 8,200 <50 <50 <50 <50 <50 

6/ 19197 <20 < 12 42 < 14 42 < 12 29 9,800 50 32 < 14 < I I < 14 

8/18/98 < 14 < 16 39 <22 

l 
39 < 18 24 10,000 51 34 < 13 I 30 I <22 

6/26/20029 
10 0.51 Q 15 3.8 29 <0.75 24 8,800 57 27 <0.43 <0.85 1.JQ 

I 15 1 Amended RAOR Data Tables.xis Groundwater PVOC & CVOC 

., ., 
= = ., 
"' 

., 
"O "' -5 -= ·;: u ... ., ., 0 0 0 0 :: ... ... > 

.2 0 u u :: I .C >, -; 
- <J <J 
,..; •i: = 0 ·;: 

> ,..; f- f- f-

40 0.5 0.02 I 
I 

' 
ns 

200 5 0.2 
I 

: ns 

< I 1,180 2,490 ' 26, 154 
' 

468 1,720 770 ' 6,018 ' 
818 10,900 2,960 ' 33,325 ' ' 
251 13,400 3,460 ' 41,801 ' 

1,100 83,000 2,800 i 164,000 

< I < I < I nd 
<0.30 3. 1 <0.20 5.0 

< 1 < 1 < 1 nd 
<0.30 I 5.4 I <0.20 8.5 

< 10 <4 59.5 692 
< 1 < I 1.8 21 

<2.7 <2.0 250 1,257 
<0.30 <0.37 16 102 

<50 <20 712 ' 3,782 ' 
< IO ' < IO 690 ' 1,830 

' 
<2.7 <2.0 350 ' 1,350 ' 
<0.5 63.9 4,100 : 8,572 

<0.5 57.4 4, 100 ' 10,369 ' 
< JOO < JOO 8,700 I 16,400 I 

<50 <50 6,800 I 15,000 I 

< 14 < IO 7,500 ' 17,4 11 ' 
< 15 < 18 5,500 ' 15,639 

' 
<0.69 3.2 Q 3,900 ' 12,812 ' I 

Natural Resource Technology, Inc. 
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Ta ble 3 - Groundwater Analytica l Summar y 

Remedial Action Options Repor t 
Presidio Squar e Apartments, Vill age of Whitefish Bay, and Milwaukee Public School Properties - Milwa ukee, Wisconsin 

VOLATILE ORGANIC COMPOUNDS (VOCs) 
Petroleum VOCs (u!!/L) Chlorinated VOCs (µg/L) 

= : "' = = "' ~ "' "' "' "' "' ,s 
"' "' "' = = = = N 

0: "' "' "' "' 0: = "' '-' = = u s -5 -5 -5 ,s "' 0 

"' 0 N "' 0 ,.. ,.Q "' 
,.. 

..l = >, >- .E "' "' ' "' "' >, = "' 0 

"' 0 0 N r- e 0 :a "' = "' "' >< ~ 
,.. 

' 
,.. ,.. 

""' ~ 'O 
Q,, ,.Q = 0 0 N 0 '-;' 0 .:l 0 ;..,... •- '-' "' "' 

,.. 
N >, ] -; 0 ~ ~ ~-- :a "'~ ,.. -= ,.. 0: 

s ~ = = -= ...!. ] ""' 
.... 0 !:: 

0: = -= 0 .... :a ' '-' C: -~ 0 i e 0: "' ~ 
0 i 0 "' ·- "' r,i Q CQ f-- f-- f-- u ,..;' Q ·o::; Q !:: Q - · Q .: f-- "' 

Wisconsin Groundwater Quam , Standards (Wisconsin Administrative Code NR 140, April 200 1) 
Preventive Action Limit 0.5 140 200 1,000 i 11S 0.6 0. 7 ~ 20 85 11S 0.5 0.5 ~ 

Enforcement Standard 5 700 1,000 10,000 i ns 6 7 70 100 850 ns 5 5 

MW-IOI 11/26/96 < 150 <250 <250 970 i 970 <250 <250 8,800 <25 0 <250 <250 <250 <250 
6/ 19/97 <200 nd nd 1, / 30 1,130 < 130 < 140 26,000 < 130 < 130 < 140 < I IO 390 

8/ 18/98 < 140 250 < 140 1, 21 0 1,460 < 170 <220 56,000 <400 < 170 < 130 I 380 330 

6/26/02 <240 220 0 <230 380 Q 600 <380 <430 56,000 <400 <240 <220 <430 <280 

Dup (QC-I) 6/26/02 <240 <220 <230 380 Q 380 <380 <430 5 1,000 <400 <240 <220 <430 <280 

P- 101 11/26/96 <0.6 < I 1.4 < I : 1.4 < I < I 3.4 < I < l < I < l < I 
6/ I 9/9 7 <0.4 1 <0.23 <0.28 nd <0.25 <0.28 3.4 <0.25 <0.26 <0.27 <0.22 <0.27 <0.51 

