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EXECUTIVE SUMMARY 

Presented in this document is a Feasibility Study (FS) for Wisconsin Public Sewice 
Corporation's (WPS's) former coal gas facility located at Campmarina in Sheboygan, Wisconsin. 
This FS specifically addresses recommendations for a land based remedial program associated 
with manufactured gas plant (MGP) affected soil and groundwater. The objective of the FS is to 
present a comparison of remedial alternatives and recommendations for a selected response 
action for the site as required by the Wisconsin Department of Natural Resources (WDNR). The 
selected response action is intended to manage the environmental issues identified at the property 
and eliminate or control potential threats to human health, safety and welfare and the 
environment to the extent practicable. Remedial alternatives were selected to meet 
environmental management strategies ranging from a containment and migration control to 
reduction of contaminant mass and mobility. 

The former coal gas facility is located on what is now known as Campmarina. Campmarina is 
located directly along the Sheboygan River and is a designated recreational vehicle parking area 
and boat launch. MGP affected soil and groundwater has been identified on both Campmarina 
and an adjacent property to the south known as the Center Avenue right-of,way. City of 
Sheboygan redevelopment plans for Campmarina and the right-of-way include a neighborhood 
park, river walk and condominiums. 

Subsurface conditions generally consist of a heterogeneous mix of fill material up to depths of 14 
feet below ground surface (bgs) containing ashlcinders, ceramic, glass, bricks, concrete and 
wood. Beneath the fill material, native alluvium soil consisting primarily of fine grained silty to 
clayey sand intermixed with lenses of silts and clays. This alluvium extends to a depth of 
approximately 18 to 23 feet bgs to a lower permeability clay unit that appears to be laterally 
continuous across Campmarina and the right-of-way. The lower clay unit is apparently sewing 
as an aquitard for vertical migration of MGP residuals. The upper unsaturated soil is relatively 
unaffected by MGP residuals with the exception of the Center Avenue right-of-way and two 
localized areas in Campmarina. Lenses of phase separated coal tar have been identified in 
saturated soils up to a depth of approximately 21 feet bgs. 

Groundwater in the upper alluvium unit ranges from approximately five to seven feet bgs and 
flows generally to the river. Lower groundwater identified in piezometers screened within the 
lower clay stratum ranges from approximately 13 to 17 feet bgs and also flows to the river. 
Compounds of concern in saturated soil and groundwater in the upper alluvium unit consist of 
benzene, ethylbenzene, toluene, and xylene (BTEX), polynuclear aromatic hydrocarbons (PAHs) 
and total and amenable cyanide. 
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EXECUTIVE SUMMARY 

Environmental media that were targeted for remedial action included surface water, unsaturated 
and saturated soil and upper groundwater. Key exposure pathways included leaching of MGP 
residuals to surface water and groundwater, and potential direct contact exposure through vapor 
phase migration and particulate inhalation or ingestion. Based on the proximity of the site to the 
river and heterogeneous subsurface conditions with intermixed lenses of coal tar, performance 
based standards were developed to meet remedial action objectives ( RAOs). RAOs established 
for the site consisted of reducing the potential for direct contact exposure and reducing or 
preventing off-site migration of MGP residuals. 

A variety of source control action (SCA) and groundwater response action (GRA) options were 
identified and initially screened on the basis of implementability, effectiveness and cost. SCAs 
initially screened included in-situ and ex-situ treatment technologies (e.g., steam enhanced vapor 
extraction, thermal treatment) and containment (e.g., barrier wall). GRA initially screened 
included passive or active treatment wall technologies, hydraulic containment and in-situ 
treatment technologies (e.g., oxidation, bioremediation). Based on the initial screening, selected 
SCAs and GRAs were assembled into alternatives that could comprehensively address the 
environmental media and RAOs for the site. Alternatives selected for detailed analysis consisted 
of the following: 

Alternative No. 1, Source Area Excavation and Off-Site Treatment by either 
Thermal Desorption or Cement Kiln Processing; 

Alternative No. 2A, Full Source Area Encapsulation with a Low Flow 
Biosparging System; 

w Alternative No. 2B, Partial Source Area Encapsulation with an Interceptor Trench 
and a Low Flow Biosparging System; and, 

Alternative No. 3, Steam Enhanced Vapor Extraction. 

Based on the results of this analysis, the recommended alternative is either Alternative 2A or 2B. 
These alternatives were selected on the basis of long and short-term effectiveness, ease of 
implementability, ability to reduce toxicity and mobility of MGP residuals and lower cost. Final 
selection of either alternative will be determined during the design stage.. Alternative Nos. 1 and 
3 were not selected primarily on the basis of concerns with regard to long and short-term 
effectiveness in meeting source removal objectives and substantially higher costs associated with 
implementation. 
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INTRODUCTION 

I I Overview 

Presented in this document is a Feasibility Study (FS) for Wisconsin Public Service 

Corporation's (WPS's) former coal gas facility located at Campmarina in Sheboygan, Wisconsin 

(Figure 1). This FS specifically addresses recommendations for a land based remedial program 

associated with manufactured gas plant (MGP) affected soil and groundwater. Key requirements 

and data collection objectives for the FS were outlined in the December 4, 1999, Feasibility 

Study Work Plan. The FS was prepared in general accordance with United States Environmental 

Protection Agency (U.S. EPA), October, 1988, Guidance for Conducting Remedial Investigations 

and Feasibility Studies Under CERCLA. 

1.2 Feasibility Study .Objectives 

The objective of the FS is to present a comparison of remedial alternatives and recommendations 

for a selected land based response action as required by the Wisconsin Department of Natural 

Resources (WDNR). MGP affected Sheboygan River sediments along and south of Campmarina 

will be addressed under a separate FS to be prepared at a later date. The selected response action 

is intended to manage the environmental issues identified at the property and eliminate or control 

potential threats to human health, safety and welfare and the environment to the extent 

practicable. Remedial alternatives were selected to meet environmental management strategies 

ranging from containment and migration control to reduction of contaminant mass and mobility. 

Technologies were considered with proven effectiveness as well as innovative applications that 

may provide similar or greater effectiveness at a similar or lower cost. Planned future uses for 

Campmarina and properties located directly south were also considered in evaluating land based 

remedial response actions. 
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The primary steps of the FS process include: 

H Establishing remedial action objectives (RAOs); 

Identifying and screening response actions and technologies that address the response 
actions; and, 

Developing a detailed analysis of remedial alternatives. 

1.3 Project Background Information 

Key FS project principals and personnel are listed as follows: 

Site Owner: City of Sheboygan 
807 Center Avenue 
Sheboygan, WI 53081 
Contact: Mr. Bob Peterson 
(920) 459-3380 

Former MGP Operator: Wisconsin Public Service Corporation 
700 North Adams Street, P. 0. Box 19002 
Green Bay, WI 54307-9002 
Contact: Ms. Connie Lawniczak 
(920) 433-1 140 

Site Location: 

Consultaqt: 

732 North Water Street 
Sheboygan , Wisconsin 
Sheboygan County 
NW %, SW 54, Section 23, T15N, R23E 
Refer to Figure 1 

Natural Resource Technology, Inc. 
2371 3 West Paul Road 
Pewaukee, WI 53072 
Contact: Mr. Roy E. Wittenberg 
(414) 523-9000 

The site is approximately 1.5 acres in size and is bounded on the north by New York Avenue, on 

the east by North Water Street, on the west by the Sheboygan River, and on the south by the 

Center Street right-of-way. 
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I INTRODUCTION 

1.4 History of Former Coal Gas Operations 

Two methods of coal gas production were used at the. Campmariana MGP. The coal gas 

production method, used fiom 1872 to 1886, involved heating the coal in an airtight chamber 

(retort) which produced coke and gases containing a variety of volatilized organic constituents. The 

process also produced tar which was sold for beneficial reuse, including roofing, wood treatment, 

and paving roads. The gas was passed through purifiers to remove impurities such as sulfur, carbon 

dioxide, cyanide, and ammonia. Dry purifiers contained lime or hydrated iron oxide mixed with 

wood chips. The gas was then stored in large holders on-site prior to distribution for lighting and 

heating. 

The carburetted water gas process, used from 1886 to 1929, involved passing air and steam over 

the incandescent coal in a brick-filled vessel to form a combustible gas which was then enriched 

by injecting a fine mist of oil over the bricks. The gas was then purified and stored in holders 

prior to distribution. The MGP ceased operation in 1929 and the facility was subsequently 

dismantled (date unknown). 

1.5 Current Property Use 

The former coal gas facility is located on property owned by the City of Sheboygan that is a 

designated recreational vehicle (RV) parking area and boat launch called Campmarina (see 

Plate 1). Campmarina is equipped with parking areas, electrical power and potable water for RV 

use. A docking area is also provided for recreational boat use on the Sheboygan River and 

access to Lake Michigan. The site is primarily covered with compacted gravel and an access 

road leads fiom North Water Street at the north end of the site. No aboveground MGP structures 

remain. 

Property south of Campmarina is also owned or has been sold by the City of Sheboygan and 

includes the area within the Center Avenue right-of-way and the property between the right-of- 
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I INTRODUCTION 

way and the Pennsylvania Avenue Bridge. Redevelopment plans for these properties and 

Campmarina include the construction of a condominium complex, a river walk and a park. The 

condominium complex will consist of three buildings to be constructed south of Campmarina at 

the locations indicated in Plate 2. The river walk will be constructed directly along Campmarina 

and the future condominium complexes on an approximate 26 foot wide length of river fiont 

property to be retained by the City. The proposed park will extend north of the Center Avenue 

right-of-way and will encompass Campmarina and additional properties to the north purchased 

by the City. 
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PREVIOUS SITE INVESTIGATIONS 

Previous work plans and investigations of soil, groundwater on and adjacent to the former coal 

gas facility are summarized below: 

Simon Hydro-Search, October 4, 1991. Work Plan, Phase I Site Investigation, 
Manufactured Gas Plant Site, Sheboygan, Wisconsin, Project No. 453 1 14843. 

Simon Hydro-Search, June 3 0, 1992. Phase I Environmental Investigation of 
Manufactured Gas Plant Site, Sheboygan, Wisconsin, Project No. 453 1 14843. 

Simon Hydro-Search, November 11, 1992. Phase 11 Work Plan - Environmental 
Investigation Manufactured Gas Plant Site, Sheboygan, Wisconsin, Project No. 
304533034. 

Natural Resource Technology, Inc., August 3 1, 1995. Sediment Sampling Work 
Plan, Former Manufactured Gas Plant Site - Sheboygan II, Sheboygan, 
Wisconsin, Project No. 1060. 

Natural Resource Technology, Inc., June 28, 1996. Phase II Environmental 
Investigation Report, Former Manufactured Gas Plant Site, North Water Street 
Sheboygan, Wisconsin, Project No. 1060. , 

Natural Resource Technology, Inc., September 15, 1998. Letter Report, Site 
Evaluation of Sheboygan Property (Center Avenue Right-of-way) Adjacent to the 
Former Sheboygan MGP Site, Sheboygan, Wisconsin, Project No. 13 13. 

Natural Resource Technology, Inc., November 24, 1998. Additional Soil Borings 
and Soil laboratory Analyses, City of Sheboygan Property South of Center Avenue 
Right-of- Way, Sheboygan, Wisconsin, Project No. 13 13. 

Natural Resource Technology, Inc., December 4, 1998. ~easibility Study Work 
Plan, Campmarina, Former Coal Gas Facility, Sheboygan, Wisconsin, Project 
No. 1313. 

Natural Resource Technology, Inc., February 10, 1999. Additional Soil Borings 
and Soil laboratory Analyses, South of Center Avenue Right-of- Way, Sheboygan, 
Wisconsin, Project No. 13 13. 

Details of these environmental investigations are described below. Investigative soil boring, 

monitoring well, and piezometer locations are shown on Plate 1. 
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2 PREVIOUS SITE INVESTIGATIONS 

2.1 Simon Hydro-Search (SHS) Phase I Environmental 
Investigation 1991 -1 992 

In August 1990, a City of Sheboygan construction crew discovered a "dark oily material" below 

the ground surface on the property during construction of a boat docking facility foundation. 

SHS reported "the excavation location was near the location of the former MGP tar tanks", it is 

unclear which tar tanks SHS was referencing. SHS reported that personnel from the City of 

Sheboygan collected a "worst case" soil sample for analyses of various organic and inorganic 

parameters. Compounds detected included polynuclear aromatic hydrocarbons (PAHs), benzene, 

toluene, ethylbenzene and xylene (BTEX), total petroleum hydrocarbons (TPH), and total and 

amenable cyanide. Based on information obtained from the City, other test pit excavations 

contained "visible contamination" but were not sampled. However, SHS could not reliably 

determine the locations of these other test pits based on available documentation provided by the 

City. 

SHS conducted a Phase I site investigation in 1992 which included soil sampling from thirteen of 

fifteen test pits, six surface soil grab samples (collected from zero to three inches bgs), and three 

grab groundwater samples collected from three of the test pits. 

Few surface soil impacts were identified in this phase of investigation. Only PAHs were 

detected at very low levels in two locations and may have been due to the long-term use of the 

site for RV parking. Subsurface soil impacts were identified near the former gas holders and tar 

tanks. Investigation results indicated the presence of both coal tar and petroleum or fuel oil 

related impacts. Grab groundwater samples collected at the water table exhibited MGP impacts 

primarily in one sample (TP-707) downgradient (toward the Sheboygan River) of the former tar 

tanks. Cyanide was detected in all groundwater samples; however, the fate of any oxide box 

wastes associated with the facility was not known following the Phase I investigation. The 

extent and migration of MGP related impacts on the property were not fully assessed by Phase I 

data. 
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2 PREVIOUS SITE INVESTIGA TIONS 

2.2 Natural Resource Technology, Inc. Phase II 
Environmental Investigation 

The NRT 1996 report summarized site data collected from additional site investigation work 

performed in 1995. Ten soil borings (SB-701 through SB-710) were advanced to characterize 

soil type and quality. Seven water table monitoring wells (MW-701 through MW-707), one 

piezometer (PZ-701), and one staff gauge were constructed/installed to assess groundwater 

quality and groundwater flow direction. 

The Phase I1 work confirmed MGP related soil impacts above the water table are limited in 

extent and are low magnitude where identified. No unsaturated source area contributing to 

groundwater impacts was identified. Soils beneath the site include glacial deposits intermixed 

with fill material in the upper 6 to 14 feet below ground surface (bgs), and predominately fine 

grained alluvium deposits below. AsWcinders, bricks, glass, and wood were also found within 

the fill. Clay and silt dominate the soils to a depth of approximately 30 feet bgs, with 

discontinuous units of sand, silty sand, and trace gravel. Tar was encountered at or below the 

water table predominately in the southern and west-central portions of the site at depths ranging 

from six to 21 feet bgs. No evidence of bluehlack wood chips, indicating the presence of 

potential purifier wastes, was observed on the site. However, a field reconnaissance of the 

adjacent off-site property to the south of the site revealed sw?icial blue wood chips as wells as 

blue tinted vegetation, including tree trunks and grass, indicating potential cyanide impacts. 

Water level elevation measurements collected in 1995 indicated depth to groundwater ranged 

from 3.6 to 7.9 feet bgs in the shallow wells and between 13.6 and' 16.6 feet bgs in piezometer 

PZ-70 1. Groundwater flow was generally to the west-southwest, toward the Sheboygan River. 