8/ I 8/98 <0.27 <0.32 <0.27 <0.43 nd <0.35 <0.43 0.79 <0.79 <0.35 <0.26 <0.36 !.d 
6/26/02 <0.48 <0.43 <0.47 <0.54 nd <0.75 <0.85 2.7 <0.79 <0.48 <0.43 <0.85 <0.57 

: 

MW-1 02 11/26/96 <6 < IO < IO < IO : nd < IO < IO 630 < IO <IO < IO < IO < IO 

6/ 19/97 <4.1 <2.3 <2.8 <5.1 nd <2.5 <2.8 440 2.5 4.9 <2. 7 <2.2 <2.7 

8/ 18/98 <2.7 <3.2 <2.7 <4.3 nd <3.5 5.2 1,200 <7.9 9.1 <2.6 I 5.5 I <4.3 

i 6/26/02 <24 <22 <23 <27 nd <38 <42 4,000 <40 <24 <22 <42 <28 

P-102 8/ 18/98 < 14 < 16 < 14 <22 nd < 18 <22 4,800 <40 < 18 <13 I 30 <22 

6/26/02 <24 <22 <23 <27 nd <38 <42 4,500 <40 <24 <22 <42 <28 

MW-103 11/26/96 < 150 l ,200 4,200 5,100 : 10,500 <250 <25 0 2 1,000 <250 <250 <250 <250 6,700 

duplicate I 1/26/96 <300 1,200 4,100 5.000 10,300 <500 <500 22,000 <500 <500 <500 <500 6,600 

6/19/97 <82 860 3, 100 3,700 7,660 <50 <56 25,000 70 <52 <54 <44 4,500 

duplicate 6/ 19/97 <200 990 3,700 4,400 9,090 < 130 < 140 26,000 < 130 < 130 < 140 < 110 5,800 

8/ 18/98 <54 2,500 4,400 10,900 17,800 <70 <86 20,000 < 160 <70 58 <72 11,000 
6/26/02 <240 4,700 8,300 19, 100 32, 100 <380 <430 41 ,000 <400 <430 <220 <430 18,000 

Dup (QC-:!) 6/26/02 <240 3,800 7,300 16,300 27,400 <380 <430 37,000 <400 <240 <220 <430 14,000 

I 15 1 Amended RAOR Data Tab les.x is Groundwater PYOC & CYOC 

"' "' = = "' 0: "' 'O u -5 -= ·.: .... 
"' "' 0 0 
0 0 :a >-,.. ,.. 
0 0 u u ' :a :a >, ] - '-' '-' . ·- ·.: = - ,.. ;; 0 

- · f-- f-- f--

40 0.5 0. 02 ' ns ' ' 200 5 0.2 ' ' ns 
' 

<250 57,000 1,200 • 67,000 
< 140 66,000 1,100 ' 93,490 ' 
< 150 52,000 1,400 : 110,11 0 

<340 18,000 1,300 : 75,300 
<340 16,000 1,200 I 68,200 

< l 5.4 30 ' 39 ' 
<0.27 3.9 38 ' 45 ' 
<0.30 2. 7 39 ' 44 ' ' <0.69 7.4 36 I 46 

' 
< IO 120 1,800 : 2,550 
<2.7 29 990 : 1,466 
<3.0 22 1,200 ' 2,442 ' ' 
<34 <44 2,800 ' 6,800 ' 
< 15 < 16 4,200 ' 9,030 

' 
<34 <44 4,200 ' 8,700 ' 

<25 0 45,000 3,100 ' 75,800 ' 
<500 46,000 3,300 ' 77,900 ' 
<54 34,000 1,800 ' 65,370 

' 
< 140 44,000 2,000 ' 77,800 ' 
<60 41,000 2,800 ! 74,858 

<340 68,000 2,900 I 129,900 
<340 59,000 2,900 I 11 2,900 

Natural Resource Technology, Inc. 
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Table 3 - Groundwater Analytical Summary 

Remedial Action Options Report 
Presidio Square Apartments, Village of Whitefish Bay, and Milwaukee Public School Proper ties - Milwaukee, Wisconsin 

C: 
0 
.: 
"' " 0 

..J .. 
C. 
8 
"' IJJ 

Preventive Action Limit 
Enforcement Standard 

MW-104 

MW-106 

P-106 

MW-107 

P-107 

MW-108 

P-108 

11 /26/96 
6/19/97 
8/18/98 
6/26/02 

8/18/98 
6/26/02 

8/ 18/98 
6/26/02 

8/ 18/98 
6/26/02 

8/ 18/98 
6/26/02 

8/ 18/98 
6126/02 

8/18/98 
1/ 11 /99 
6/26/02 

.. 
C: .. 
N 
C: .. 

co 

<0.6 
<0.41 
<0.27 
<0.48 

<0.27 
<0.48 

< 14 
<24 

<27 
<48 

< 14 
<48 

< 14 
<24 

< 1.4 
< 1.4 

<0.96 

VOLATILE ORGANIC COMPOUNDS (VOCs) 
Petroleum VOCs (µg/L) Chlorinated VOCs (µg/L) 

Wisconsin Groundwater Qualitv Standards (Wisconsin Administrative Code NR 140, Apri l 2001) 
140 200 f,000 i 11S 0.6 0.7 l 20 85 11S 0.5 0.5 

700 1,000 I 0,000 i ns 6 7 70 I 00 850 ns 5 5 

6.0 3.0 4.3 13 < I < I 19 < l 2.0 1.4 < I < I 
<0.23 <0.28 <0.5 1 nd <0.25 <0.28 7. 0 0.28 0.59 <0.27 <0.22 <0.27 
<0.32 <0.27 <0.43 nd <0.35 <0.43 5.2 <0.79 1.2 <0.26 <0.36 <0.43 
<0.43 <0.47 <0.54 nd <0.75 <0.85 2.3 <0.79 <0.48 <0.43 <0.85 <0.57 

<0.32 
<0.43 

< 16 
<22 

<32 
<43 

<16 
<43 

< 16 
<22 

< 1.6 
<1.6 

<0.86 

<0.27 
<0.47 

< 14 
<23 

<27 
<47 

<14 
<47 

<14 
<23 

< 1.4 
<1.4 

<0.94 

<0.43 
<0.54 

<22 
<27 

<43 
<54 

<22 
<54 

<22 
<27 

<2.1 
<2.1 
<I. I 

nd 
nd 

nd 
nd 

nd 
nd 

nd 
nd 

nd 
nd 

nd 
nd 
nd 

<0.35 
<0.75 

< 18 
<38 

<0.43 
<0.85 

<22 
<42 

15 

2.5 

l,400 
980 

<0.79 
<0.79 

<40 
<40 

<0.35 
<0.48 

23 
<24 

<35 
<75 

<43 11 ,000 <79 120 

<85 14,ooo 100 Q I 67 Q 

< 18 
<75 

<22 
<85 

3,900 
8,100 

< 18 1~_23_-+--8~,5_0_0--< 
<38 <42 5,700 

< 1.7 <2.1 390 
< 1.7 <2.1 270 
< 1.5 < 1.7 120 

<40 
<79 

<40 
<40 

<4.0 
<4.0 
< 1.6 

29 
<48 

<18 
<24 

3.4 
2.4 

1.4 Q 

<0.26 
<0.43 

<0.36 
<0.85 

0.69 

<0.57 

< 13 I 34 I <22 
<22 <42 <28 

<26 I 44 I <43 
<43 <85 <57 

< 13 I 21 I <22 
<43 <85 <57 

< 13 I 31 I <22 
<22 <42 <28 

< 1.3 2.3 <2.1 
< 1.3 < 1.8 <2.1 
<0.86 < 1.7 < I. I 

40 0.5 

200 5 

.. 
"O 
·;: 
0 

:c u 

0.02 ! 
0.2 : 

u 
0 
;> 
u 
3 
0 
~ 

ns 

ns 

< I < I 95 : 117 
59 
64 
21 

<0.21 I 13 38 : 
'----+------', 

<0.30 0.56 57 : 
<0.69 <0.89 19 I 

<o.3o I 6.t 1.2 : 23 
~ - ---t 

<0.68 2.6 0 <0.18 i 5.1 

< 15 
<34 

< 18 4,300 : 5,757 

<30 
<69 

< 15 
<69 

< 15 
<34 

< 1.5 
< 1.5 
< 1.4 

<44 4,500 I 5,480 

<37 
<89 

<18 
<89 

< 18 
<44 

< 1.8 
<1.8 

1.:.§_Q 

2,200 : 13,364 
2,1 oo I 16,267 

5,100 : 9,056 
7,400 I 15,500 

2,700 : 11,254 
2,800 I 8,500 

890 i 1,286 
740 : 1,012 
330 I 453 

MPS MW-I 8/ I 9/98 <0.27 <0.32 <0.27 <0.43 nd <0.35 <0.43 <0.28 <0.79 <0.35 <0.26 <0.36 <0.43 <0.30 <0.37 <0.20 l nd 

MPS P-1 8/19/98 <5.4 <6.4 <5.4 <8 .6 nd <7.0 <8.6 2,600 <16 8.4 <5.2 <7.2 <8.6 <6.0 <7.4 820 : 3,428 

MPS P-2 8/19/98 <2.7 <3.2 <2.7 4.6 5 <3.5 <4.3 l ,000 I 8.9 5.2 <2.6 <4.3 <3.0 <3.7 810 : 1,828 

MPS P-3 8/ 19/98 <0.54 <0.64 <0.54 <0.86 nd <0.70 <0.86 320 1.7 <0.70 <0.52 /.{) <0.86 <0.60 <0.74 150 : 473 

MPS P-4 I/ I 8/99 <2.7 <3.2 <2.7 <4.3 nd <3.5 <4.3 1,500 II 7.9 <2.6 I 1.2 I <4 3 <3 .0 <3.7 1,000 , 2,526 

MW-A 6/ 19/97 0.45 <0.23 <0.28 <0.79 0.5 nr <0.28 <0.28 <0.25 <0.26 nr nr <0.27 <0.27 <0.20 <0.23 ! nd 