BTEX, PAHs, and cyanide were the constituents of concern identified by the Phase I1 work in 

the shallow groundwater extending from the north central portion of the site to the southern 

extent of the investigation area and to the Sheboygan River. Highest groundwater concentrations 

were identified in the center of the site at locations MW-701, MW-702, and MW-706. This was 
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2 PREVIOUS SITE IN VESTIGA TIONS 

the center of the former MGP operation, near the tar tanks, purifier, the smallest of the three gas 
I 

holders, and one of the plant buildings. Elevated cyanide concentrations in groundwater 

extended from approximately the center of the investigation area to the southern extent of the 

Campmarina property. RCRA metals (arsenic, barium, cadmium, chromium, lead, selenium, and 

silver) were not detected in concentrations which exceed NR 140 ESs. The southern and eastern 

extent of groundwater impacts were not fully evaluated by the Phase 11. 

2.3 Natural Resource Technology, Inc., Additional Soil 

Borings, April 4, 1996 

On April 4, 1996, six additional soil borings (SB-711 through SB-716) were advanced and soil 

samples were collected for analysis of total organic carbon (TOC), total solids, and TCLP 

benzene. None of the samples analyzed were identified as characteristic for benzene. These 

borings were also conducted to further assess the extent of tar on the south portion of the former 

MGP site. 

2.4  Natural Resource Technology, Inc. Off-Site 

Investigations, 1998 

The September 15, 1998 NRT letter report documented results of site investigative activities 

conducted on the vacant City of Sheboygan property located south of the former MGP site (also 

referenced as the Center Avenue right-of-way) on July 29, 1998. 

The investigation program included the completion of six test pits (TP-701 through TP-706), 

four soil borings (SB-711 through SB-714), one hand auger boring (HA-701), and one surface 

soil sample (SS-701) (Plate 1). Field activities were conducted on July 29, 1998 to establish the 

lateral and vertical extent of MGP related soil impacts on the vacant property that could 

potentially impact development plans by the City of Sheboygan. 
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2 PREVIOUS SITE IN VESTIGA TIONS 

In general, the vacant property is overlain with layers of fill material that extend to greater than 

13 feet bgs (SB-713) in the eastern upper portion of the right-of-way and to groundwater in the 

lower portions of the river bank (TP-705). The fill materials encountered across the area 

investigated are not uniform and consist of silty to gravelly sands, sandy silts, and clay and sand. 

These fill materials contain varying percentages of glass, brick, porcelain occasional traces of 

slag and other debris or rubbish. 

MGP odors and coal tars were observed in test pits and borings TP-701, TP-705, SB-714, and in 

the river sediment at HA-701. These test pit and boring locations are in the same areas where 

surface impacts were previously observed and reflect MGP impacted areas. The vertical extent 

of these impacts appear to extend to groundwater based on the boring and test pit depths. 

The investigation results delineated the vertical and lateral extent of MGP impacted soil above 

groundwater in the vicinity of the right-of-way. Two shallow zones (less than one foot) and one 

deeper zone of MGP impacted soil were identified within the right-of-way. In addition, these 

zones 'do'not appear to extend to the property south of the right-of-way that is targeted for the 

first phase of condominium construction (Building Nos. 1 and 2). However, impacted sediments 

were identified beneath the river bank within the right-of-way that were not fully delineated and 

additional investigation was recommended to identify the southern extent. 

The November 28, 1998 letter report documented the results of two additional borings (SB-721 

and SB-722) that were completed within the foundation footprint for Building No. 1 of the 

planned condominium complex south of the Center Avenue right-of-way. The objective of the 

additional investigation was to identify any MGP affected river sediments beneath the proposed 

location of the first condominium structure (Building No. 1). Based on the analytical data and 

observed subsurface conditions, MGP affected river sediments do not extend beneath the river 

bank in the vicinity of Building No. 1. 

The February 10, 1999 letter report documented the results of three additional investigative 

borings (SB-724 through SB-726) that were completed on City of Sheboygan property and the 
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2 PREVIOUS SITE IN VESTIGA TIONS 

property for the Phase I condominim development south of the Center Avenue right-of-way on 

December 8 and 9, 1998. These drilling, sampling and analysis were conducted as part of the FS 

data collection activities discussed in Section 2.6 of this FS. Soil boring SB-724 was advanced 

within the foundation foot print for Building No. 2 to assess the potential presence of 

constituents related to the former coal gas manufacturing operations prior to construction. Soil 

borings SB-725 and SB-726 were advanced directly along the river bank to further delineate the 

extent of affected river sediments previously observed beneath the river bank within the Center 

Avenue right-of-way. Based on the observed subsurface conditions and analytical data, MGP 

affected river sediments diminish to non-detect levels directly below the river bank directly south 

of the Center Avenue right-of-way and no MGP affected river sediments extend beneath the 

foundation for Building No. 2. 

2.5 Feasibility Study Data Collection Activities 

2.5.1 0 bjectives 

Supplemental investigations were performed at Campmarina and off-site to the south in late 1998 

to address data collection requirements necessary for preparing this FS for a land based remedial 

program. The site activities were conducted in accordance with the December 4, 1998, 

Feasibility Study Work Plan and NRT's standard practices manual. 

2.5.2 Scope of Activities 

2.5.2.1 investigative Borings 

Eleven soil borings were advanced to further assess the extent of MGP coal tar and oils identified 

at several locations on the former MGP property and off-site to the south in the Center Avenue 

right-of-way. These borings also aided in determining potential excavation areas for the FS. The 

locations of the borings are shown on Plate 1. Specific activities conducted as part of the 

additional investigation include the following: 
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SB-737. SB-738. and SB-739 were extended in the vicinity of former building 
foundations to the water table interface. Prior to placement of MW-709, lighter 
fraction MGP residuals were identified at the water table interface in SB-737 and 
auger refusal was encountered on former concrete foundations in SB-738 and 
SB-739. Therefore, the location of MW-709 was moved to the northeast in an 
attempt to move inland fiom buried river sediments. 

a SB-732, SB-734, and SB-735 were extended to a maximum depth of 
approximately 25 feet bgs to further assess.the lateral and vertical extent of coal 
tar impacts previously identified and obtain data for treatability assessment. 

SB-731 and SB-733 were advanced in the approximate locations of the two 
northern gas holders to investigate potential MGP soil and groundwater impacts 
remaining inside the holders. The borings were extended to a maximum depth of 
approximately 20 feet bgs or to the bottom of each holder. 

a SB-725 and SB-726 were two shallow hand borings advanced to groundwater to 
further evaluate the potential for MGP impacted river sediments beneath the river 
bank. 

a SB-724 was advanced to 28 feet bgs between the foundation foot print for 
Building No. 2 and Building No. 3. Indications of MGP impacts, based on visual, 
olfactory, and field screening determinations at SB-724, were not detected. 
Therefore; soil boring SB-723 was not completed. 

' a . Discrete andfor composite soil samples were collected from each of the borings 
and analyzed for BTEX (U.S. EPA 8020), PAHs (U.S. EPA 8270), total lead 
(U.S. EPA 601 0) and total cyanide (U.S. EPA 9010). 

2.5.2.2 Geo technical Soil Borings and Testing 

Geotechnical borings (GB-727 through GB-730) were advanced along the river bank to establish 

geotechnical design parameters for the possible installation of a hydraulic barrier wall (Plate 1). 

The borings were performed to assess the continuity and depth of the lower clay unit. In general, 

borings were advanced through the unconsolidated strata to 32 to 36 feet bgs (a minimum of five 

feet into the native clay). 

Specific field activities that were conducted to complete the geotechnical borings included the 

following: 
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2 PREVIOUS SITE INVESTIGATIONS 

Soil samples were classified in accordance with ASTM standard D 2488 at two 
foot intervals from two feet below ground surface to the base of the borehole. 

One to two thin-walled sampling tubes were pushed in each geotechnical boring 
in accordance with ASTM Dl587 at intervals deemed appropriate by the field 
personnel for geotechnical evaluation of the upper fill and alluvial materials and 
the low-permeability clay strata. In sampling locations where the fill or clay was 
too hard for Shelby tubes, brass or plastic core liners were inserted inside the split 
spoon sampler and driven to obtain relatively undisturbed samples. Split spoon 
samples were also collected and archived for possible further geotechnical testing. 