11 51 Amended RAOR Data Tables.x is Groundwater PVOC & CVOC Natural Resource l echnology, Inc. 
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Table 3 - Groundwater Analytica l Summary 

Remedial Action O ptions Report 

Presidio Square Apartments, Village of Whitefish Bay, and Milwaukee Public School Properties - Milwa ukee, W isconsin 

VOLATILE ORGANIC COMPOUNDS (VOCs) 
Petroleum VOCs (µg/L) Chlorinated VOCs (u{(/L) 

C 
... C 
C .. -~ .. .. ... ... ... .s ... "' "' 

C C C C N 

'" C ... u ... ... ... '" C ... 
" C E .s .s .s .s ... 0 
0 ... ... 0 ~ ... ... 

..J 
N 

~ 
... ... .. ' .. .. 

~ C 0 .. C > .E 0 0 N 0 0 .. .. :: .. C 
.. .. X i:l,, ... 

' 
... . ... ... c.. - -0 

C. ~ C 0 0 N 0 '-;' 0 0 0 ..... ·- " .. 
~ 

.. -; ] 
... :: ..:- :: "' - :: ... ..c ... '" E ~ N :::, 0 C: ..c c.. - 0 !:: C: ..c 0 :: ' ' " ' ie '" '" ... 

~ 
0 0 - .:: "' ·- ~ -~ - .:: 0 ... 

rJJ Q cc E- E- E- u ..:-o ·;:; Q !:: Q ..:-o .: E- ... 
Wisconsin Groundwater Quali ty Standards (Wisconsin Administrative Code NR 140, April 2001) 

Preventive Action Limit 0.5 140 200 1,000 1 ns 0.6 0. 7 z 20 85 ns 0.5 0.5 
Enforcement Standard 5 700 1,000 10,000 i ns 6 7 70 100 850 ns 5 5 

PZ-A 6/ 19/97 2./ 0.59 0.74 2.59 6 nr <0.28 0.64 <0.25 <0.26 nr nr I 1.0 

MW-8 6/19/97 <0.4 1 <0.23 <0.28 <0.79 nd nr <0.28 0.34 <0.25 <0.26 nr nr <0.27 

PZ-8 6/ 19/97 <0.4 1 <0.23 <0.28 <0.79 nd nr <0.28 0.48 <0.25 <0.26 nr nr <0.27 

MW-C 6/19/97 <2.0 < 1.2 < 1.4 <3.9 nd nr < 1.4 270 3.4 < 1.3 nr nr I 73 

PZ-C 6/ 19/97 <0.41 <0.23 <0.28 <0.79 nd nr 0.62 llO 2.3 0.89 nr nr 0.27 

I 

I 

MW-D 6/ 19/97 < 100 I t ,800 I 660 6,900 9,360 nr <70 26,000 62 120 nr nr I 4,500 I 
PZ-D 6/ 19/97 <4 1 36 <28 149 185 nr I 42 19,000 84 81 nr nr I 51 I 
MW-E 6/ 19/97 nd <4.6 <5.6 < 15.6 nd nr <5.6 390 <5.0 <5.2 nr nr I 510 I 

SOIL BORING GRAB SAMPLES 
SB-96 ( 10-15) 7/28/98 /. 5 12 8.9 33 55 <0.35 <0.43 LL <0.79 2.2 <0.26 <0.36 <0.43 
SB-96 (40-45) 7/30/98 <0.27 <0.32 0.27 <0.43 0.3 <0. 35 <0.43 2.6 <0.79 <0.35 <0.26 <0.36 <0.43 

SB-97 ( 10-15) 7/28/98 <27 <32 <27 <43 nd <35 <43 7,900 <79 74 <26 <36 <43 
SB-97 (40-45) 7/29/98 <5.4 <6.4 <5.4 <8.6 nd <7 <8.6 2,500 16 18 <5.2 <7.2 <8.6 

SB-98 (10-15) 7/28/98 <27 <32 <27 <43 nd <35 <43 10,000 <79 <35 <26 <36 <43 
SB-98 (25 -30) 7/30/98 <6.8 <8 12 < II 12 <8.8 < I I 1,300 <20 9.8 <6.5 <9.0 < II 

SB-98 ( 40-45) 8/5/98 <2.7 <3.2 3.2 <4.3 3 <3.5 <4.3 2,000 9.2 <3.5 <2.6 <3.6 <4.3 

SB-I 00 7/3 1/98 < 14 < 16 < 14 <22 nd < 18 <22 8,000 <40 24 < 13 < 18 <22 

I 15 1 Amended RAOR Data Tables.xis Groundwater PVOC & CVOC 

.. .. 
C C ... 
'" ... -0 "' .s .s ·;: u ... ... 0 0 0 0 :: ... ... > 
0 ~ u u 

' :: '5 ~ ] - " -= "i: C: ·;: 
> 0 

..:- E- E- E-

40 0.5 0.02 ns 
200 5 0.2 ns 

<0.27 2.0 0.79 4 

<0. 27 <0.20 <0.23 ' 0.3 
' ' 

<0.27 <0.20 <0.23 : 
: 0.5 

< 1.4 I 540 14 ' 900 ' 
<0.27 1.5 150 ' 266 ' 
400 I 9,900 520 ' 41,502 

' 
<27 I 1,900 4,100 : 25,258 

<5.4 I 2,700 <4.6 ' 3,600 

<0.30 <0. 37 40 53 
<0.30 <0.37 0.75 3.4 

<30 <37 1,200 9,174 
<6.0 <7.4 1,500 4,034 

<30 <37 2,500 12,500 
<7.5 <9.2 2,700 4,010 
<3.0 <3.7 370 2,379 

< 15 < 18 2,000 10,024 

Natural Resource Technology, Inc. 
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Table 3 - Groundwater Analytical Summary 

Remedial Action Options Report 

Presidio Square Apartments, Village of Whitefish Bay, and Milwaukee Public School Properties - Milwaukee, Wisconsin 

VOLATILE ORGANIC COMPOUNDS (VOCs) 
Petroleum VOCs (u11/L) Chlorinated VOCs (µg /L) 

C 
; ., 

C 
C ., 

~ 
., ., ., ., ., 

£ ., 
"' "' 

C C C C N 
~ C 

., u 
., ., ., ~ C ., 

u ., C 8 £ £ £ £ 
., 0 

0 ., 0 .c ., ... 
..;i 

N >, ... ., ., ' ., 
"' >, C 0 ., C > ..:: 0 0 N 0 0 ., ., ::2 ., 

C 
., ., 

~ ~ ... ' ... . ... ... C. - -0 
i5.. .c C 0 0 N 0 '-;' 0 0 0 >, · -

u 
"' >, 

., -; -; ... 
::2 ~:E = ::2 ::2 ... .c ... ~ N 0 8 ~ C = C. .... 0 .b 

~ £ 0 0 : 0 :2 ' u ' u ei: -~ ' (j 0 id ~ 
., .... ·- "' ·- - ·- "' rJJ 0 CQ ~ E- E- E- u .:o ·o o .b 0 - · 0 .: E- ., 

Wisconsin Groundwater Qualitv Standards (Wisconsin Administrative Code NR 140, April 200 1) 

Preventive Action Limit 0.5 140 200 1,000 i ns 0.6 0. 7 z 20 85 ns 0.5 0. 5 

Enforcement Standard 5 700 l ,000 10,000 i ns 6 7 70 100 850 ns 5 5 

SB- IOI 7/3 1/98 <27 <32 <27 <43 nd <35 <43 I 12,000 I <79 45 <26 <36 <43 

SB-102 7/27/98 <27 <32 28 <43 : 28 <35 <43 I 14,ooo I <79 48 <26 <36 I 210 
: 

I 
SB-103 7/31/98 < 14 < 16 120 41 161 < 18 <22 I 3,700 I <40 < 18 < 13 < 18 I 3,800 I 

Notes: 
I) All detected concentrations are shown in bold. 
2) Samples exceeding the NR 140 Preventive Action Limit are underlined and shown ini talics and green. 
3) Samples exceeding the NR 140 Enforcement Standard are boxed and shown in blue. 

., ., 
C C ., 
~ ., -0 u .c .c ·.:: .... .... ., ., 0 0 
0 0 ::2 ... ... > 
0 0 u u 

' ::2 ::2 >, -; 
- u " ,-o! ... ·c ·.:: C 0 :; .: E- E- E-

40 0.5 0.02 ' ns 
200 5 0.2 ! ns 

<30 <37 I 3,000 I t 5,045 

<30 I 220 I 5,700 I 20,178 
' 

< 15 I 2,000 I 840 I t o,340 

[U-RJC/EPK-08/09/02) 

4) Village of Whitefish Bay groundwater analytical results are summari zed from a data table obtained from the 1989 and 1992 STS and 1997 SIGMA reports. 
5) Naphthalene was detected in the SB-96 ( 15) sample at a concentration of 2.2 ~1 g/L 
6) Methylene chloride is a common laboratory contaminant. 
7) In hi storic samples 1,2-dichloroethene is reported as cis-1 ,2-dichloroethene when detected. - prior to a date???? 
8) SB-97 and SB-98 completed as piezometers P-107 and P-108 , respecti vely. 
9) Diisopropyl ether at 4.0 µg/L was identified in the 06/26/02 sample from MW-27. This constituent may be a laboratory contaminant. 

nr: Analyte was not detected, detection limit not reported in referenced report(s) . 
nd : Analyte was not detected above laboratory detection limit (reference analytical reports). 
ns : Standard has not been established 

Duplicate: Field dup licate sample 
Dup (QC-I) : Field duplicate sample with fie ld identification 

I I 5 I Amended RAOR Data Tables.xis Groundwater PVOC & CVOC Natural Resource Technology, Inc. 
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Table 4 - Laboratory Bioanalytical Summary 

Remedial Action Options Report 
Presidio Square Apartments, Village of Whitefish Bay, and Milwaukee Public School Properties - Milwaukee, Wisconsin 

= 0 

~ "Cl 
,....._ 

~ 

~ J ""' -~ ~ = ... ... 0 
" 

.... =. > z r,:, = 01) 
,....._ 

0 = 01) 0 = 5 5 ... ~ =. =. '-' 
"' "' "' ef '-' '-' '-' ... "' = = i:i. 