Geotechnical laboratory tests were conducted on both the upper fill and the low 
permeability native clay strata. These tests included various index properties 
(moisture content, unit weight, specific gravity, Atterberg Limits and gradation 
analyses), flex wall triaxial permeability, and undrained unconsolidated (UU) 
strength testing 

2.5.2.3 Monitoring Wells and Piezometers 

Locations of the new monitoring wells and piezometers are shown on Plate 1. Well construction 

logs and development forms are included in Appendix B. Monitoring well MW-708 was 

constructed as an up-gradient monitoring well, located northeast of MW-706 along North Water 

Street. Monitoring well MW-709 was constructed as a side-gradient monitoring well, located 

northwest of MW-703. Piezometers PZ-702 and PZ-703 are located adjacent to MW-706 and 

MW-707, respectively. The piezometers were constructed to aid in defining the vertical extent of 

groundwater contamination and to establish site wide vertical gradients. Data collected from 

PZ-703 was also used to support the geotechnical evaluation. The piezometers are screened from 

30 to 35 feet bgs and are permanently cased to 20 and 25 feet bgs, respectively, to reduce cross 

contamination with MGP impacted materials located above the lower clay. 

2.5.2.4 Groundwater Monitoring Sampling and Analysis 

Following installation of the monitoring wells and piezometers, one round of groundwater 

monitoring, sampling and analysis was completed on both the existing and new wells and 

piezometers. The groundwater monitoring and laboratory analytical data were used to update the 

groundwater elevation data and contaminant distribution and for evaluating groundwater 
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containment in the Feasibility Study. Groundwater samples were analyzed for BTEX (U.S. EPA 

8020), PAHs (U.S. EPA 8310), and total, amenable (U.S. EPA 335.1), and dissociable cyanide 

(M-4500 CNI). 

2.5.2.5 Treatability Sampling and Analysis 

To assess both on-site and off-site treatability capabilities for the MGP impacted soils at the 

property, the following activities were conducted: 

Two composite soil samples from the borings and well installations 
(S B - 73 4, SB-735, PZ-702 and PZ-703) were collected from representative soils 
for laboratory analysis of BTEX, PAHs, cyanide, lead, and sulfur (ASTM 0129). 
One composite sample was collected from the upper unsaturated fill material and 
one from the lower saturated coal tar impacted zone. Both composite samples 
were analyzed for toxicity characteristic leachate procedure (TCLP) benzene and 
only the composite from the lower material was analyzed for total sulfur. This 
data was utilized for determining average concentrations of excavated soils and 
assessing representative feedstock concentrations for potential thermal treatment. 
Additional soil samples were collected from the split spoon sampling activities 
and archived. Selection of samples for analysis was based on subsurface 
conditions encountered and field estimated contaminant distribution. 

One composite soil sample was collected from representative impacted soils in 
the roll-off box and submitted for laboratory analysis of Waste Management's 
Protocol B parameters for disposal as a non-hazardous special waste. 

One composite sample (minimum three five gallon containers) was collected for 
submittal for off-site cement kiln treatability evaluation and possibly thermal 
desorption tray testing. 
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SUMMARY OF SUBSURFACE CONDITIONS 

3.1 Area Geology 

Plate 2 provides geologic cross sections for the study area. On the Campmarina and Center 

Street right-of-way properties, subsurface soil conditions are generally heterogeneous fill 

material overlying predominately fine grained alluvium deposits, which overly a relatively 

homogeneous silty to sandy clay (diamicton). 

The surface soil (upper one foot of soil) is dominated by silty organic gravel soil and fill various 

miscellaneous fill material. Heterogeneous fill material sampled in the upper four to 14 feet of 

the Campmarina and right-of-way property contained a discontinuous mixture of clay, silt, and 

sand with minor amounts of gravel. Misce1lane.o~~ fill material was also present in part or whole 

including ashlcinders, ceramic, glass, bricks, concrete, and wood. 

Predominately fine grained (silty to clayey sand) native alluvium soils were encountered beneath 

the fill material, with discontinuous units of silts and clay. Organic soils to silt with organics 

were encountered at or just below the water table interface, possibly representing former flood 

plane or river sediment deposits. The alluvium soil extends to approximately 18 to 23 feet bgs 

across the site. 

Beneath the alluvium deposits, silty to sandy clays (diamicton) are present to the base of all soil 

borings extended fiom 25 to 35 feet bgs. The diamicton appears to be laterally continuous across 

Campmarina and the right-of-way property and is a low permeability, low to medium plasticity 

silty clay with some sandier facies. 
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3.2 Soil Quality 

3.2.1 Unsaturated Soil Quality 

In general, MGP related affects in unsaturated fill materials are limited in extent with the 

exception of the Center Avenue right-of-way and two localized areas in the central portion of 

Campmarina. A summary of the NRT soil analytical data is provided in Tables 2 and 3. The 

distribution of BTEX and PAH concentrations in unsaturated soil is illustrated on Plate 5. Soil 

laboratory analytical reports for samples collected during the 1998 investigation are provided in 

Appendix C. 

The investigation results delineated the vertical and lateral extent of MGP related constituents in 

soil above groundwater in the vicinity of the right-of-way. Two shallow zones (less than one 

foot) and one deeper zone of MGP impacted soil were identified within the right-of-way. In 

addition, these zones do not appear to extend to the property south of the right-of-way that is 

targeted for the first phase of condominium construction (Building Nos. 1 and 2). Affected river 

sediments were identified beneath the river bank within the right-of-way which extend less than 

50 feet farther south of the right-of-way property along the river bank and do not extend beneath 

the foundation for Building No. 2. 

Discontinuous surficial to near surface (less than two feet bgs) oxide box wastes (primarily 

Prussian-blue (cyanide) stained wood chips and affected vegetation (tree roots)) have been 

identified within the right-of-way property only. 

In general, BETX compounds were not detected in significant quantities in soil samples collected 

from the unsaturated zone with the exception of within the right-of-way property. Benzene was 

detected in soil samples from three locations (TP-701, TP-706, and SB-720) within the right-of- 

way that contained concentrations above the generic residual contaminant level (RCL) 

established in NR 720, Wisconsin Administrative Code for groundwater pathways. 
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PAH concentrations that exceed proposed interim groundwater and direct contact RCLs were 

detected in soil samples collected on Campmarina and the right-of-way properties. Lead was 

detected in soil samples collected from Campmarina at concentrations above established direct 

contact RCLs for non-industrial properties and on the right-of-way property at concentrations 

above RCLs for industrial properties. Other generic screening levels for direct contact exposure 

are included on Tables 2 and 3 for reference. These screening levels include U.S. EPA Region 9 

Preliminary Remedial Goals (PRGs) and short-term construction worker exposure values used 

under the State of Illinois EPA Tiered Approach to Correction Action Objectives (TACO). 

These values and the WDNR calculated PAH values are used as guidance only within the context 

of this FS. 

3.2.2 Saturated Soil Quality 

Analytical data for soil samples collected below the water table are summarized in Tables 2 and 3. 

The distribution of BTEX and PAH concentrations in saturated soil is illustrated on Plate 6 and 

cyanide on Plate 7. Results indicated the following: 

The majority of MGP related affects are present in soil below the water table 
extending up to approximately 22 feet bgs. 

BTEX and PAH impacts are present generally in saturated soils where tar and/or oil 
were identified. Tar was encountered in soil samples collected below the water table 
interface extending from the west-central to the southern portions of Carnpmarina and 
on to the right-of-way property. 

m Tar and/or oil were also detected in soil samples on the northwest portion of 
Campmarina, within 30 to 50 feet of the current river bank. Sanborn maps as 
previously discussed in the prior investigation, indicate this portion of Campmarina 
was filled over old river sediments in the late 1800's to early 1900's and these 
deposits likely represent shallow, affected river sediments. 