~ 
... ... ... = :a.-. ... ,....._ ... ,....._ 0 = i:i. =- «I '-' 

i:i. = = -= • t::! 1; t::! ;E t::! - .8 5 5 = ... .... -l: 01) !S ... ~ -= ,s ... = 01) - 01) «I «I .... e =- ·- 5 = 5 0 = r,:, r,:, r-.1 r-.1 ~ -'-' 
z__, r,:, '-' E-< u E-< 

MW-101 6/19/97 1.2 25 51 -- 0.8 108.5 25 2.5 
8/18/98 1.6 393 834 -- <0.004 111 104 --
6/26/02 18 <10 19 -- -- -- -- --

Dup (QC-I) 6/26/02 24 <10 24 -- -- -- -- --
P-101 6/19/97 <5.0 7.6 130 -- 0.5 121 6 2.4 

8/18/98 o.oz 9.2 169 -- 0.035 106 47 --
6/26/02 16 <10 150 -- -- -- -- --

MW-102 8/18/98 0.7 44 >200 -- 0.1 61 13 --
6/26/02 87 <10 340 -- -- -- -- --

P-102 8/18/98 2.2 1,781 3,333 -- 0.11 79 22 --
6/26/02 710 <10 870 -- -- -- -- --

MW-103 8/18/98 3.2 29.3 138 -- <0.004 46 15 --
6/26/02 28 <10 23 -- -- -- -- --

Dup (QC-2) 6/26/02 20 <10 15 -- -- -- -- --
MW-104 8/18/98 0.7 31.8 136 -- 0.005 134 5.2 --

6/26/02 <10 <10 13 130 <0.13 120 -- --
MW-106 8/18/98 0.01 0.1 1.3 -- 1.2 203 18 --

6/26/02 <JO <10 24 -- -- -- -- --
P-106 8/18/98 0.8 1,094 416 -- <0.004 57 9.1 --

6/26/02 340 <10 130 120 <0.13 63 -- --
MW-107 8/18/98 5.5 86.4 183 -- <0.004 119 14 --

6/26/02 83 <10 110 680 <0.13 110 -- --
P-107 8/18/98 12.1 1,167 3,183 -- 0.038 46 14 --

6126102 780 <JO 2,300 140 <0.13 52 -- --

1151 Amended RAOR Data Tables.xis Lab Attenuation 

8 
i:i. 8 8 i:i. ... 
'-' ·= i:i. 

i:i. Q... = i:i. .e, :s 01) '-' ... = z 0 ... 
= 01) 

I =; - 0 ""' .;S b = ~ 0 ·-z E-< z 
0.2 <0.1 2.3 
-- -- --
-- -- --
-- -- --

0.1 <0.1 2.3 
-- -- --
-- -- --
-- -- --

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

~ ,....._ 
t::! 

5 01) 

'-' 5 
= '-' 
0 ... ... :9 --; ... 

z :a .... 
0 u E-< u 

11 2.5 <JO 
-- 47 956 
-- -- --
-- -- --

3 2.1 <0.21 
-- 7.7 37 
-- -- --
-- 5.1 1,080 

-- -- --
-- 15 123 
-- -- --
-- 64 77 
-- -- --
-- -- --
-- 66 285 

-- -- --
-- 41 593 
-- -- --
-- 2.7 158 
-- -- --
-- 140 367 
-- -- --
-- 44 138 
-- -- --
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Table 4 - Laboratory Bioanalytical Summary 

Remedial Action Options Report 
Presidio Square Apartments, Village of W hitefish Bay, and Milwaukee Public School Properties - Milwaukee, Wisconsin 

= 
~ 3 -::, 3 J 3 

.... .;: ..:l 011 ., 0 0: > = 011 CJ 0: 011 ,=, ;z: rJJ s 0 IOI) 0 o: E 
...l 0 ,=, ,=, "' "' "' ~ ~ ., ., 

"' 0: 0: Q. ., ., ., = :a -. ., ~ .,~ 0 = 5 Q. Q. = = 0: .... ...l .... ...l 0 

£ • ...l - .c E 8 0: ., 0: '--- 0: -- ~ = -- .l: IOI) '- IOI) !: ... -= -= ., 0 IOI) 
0: 0: .... ·- 8 '3 8 0 0: 

rJJ rJJ ~ ~ ::; ;: C :z:~ rJJ ~ ... u ... 
MW-108 8/ 18/98 7.5 93.6 393 -- 0.016 100 II --