In general, tar was identified at shallow depths (from the water table to approximately 
ten feet bgs) in the central and south central portions of Campmarina. Tar is present 
at depths from ten to 22 feet bgs in the west-central to southwest portions of the 
Campmarina and the right-of-way property, and adjacent to the Sheboygan River. 
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3.3 Hydrogeology 

3.3.1 Groundwater Flow 

Depth to shallow groundwater on Campmarina ranges from approximately five to seven feet bgs 

and approximately 13 and 17 feet bgs in the piezometers. Flow in the upper alluvium unit was 

generally to the westlsouthwest in 1995 and 1998, mimicking ground surface contours with a 

general flow direction toward the Sheboygan River. Plate 3 illustrates shallow groundwater flow 

directions based on December 2 1, 1998 water level measurements. Groundwater elevation 

measurements collected from the study area wells are summarized on Table 1. 

Plate 4 illustrates piezometric surface elevations and flow directions in piezometers screened 

from approximately 30 to 35 feet bgs. Measurements of the December 21, 1998 contours 

indicate the flow direction was generally westlsouthwest (toward the Sheboygan River) within 

the lower siltlsandy clay (diamicton), consistent with the general flow direction at the water 

table. 

Hydraulic conductivity was not re-evaluated for the FS. However, calculated hydraulic 

conductivity values for the previous investigations in the shallow monitoring wells ranged from 

2 . 5 ~ 1 0 - ~  feetlminutes to 2 . 5 ~ 1 0 - ~  feetlminute. The calculated minimum and maximum values for 

average linear groundwater flow velocity in shallow groundwater for the previous investigations 

are approximately 3 to 63 feet per year. The higher velocities are representative of monitoring 

wells constructed in fill with higher hydraulic conductivity than wells set in shallow native silt 

and clay (diamicton) material. 

3.3 .2  Horizontal Groundwater Gradients 

Horizontal groundwater gradients for shallow groundwater across the site on December 2 1, 1998 

were calculated from the flow patterns depicted on Plate 3 and groundwater elevations 
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summarized Table 1. Hydraulic gradient calculation spreadsheets are provided in Appendix G. 

Moderate to moderately-steep gradients of approximately 0.046 to the west to 0.078 feetlfoot 

(Wft) to the southwest were calculated in the shallow zone. These calculated gradients are within 

the range calculated for the 1995 gradients that ranged between 0.048 Wft in August and 0.063 

Wft in September. 

The horizontal gradient across the lower zone of groundwater on the site was calculated from the 

flow patterns depicted on Plate 4 and determined to be a moderately-steep gradient of 

approximately 0.074 Wft to the west/southwest (toward the Sheboygan River). 

3.3.3 Vertical Groundwater Gradients 

Vertical hydraulic gradients were calculated for the three well nests (MW-701PZ-701, 

MW-706PZ-702, and MW-707PZ-703) utilizing 1995 and 1998 groundwater elevation data. 

Vertical hydraulic gradient calculations are included in Appendix G. 

For the MW-70 1 PZ-70 1 nest, slightly moderate to moderate downward vertical gradients were 

calculated in 1995 and 1998, ranging from 0.024 to 0.46 feetlfoot. Calculations for the 1998 

monitoring indicated a slight upward gradient of 0.019 feetlfoot for the MW-706PZ-702 nest 

and a moderate downward gradient of 0.11 feetlfoot for the MW-707PZ-703 nest. 

3.4 Groundwater Quality 

3.4.1 Shallow Groundwater 

- 
Groundwater quality analytical data is summarized in Tables 4 and 5 and on Plates 8 and 9. In 

general, the highest concentrations of BTEX (340 to 3 1,000 pg/L benzene) and PAH (6,400 to 

166,000 pg/L naphthalene) compounds were detected in the central portion of Campmarina 

(generally in the area tar is present at depths shallower than 10 feet bgs). Concentrations 
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generally decrease (but not below groundwater quality standards) to the southeast and southwest 

(29 to 830 pgll benzene and 22 to 3,470 pg/L naphthalene), toward the right-of-way property and 

the Sheboygan River. 

The upgradient extent of MGP related constituents in groundwater impacted has been delineated 

by MW-708 and MW-705. BTEX and PAHs were not detected in samples collected from these 

monitoring wells. However, the groundwater sample collected from monitoring well MW-709, 

located northlnorthwest of MW-705 (and approximately down gradient of MW-705), contained 

low concentrations of PAHs. As discussed in Section 3.3 (Soil Quality), soils at or just below 

the water table are likely river sediment that were buried during the late 1800's to early 1900's. 

Therefore, the detection's of PAH compounds is likely represents groundwater quality in the 

vicinity of the buried sediments and not the side gradient migration of MGP related impacts from 

the central portion of Campmarina. 

3.4.2 Lower Groundwater 

MGP related groundwater impacts appear to diminish below approximately 25 feet bgs, below 

the low permeability siltylsandy clay diamicton identified in all borings sampled to 25 feet bgs or 

deeper. The predominantly silty clay appears to provide a barrier for vertical migration of MGP 

related constituents and coal tar. 

Minor concentrations of BTEX and PAH constituents have been detected in the groundwater 

samples collected from PZ-701 in 1995 and 1998 and in PZ-702 in 1998. However, the 

concentrations in PZ-701 have diminished, indicating possible carry-over of shallow MGP 

related constituents during construction of the piezometer. 

High concentrations of BTEX and minor concentrations of PAH constituents were detected in 

the groundwater sample collected from PZ-703 in 1998. The well was re-sampled on 

January 19, 1999. The 1999 groundwater sample contained considerably less benzene (a 
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decrease in concentration of approximately 100 times) indicating cross contamination from 

shallow impacts during the construction of the piezometer. 
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4 DEVELOPMENT OF ALTERNATIVES 

4.1 Contaminants of Concern and Exposure Pathways 

4.1.1 Contaminants of Concern 

Contaminants of Concern (COCs) associated with MGP residuals have been identified on both 

Campmarina and within the Center Avenue right-of-way. These COCs consist of BETX, PAHs, 

and total and amenable cyanide. The locations and distribution of these COCs have been 

influenced by historic MGP operational practices and fill depositional events that have 

significantly altered the river bank alignment and surface topography. Land based COCs are also 

generally consistent with those previously identified in river sediments along and south of 

Campmarina during previous sediment investigative activities. 

Fill materials encountered at the site contain a mix of heterogeneous materials including 

aswcinders, bricks, glass, bricks, concrete rubble, wood and other miscellaneous construction 

debris. These materials may contain concentrations of COCs such as PAHs and lead not related 

to historic MGP operations. In general, MGP related COCs in unsaturated fill materials are 

limited in extent with the exception of the Center Avenue right-of-way and two localized areas in 

the central portion of Campmarina as indicated in Figure 2. Residual amounts of coal tar have 

also been identified in the localized areas. The most significant MGP affects are located in the 

saturated zone that extends fiom the groundwater table to a depth of approximately 2 1 feet bgs. 

Review of available Sanborn maps, dating back to the late 1800s, indicate that the alignment of 

the river bank, particularly in the northern portion of Campmarina, was substantially modified 

over a period of years through fill deposition. By 1903, the channel appeared to have been 

straightened by the placement of approximately 60 feet of fill into the river in the vicinity of New 

York Avenue. Center Street was also extended. The maps further indicate that the shoreline has 

not changed substantially since 1903. MGP affected river sediments have been identified 
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beneath fill materials in both the northern portion of Campmarina and the right-of-way. 

Although MGP affected sediments are not being addressed specifically in this FS, sediments 

identified beneath the river bank are being included as part of the evaluation for a land based 

remedy. 