6126102 45 < IO 30 430 <0.13 88 -- --

P-108 8/ 18/98 12.0 386 1, 162 -- 0.1 1 62 3 .2 --

6126102 130 < IO 190 37 <0.13 35 -- --

MW-109 6/26/02 -- -- -- -- -- -- -- --

MW-A 6/ 19/97 0.4 0.2 342 -- 0.9 196.5 20 3 1.4 

MW-B 6/ 19/97 0.1 0.06 170 -- 0.5 90 8 5.8 

MW-O 6/ 19/97 22.8 38 408 -- 0.9 205 49 2.6 

MW-27 6/ 19/97 J.3 230 3 10 -- 0.4 58.0 13 1.7 

8/ 18/98 2.2 378 603 -- <0.004 64 6.2 --
6126102 490 < IO 350 -- -- -- -- --

MW-24S 8/ 18/98 0.01 0.3 4.0 -- 0.094 42 14 --

MW-24O 8/ 18/98 0.02 0.1 3.1 -- <0.004 53 19 --

MW-25 8/ 18/98 0.005 0.3 3.6 -- 0.024 55 2.9 --

MPS MW-I 8/18/98 0.06 0.2 1.6 -- 0.018 67 11 --

MPS P-1 8/ 18/98 1.2 121 539 -- 0.22 146 52 --

MPS P-2 8/ 18/98 1.6 13.1 186 -- 0.11 156 6 --

MPS P-3 8/18/98 1.9 4.5 201 -- 0.15 136 4.8 --

Notes: 
1) All detected concentrations are shown in bold. 

8 
Q. ~ 

s 5 CJ E 
·= Q. 

Q. Q. 0: Q. 

5 ., IOI)~ 

:E ... = 0 ., 
;z: 

~ IOI) 
I 

~ 0 .... ·; 
::i:: 0 -~ > ;z: ~ ... ;z: 

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

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

-- -- --

<0.1 <0.1 31.4 

0.2 <0. 1 8 

0.2 <0.1 49 

<0. 1 <0.1 1.7 
-- -- --
-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

-- -- --

2) Village of Whitefish Bay groundwater ana lytical resu lts are summarized from a data table obtained from the 1989 and 1992 STS and 1997 SIGMA reports. 
-- : Analysis not performed 
nl : Data not provided by Sigma 

ppm : Parts per million 
Dup (QC-I): Field duplicate sample with field identification 

C:N Carbon Nitrogen ratio (Tota l Organic Carbon/TKN) 
mg/L mi lligrams per liter 
Fg/L micrograms per liter 

I 151 Amended RAOR Data Tables.xis Lab Attenuation 

3 3 011 
011 !, 
! = 0 "' ... -::, - ·.: 

~ 0 ;z: .... :a 0 u ... u 
-- 130 5 19 
-- -- --

-- 6.5 22 
-- - - --

-- -- --

nl 0.5 --

nl 0.5 - -

nl 2.3 - -

8 0.7 <0.2 1 

-- 15 735 
-- -- --

-- 3 13 

-- 3.3 12 

-- 8.7 20 

-- 51 49 

-- 82 266 

-- 38 210 

-- 82 258 
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Table 5 - Field Bioanalytical Summary 
Remedial Action Options Report 
Presidio Square Apartments and Village of Whitefish Bay Properties, Milwaukee, Wisconsin 

Oxidation / 
Dissolved Reduction 

Sample Oxygen Potential 
Location Sample Date (mg/L) (mV) 

MW-10 1 6/ 19/97 0.35 224 
8/ 18/98 0.46 133 
6/26/02 0.27 253 .2 

P-101 6/ 19/97 0.86 408 
8/ 18/98 3.04 165 
6126102 0.96 224.6 

MW-1 02 6/ 19/97 2.50 252 
8/18/98 0.80 171 
6/26/02 0.53 276.8 

P-102 8/ 18/98 3.75 205 
6126102 7.90 323.10 

MW-103 6/ 19/97 0.49 179 
8/18/98 0.4 130 
6/26/02 0.43 197.60 

MW-104 6/ 19/97 0.30 189 
8/18/98 2.13 155 
6/26/02 3.30 315 .80 

MW-106 8/18/98 1.08 205 
6/26/02 0.35 239.0 

P-106 8/18/98 3.34 213 
6/26/02 0.27 221 .3 

MW-107 8/ 18/98 0.72 170 
6/26/02 0. 17 215.50 

P-107 8/18/98 2.55 210 
6/26/02 0.20 2 14.0 

MW-108 8/ 18/98 0.39 204 
6/26/02 0.29 244.2 

P-108 8/18/98 3.65 234 
6/26/02 0.20 24 1 

MW-1 09 6/26/02 -- --

MPS MW-1 8/18/98 3.67 319 

MPS P-1 8/18/98 3.39 329 

MPS P-2 8/18/98 2.70 348 

MPS P-3 8/18/98 3.49 377 

MW-A 7/27/97 0.62 --
PZ-A 7/27/97 0.4 --
MW-B 7/27/97 0.45 --

PZ-B 7/27/97 0.62 --

1151 Amended RAOR Data Tables.xis Field Attenuati on 

Field 
pH Conductivity 

(SU) (µMhms) 