4.1.2 Exposure Pathways 

The proximity of the former coal gas facility to the Sheboygan River, shallow depth to 

groundwater and the proposed redevelopment plans for a future neighborhood park, 

condominium complex and river walk present several potential pathways that could serve as 

routes for exposure. Exposure pathways include direct contact through ingestion, particulate 

and/or vapor phase inhalation, leaching to groundwater and leaching to surface water (Sheboygan 

River). Environmental media for the site include unsaturated and saturated soil, shallow and 

deeper groundwater and surface water. Potential routes for exposure from each of the media are 

summarized below: 

w Unsaturated Soil: The upper unsaturated fill materials are relatively unaffected by 
MGP residuals and do not serve as significant routes for leaching soluble 
components to groundwater. Of primary concern, would be potential direct 
contact exposure to construction and/or remediation workers excavating or 
managing materials at the site and vapor phase migration of BETX components 
along foundations for the proposed condominium complex. Generally, BETX 
compounds have not been detected in shallow soil, with the exception of a 
relatively isolated area in the central portion of Campmarina and in the right-of- 
way. Concentrations detected are generally below the residential and industrial 
guideline values discussed previously. Similarly, weak acid dissociable cyanide 
concentrations are below guideline values referenced previously. Although 
cyanide concentrations are not above published levels of concern, scattered oxide 
box wastes consisting primarily of Prussian-blue (complexed cyanide) stained 
wood chips and affected vegetation (tree roots) have been identified in near 
surface soil (less then two feet bgs) of the right-of-way. PAHs have been detected 
at concentrations that exceed established guideline values on both Campmarina 
and the right-of-way. Lead has been detected in several areas on Campmarina and 
in the right-of-way above established generic direct contact RCLs that would 
potentially pose concerns for particulate inhalation. Lead concentrations in soils 
do not suggest they are a potential source for leaching to groundwater. 
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w Saturated Soil and Shallow Groundwater: Shallow groundwater occurs between 
approximately five feet bgs to 21 feet bgs. Subsurface conditions within this zone 
consist of a heterogeneous mixture of glacial deposits intermixed with fill 
material. Intermittent and stratified lenses of higher permeability sand, silt and 
gravel containing stringers of coal tar have been identified up to 21 feet bgs. This 
saturated region contains the largest amounts of coal tar identified at the site. 
Lighter MGP residual hydrocarbon fractions have also been observed in 
sediments encountered beneath the river bank in the right-of-way. These 
materials would pose concerns for direct contact exposure to remediation workers 
and the local community if excavated. The presence of coal tar and lighter MGP 
residual oils containing relatively elevated concentrations of BETX and PAHs are 
directly contributing to shallow groundwater. 

a Lower Groundwater: As discussed previously, the presence of MGP related 
affects apparently diminishes below approximately 21 feet bgs where a low 
permeability silty clay layer was identified and is apparently serving as a barrier 
to vertical migration of MGP coal tar. In addition, groundwater analytical data 
from the three piezometers (PZ- 701 through PZ-703) do not indicate the presence 
of MGP residuals in lower groundwater at concentrations that would suggest 
fixther downward migration of coal tar. In addition, the property is not within 
close proximity to a water supply aquifer. Lower groundwater is, therefore, not 
considered an exposure pathway for the site. 

w Surface Water: The presence of coal tar and lighter phase separated MGP 
residuals apparently provides some direct contribution to surface water impacts in 
the Sheboygan River as documented by observations of intermittent hydrocarbon 
surface water sheen along the rivers edge and the presence of coal tar in the river 
bank. The extent of this contribution is not defined as coal tar previously 
identified in river sediments may also be influencing surface water quality. 
Migration of coal tar constituents into the river from Campmarina and the right- 
of-way will be addressed as part of a land based remedy. 

4.2 Applicable or Relevant and Appropriate Requirements 

Applicable or relevant and appropriate requirements (ARARS) for the former coal gas facility 

were evaluated in accordance with Section 121 (d) (1) of CERCLA, U.S. EPA RIFS Guidance 

and specific requirements of the March 5, 1991 contract between the WDNR, City of Sheboygan 

and WPS regarding Campmarina. ARARs were categorized in accordance with the following: 
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I 'I 
rn Chemical Specific: Chemical specific requirements are based on acceptable 

exposure limits such as direct contact RCLs or groundwater quality standards. 
These health or risked based requirements may be used to target clean up levels 
for COCs and discharge levels for treated effluent to the ambient environment. 

Location Specific: Location specific requirements can effect site specific 
restrictions for conducting certain types of activities along a water way or within a 
flood plain. These type of ARARS are limited to location and based on site 
characteristics and conditions. 

Action Specific: Action specific requirements relate to specific activities that 
would be conducted as a part of a selected remedy. These requirements may set 
certain limits or controls on a particular type of treatment and are triggered by site 
remedial actions. 

ARARS that are being considered for Campmarina and the Center Avenue right-of-way are listed 
in Table 6. 

4.3 Remedial Action Objectives 

Environmental media specific remedial action objectives (RAOs) were identified for protecting 

human health and the environment with respect to the COCs, exposure pathways and preliminary 

remediation goals. CERCLA RIDS guidance recommends RAOs for protection of human health 

identify both a contaminant level and exposure pathway whereas RAOs for environmental 

receptors be expressed in terms of the environmental media of interest and a target cleanup 

objective. 

Surface Water 

The preliminary remediation goal will be to control potential discharges from the site, consistent 

with the surface water quality standards stipulated under NR102 thorough NR 105. The presence 

of MGP affected sediments in direct contact with the river bank preclude the practicality of 

stipulating a numerical standard as a RAO. The primary exposure pathway for surface water is 

leaching of phase separated MGP residuals into the river from soil along the river bank. RAOs 

for surface water are based on performance standards and are listed below: 
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Human Health: Reduce the potential for direct contact exposure. to phase 
separated MGP residuals on surface water. 

Environmental Protection: Prevent leaching of phase separated MGP residuals to 
surface water and underlying sediments. 

Unsaturated Soil 

The preliminary remediation goal for surface soil will be reducing exposure consistent with the 

process stipulated under NR 720. Primary exposure pathways consist of direct contact exposure, 

leaching to groundwater and run-off to surface water. Although the distribution of MGP 

residuals appears to be limited and some removal may be warranted, particularly in the vicinity 

of the Center Avenue right-of-way, remedial requirements will be gauged with respect to the 

selected remedial recommendations for saturated soil and groundwater. As such, RAOs for 

unsaturated soil are based on the use of performance standards as provided under NR720.19 and 

are listed below: 

Human Health: Reduce the potential for direct contact exposure to MGP 
residuals. 

Environmental Protection: Prevent leaching and run-off of MGP residuals to 
groundwater and the river, respectively. 

Saturated Soil and Groundwater 

The presence of phase separated coal tar poses a challenge with respect to establishing an 

appropriate preliminary remediation goal for saturated soil. In general, NR 700 standards do not 

apply to saturated soil. However, given that the primary exposure pathway for saturated soil 

would be potential direct contact exposure during excavation to effect source removal of phase 

separated coal tar, a preliminary remediation goal similar to that established for unsaturated soil 

and consistent with NR 720 would be appropriate. 

The preliminary remediation goal for groundwater would be to reduce the migration of 

groundwater affected with MGP residuals above NR 140 standards to the river. However, given 

the presence of phase separated coal tar that could effectively eliminate the possibility of 
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meeting NR 140 standards, a performance based preliminary remediation goal consistent with 

NR 700 requirements may be more appropriate. 

Based on these considerations, RAOs for the saturated soil and groundwater are based on the 

performance standards as provided for under NR 720.19 and conditional closure requirements 

under NR 726, respectively, as listed below: 

Human Health: Reduce the potential for direct contact exposure to MGP 
residuals. 

Environmental Protection: Reduce the migration of dissolved phase MGP 
residuals to the Sheboygan River. 

4.4 Response Actions 

4.4.1 Response Selection Criteria 

Response actions were identified that could potentially meet the RAOs and are divided into two 

categories consisting of source control actions (SCAs) and groundwater response actions 

(GRAs). Appropriate SCAs and GRAs were selected to address each of the environmental media 

targeted for remedial action. In addition, process technology options were identified for each 

SCA or GRA for possible further evaluation as part of the initial screening discussed in Section 

5. Process technology options reflect specific processes such as thermal desorption, chemical 

oxidation or bioremediation. It is anticipated a combined SCA and GRA will be required to meet 

the RAOs established for surface water. 

Criteria for the selection of the response actions included the following: 

Treatment that would reduce the toxicity, mobility or volume of MGP residuals; 

Treatment that would reduce or mitigate the need for long-term management; 
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Containment of MGP residuals that does not include treatment as a principle 
element but is protective of human health and the environment; 

w Innovative technologies that could potentially achieve a greater level of 
remediation without unacceptable cost penalties as compared with more 
conventional or demonstrated approaches; and, 

H Technologies that could restore groundwater to NR 140 standards within certain 
time frames. 

Under CERCLA RI/FS guidance, a No Action response action is recommended for inclusion in 

the evaluation process to provide a base line for comparison against other types of response 

actions. In a No Action scenario, no remedial action would be taken and any changes in the 

affect of MGP residuals on environmental media would be the result of natural processes such as 

dispersion, dilution and natural attenuation. No protection would be provided for direct contact 

exposure other than incidental capping andlor containment by future development such as 

placement of fill or construction of pavement or building structures over the site. This response 

action was eliminated for further evaluation in the FS screening process based on the following 

considerations: 

w The presence of phase separated MGP residuals are directly contributing to 
reductions in groundwater and surface water quality along the Sheboygan River; 

H MGP residuals identified in the Center Avenue right-of-way will require 
management with regard to the potential for direct contact exposure to 
condominium construction workers and future residents; and, 

H Future plans for redevelopment of Campmarina as a neighborhood park. 

4.4.2 Source Control Actions 

SCAs and associated process technology options selected for initial consideration are 

summarized below: 
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Excavation and Off-Site Disposal: MGP affected soil could be excavated and 
transported as a non-hazardous special waste for landfilling. 

Excavation and Off-Site Treatment: MGP affected soil could be excavated and 
treated off-site by cement kiln for recycling, thermal desorption for reuse as 
backfill or co-burning by blending with coal feed stock for utilities. 

Containment: MGP residuals could be encapsulated or contained using a vertical 
barrier wall and engineered cap. Barrier wall approaches could include full 
encapsulation of the site with a barrier wall or partial encapsulation using a barrier 
wall enhanced with hydraulic containment such as an interceptor trench. 

Excavation and Abovearound On-Site Treatment: MGP residuals could be 
excavated and treated using aboveground chemical oxidation whereby soil would 
be mixed in a slurry reactor using hydrogen peroxide and ferrous iron. Treated 
soil would be reused as backfill. 

In-Situ Bioremediation: Bioremediation could be conducted using fracture 
enhanced foam injection that would be supplemented with nutrients, oxygen and 
surfactants. 

In-Situ Treatment: Process technology options could include steam enhanced 
vapor extraction (SEVE), chemical oxidation and an innovative technology called 
six phase soil heating with vapor extraction. SEVE would consist of a 
combination of steam injection and soil vaporlgroundwater extraction. The steam 
would accelerate mobilizing MGP residuals. Chemical oxidation would consist of 
injecting a combination of hydrogen peroxide and ferrous iron that would oxidize 
the MGP residuals. Six phase soil heating would use six electrical heating 
elements each with a different electrical phase to heat groundwater into steam and 
mobilize MGP residuals that would be removed using conventional vapor 
extraction technology. 

w In-Situ Stabilization/Solidification: MGP residual leaching mobility would be 
reduced TCLP characteristic concentrations using stabilizing agents such as 
cement additives. 

Each of the SCAs identified above were included for initial screening in Section 5. 

4.4.3 Groundwater Response Actions 

GRAs and associated process technology options selected for initial consideration are 

summarized below: 
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4 DEVELOPMENT OF ALTERNATIVES 

Passive or Active Treatment Wall Technologies: These innovative technologies 
could consist of a permeable treatment wall installed along the edge of the river 
between Campmarina that would passively or actively treat affected groundwater 
before it reaches the river. Pilot studies have been conducted using slow release 
oxygen compounds and activated carbon for passive treatment of hydrocarbons. 
An example of an active approach could be a line of sparging wells that would 
effectively create a "biofence" to treat the groundwater by enhancing natural 
attenuation processes. 

Hydraulic Containment: This approach could consist of a series of wells or an 
interceptor trench to effectively create a hydraulic barrier along the river between 
Campmarina and the Center Avenue right-of-way. Hydraulic containment could 
be integrated with physical containment using a slurry or sheet pile wall. 

w In-Situ Treatment: Process technology options could include chemical oxidation 
or bioremediation. Application of chemical oxidation for a GR4 would be 
conducted in the same manner as in-situ chemical oxidation for a SCA as 
discussed above. A mixture of hydrogen peroxide and ferrous iron would be 
injected into groundwater to oxidize the MGP residuals. Bioremediation would 
rely on a nutrient and oxygen injection system using sparge wells for delivery to 
enhance indigenous bacterial growth. 

Pump and Treat Technologies: These could consist of conventional and/or dual 
phase pumping technologies to extract MGP residuals for above ground treatment 
using air stripping and/or activated carbon. Treated effluent would be discharged 
to the river under a WPDES permit or to the City of Sheboygan sanitary sewer 
system. 

Natural Attenuation: Natural attenuation is not considered a viable primary GRA 
for the site due to the extent and distribution of MGP residual coal tar. It is 
anticipated that natural attenuation will be a component of a more aggressive 
GR4 combined with a selected SCA(s). A monitoring plan for natural attenuation 
will be implemented as part of a final remedial program. It is also being included 
as part of the initial screening of alternatives to provide a comparative basis with 
other GR4s. 

Each of the GR4s identified above were included for initial screening in Section 5. 
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4.5 Remedial Considerations 

4.5.1 Existing Structures and Underground Utilities 

Campmarina and the Center Avenue right-of-way contain several underground structures and 

abandoned utilities related to the former coal gas facility that would potentially require 

decommissioning prior to implementing a final remedy for the site. These underground 

structures and utilities include the following: 

Foundations for Former Gas Holders: The gas holders at the facility were above 
ground structures (Plate 1). These structures were previously removed but the 
foundations remain and have been encountered during previous investigative 
activities. Removal of some of these foundations may be required to facilitate the 
installation of a vertical barrier wall or active in-situ treatment system. 

w Tar Well Structures: It is suspected that two tar well structures located in the 
central portion of Campmarina were not fully removed and may need to be 
demolished for the same reasons as the foundations for the former gas holders. 

w MGP Related Underground Utilities: At least one former storm sewer line related 
to the former coal gas operations has been identified in the southern portion of 
Campmarina (Plate 1). Additional lines may traverse the site andlor discharge in 
the northern portion of Campmarina. These former drain lines would be removed 
or capped, if encountered, to eliminate them as exposure pathways prior to 
remedy implementation. 

Active Underground Utilities: Campmarina contains several active underground 
utilities that include water, electrical and storm sewers that would require 
decommissioning. 

4.5.2 Unsaturated and Saturated Soil 

The approximate extents of MGP affected unsaturated and saturated soil are indicated in 

Figure 2. As indicated, only three zones have been identified in the unsaturated zone that would 

be considered for remedial action. The largest and of most concern is the area located in the 

Center Avenue right-of-way. Affected soil in the right-of-way is located in the direct vicinity of 
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the proposed location for the Building No.3 of the proposed condominium complex. Although 

less affected, it is anticipated that the remainder of the unsaturated soil, if removed from the site, 

would likely be managed as a special waste. If the soil were to remain on-site, reuse as backfill 

would be recommended as part of an excavation program. The approximate lateral extent of 

affected saturated soil encompasses the entire area for Campmarina and approximately the same 

area as the affected unsaturated zone in the right-of-way. Key remedial parameters for the 

unsaturated and saturated zones include the following: 

The depth of the affected unsaturated soil zones in Campmarina extend to 
approximately four feet bgs. The depth of the zone in the Center Avenue right-of- 
way is greater than the zones in Campmarina and has been estimated to extend up 
to approximately 15 feet bgs due to the steep river bank and the buildup of fill 
material. 