6.58 2255 
6 79 6 106 
6.47 7668 

7.6 1 693 
7.82 885 
7.75 1071 

6.92 2256 
7.28 4 164 
7.02 5752 

7.60 11 27 
7 53 2557 

6.90 69 1 
6.84 1068 
6.86 1703 

6.93 1475 
7.30 1879 
7.08 2460 

7.04 27 13 
6.60 3552 

7.66 836 
7.36 1544 

7.22 2074 
6.87 3321 

7.48 1228 
7.25 2393 

7.17 26 17 
6.95 3737 

8.02 581 
9.56 1297 

-- --

7.33 1060 

7.42 1664 

7.19 1702 

7.33 1450 

7.2 --

-- --

7.1 --

-- --

Field Carbon 
Temperature Dioxide 

(OC) (ppm) 

10.56 70 
16.77 45 
14.58 --

10.75 40 
15.07 < I I 
11 .72 --
10.98 --
16.75 50 
13 .17 --
12.88 11 
12.38 --

9.05 --
15.35 17 
9.93 --

10. 14 --
15 .64 30 
13.43 --

15 .1 8 40 
12.37 --
17.82 12 
1104 --
17.28 20 
13.42 --

16.15 15 
12.18 --
16.28 20 
14.30 --
14.17 < I I 
12.09 --

-- --

16.6 1 16 

11.57 18 

13.23 18 

15.67 20 

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

Page 1 of2 
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Table 5 - Field Bioanalytical Summary 
Remedial Action Options Report 
Presidio Square Apartments and Village of Whitefish Bay Properties, Milwaukee, Wisconsin 

o xidation / 
Dissolved Reduction Field Field Carbon 

Sample Oxygen Potential pH Conductivity Temperature Dioxide 
Location Sample Date (mg/L) (mV) (SU) (µMhms) (OC) (ppm) 

MW-C 7/27/97 0.74 -- -- -- -- --

PZ-C 7/27/97 3.75 -- -- -- -- --

MW-D 7/2 1/97 0.27 -- 7.3 -- -- --

7/27/97 0.27 -- -- -- -- --

PZ-D 7/2 1/97 0.3 -- -- -- -- --
7/27/97 0.22 -- -- -- -- --

MW-E 7/27/97 2.7 -- -- -- -- --
MW-4 7/27/97 0.55 -- -- -- -- --
MW-6 7/27/97 0.83 -- -- -- -- --

MW-10 7/27/97 2.5 -- -- -- -- --

MW-II 7/27/97 0.63 -- -- -- -- --

MW-1 8 7/27/97 0.82 -- -- -- -- --

MW-22 7/27/97 -- -- -- -- -- --
MW-24S 7/27/97 -- -- -- -- -- --

8/18/98 3.68 275 7.39 875 13.99 < I I 

MW-24D 7/27/97 -- -- -- -- -- --

8/ 18/98 4.3 1 274 7.62 644 12.5 < I I 

MW-25 7/27/97 -- -- -- -- -- --
8/18/98 4.3 1 265 7.43 670 14.0 1 11 

MW-26 7/27/97 0.27 -- -- -- -- --

MW-27 6/19/97 3.85 2 10 6.86 15 I I 10.56 35 
8/ 18/98 3.54 122 7.29 2498 15.52 21 
6/26/02 0.42 189.6 6.97 39 15 13. 15 --

( BJ K/T LN-09/ I 2/97](RJC/EPK-08/09/02 J 

Notes: 
I) 1997 - MW-27 through MW- I 04 measurements taken by Natura l Resource Technology, Inc . 

1997 MW-A th rough MW-26 measurements taken by Sigma 
2) 1998 measurements taken by Natura l Resource Technology., Inc. 
3) 2002 measurements taken by Natura l Resource Technology., Inc. 

-- : not measured 
SU : Standard Un its 

mg/L: micrograms per liter 
mV : Milli volts 

µMhms: Micromoes 
~C : Degrees Celsius 

ppm: Parts per million 

115 1 Amended RAOR Data Tab les.xis Field Allenuation 

Page 2 of 2 
Natural Resource Technology, Inc. 



ATTACHMENT D 

RNA SCREENING RESULTS 



Natural Attenuation 
Screening 
Protocol 

Nitrate• 

lronW 

Sufate• 

Sulfide• 

Methane• 

Oxidation 
Reduction 
Potential* (ORP) 

pH* 

TOG 

Temperature• 

Carbon Dioxide 

Alkalinity 

Chloride* 

Hydrogen 

BTEX* 

PCE• 

TCE* 

DCE• 

vc· 

1;1,1-
Trichloroe,ttiane• 
DCA 

carbon 
Tetrachlori~~ 
Chloroethi,,rr1;" 

Ethene/Ethi,,rie 

Chloroforrrjt 

>0,5mij/L' 

<50 millivolt~ (mY) 

<-100mV 

5'< pH< 9 

5>pH>9 

Score: 26 

0 

0 

0 

® 

® 

® 

® 

0 

0 

0 

0 

0 

0 