The estimated bank tonnage of affected unsaturated soil in the Center Avenue 
right-of-way is approximately 5,400 tons. The estimated tonnage in Campmarina 
is approximately 1,500 tons. 

For the saturated zone, the total estimated bank tonnage of affected soils is 
approximately 61,100 tons. This is assuming a total depth of approximately 20 
feet bgs less four feet for the unsaturated zone. 

4.5.3 Surface Water and Groundwater 

A key consideration for surface water is to address migration of coal tar residuals from the river 

bank to the river. The portion of the river that would be addressed includes the entire length of 

Campmarina and the Center Avenue right-of-way. This distance reflects approximately 700 

lineal feet of river bank. Key remedial considerations for groundwater include the following: 

Hydraulic gradients across Campmarina are relatively steep and the direction of 
the shallow MGP affected groundwater is directly towards the river. Groundwater 
gradients through the lower unaffected groundwater are lower than the shallow 
groundwater but the groundwater flow direction is also to the river. 
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w The total depth of affected groundwater is approximately 20 feet bgs to where the 
clay aquitard is identified. This would be the minimum depth for hydraulic 
containment or a vertical barrier wall. 

w The available hydraulic conductivity data do not suggest that groundwater 
extraction would be effective do to possible low recovery rates. Although, the 
subsurface conditions indicate primarily alluvium sand and gravel, the saturated 
zone is hi-ghly stratified with heterogeneous intermixed lenses of silt and clay that 
could preclude the effectiveness of groundwater pumping. In addition, MGP 
residual coal tar is stratified through the shallow zone. 

4.5.4 Treatability Evaluation 

Treatability evaluations were conducted on representative composite samples of soil from the site 

to assess the following: 

On or off-site thermal desorption; 

w Landfilling of soil at a Waste Management Recycling and Disposal facility; and, 

w Processing at the Lafarge Corporation cement Kiln in Davenport, Iowa. 

Analytical data are summarized in Tables 7 and 8. Composite-1 reflects soil quality data for the 

upper unsaturated zone and Composite-3 reflects soil quality data for the saturated zone. 

Thermal Desorption 

For thermal treatment, composite analyses were conducted for BTEX, PAHs, total cyanide, total 

lead, and total sulfur. Composite sample analytical data indicate organic compound 

concentrations fall within the limit of 10,000 mgkg. An example of limits are included below 

for reference (as derived for operations permit for a thermal treatment plant at a Stevens Point, 

Wisconsin MGP site operated in 1998): 

w Benzene 300 poundslyear; 

w Sulfur dioxide 100 tonslyear; 
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PAHs 250 pounds/year; and, 

Total organics as 10,000 mgkg. 

Based on the past experience with thermal treatment operations at Stevens Point, the limiting 

factor can be one of the any of the above compounds or the destruction removal efficiency 

(DRE) of the thermal treatment plant. As an example of limits, the Stevens Point averages 

included: 

Total PAH of 230 mgkg; 

Throughput of 25 tons of soil per hour; and, 

DRE of 99 percent. 

Maximurn benzene influent concentration could not exceed 277 mgkg, and sulfur could not 

exceed 0.093 percent by weight. Based on this information, sulfur results in Composite-1 may 

be high and results 'of Composite-2 approach the threshold for influent sulfur concentration. 

Otherwise, results seem within the example limits set for the Stevens Point MGP site. 

Landfillinq 

For landfilling, TCLP benzene was also analyzed as an additional parameter to obtain disposal 

approval. The excess soil cuttings generated from investigation activities at the site were 

profiled with the analytical data provided in Tables 7 and 8, and were subsequently disposed at a 

Waste Management Recycling and Disposal facility as a non-hazardous special waste. 

Therefore, it is likely that soils affected by MGP residuals at the site could be profiled using the 

existing analytical data and that the current profile could be utilized to facilitate disposal 

approval for the soils removed during remedial excavation. In addition, it is not anticipated that 

the soil would meet the recently enacted Phase IV land disposal restrictions (LDRs) stipulated 

under 40 CFR 268. 
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Cement Kiln 

For cement kiln recycling, additional analytical requirements included total petroleum 

hydrocarbons (TPH by U.S. EPA method 418.1). Suitability for cement kiln recycling includes 

the following material requirements: 

Material may not be classified as RCRA hazardous waste; 

Material shall contain less than 2,100 mgkg TPH; and, 

Material shall have an acceptable chemistry for incorporation in the cement kiln. 

Additional analytical testing was conducted for TPH and amenability for kiln chemistry. The 

sample results of TPH and kiln chemistry were within the acceptable limits for the cement kiln. 

4.5.5 Geotechnical Engineering Parameters 

Geotechnical testing results are provided in Appendix F. Geotechnical boring logs (GB-727 

through GB-730 and PZ-703) with corresponding standard penetration test (SPT) data are 

provided in Appendix A. Relatively undisturbed and disturbed soil samples were submitted for 

geotechnical testing to identify preliminary engineering parameters for a vertical barrier wall 

andlor interceptor trench, general excavation and slope stabilization. The results of the field and 

laboratory testing indicate the following: 

Flex wall triaxial permeability testing yielded low vertical hydraulic 
conductivities in the lower clay stratum ranging from 4 x lo-' centimeters per 
second (cdsec) in PZ-703 to 8.6 x 1 om9 c d s e c  in GB-703. 

A review of the'standard penetration test (SPT) results indicate that the subsurface 
conditions up to approximately 15 to 24 feet bgs are consist of relatively 
unconsolidated materials. Low SPT blow counts were typically in the range of 3 
to 10 that are indicative of very soft to soft conditions for the more cohesive 
materials and very loose conditions for sands. Stratification of these low strength 
clays and sands were evident in each of the geotechnical borings and would pose 
significant concern with regard to excavation stability. These blow counts 
correlate to published low values (NAVFAC, 1982) for undrained shear strengths 
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for the clays in the range of 500 to 750 pounds per square foot @sf) and low 
relative densities for the sands in the range of 30 to 40 percent. 

w From approximately 20 to 24 feet bgs, SPT blow counts increased to values 
ranging from approximately 25 to 44 where the silty to sandy clay stratum was 
identified during drilling. These blow counts are indicative of stiff to very stiff 
conditions and generally correspond to undrained shear strength test data 
discussed below. 

w Deviator stresses obtained from undrained unconsolidated (UU) shear strength 
triaxial tests for the low permeability silty clay stratum ranged from 
approximately 1,170 pounds per square foot @sf) at PZ-703 to 4,622 psf at GB- 
727. These values reflect strengths several times greater than those estimated for 
the upper unconsolidated materials. 

w Liquid Limits (LLs) and Plasticity Indices (PIS) obtained from Atterberg Limit 
tests and gradation analyses conducted on selected samples from the lower clay 
stratum indicate silty to sandy clays of low to medium plasticity that classify 
primarily as CL material under USCS. These results generally correspond to field 
log descriptions of the material encountered during drilling. 

Based on the testing results, geotechnical engineering considerations for construction of a 

vertical barrier wall andlor for deep excavating include the following: 

w Excavation of relatively unconsolidated saturated materials would require 
extensive shoring. Shoring such as sheet piling or H-piles and lagging could be 
extended into the lower clay stratum to a minimum depth of approximately 25 to 
30 feet bgs. If excavation were to extend deeper than 10 to 15 feet bgs, tie backs 
would likely be required. Additional, stability evaluations would be required for 
the relatively steep slopes along Water Street and in the vicinity of the Center 
Avenue right-of-way to assess development of active earth pressures for shoring 
and tie back design. 

w The low permeability clay layer appears to be laterally continuous and could serve 
as a suitable key for a vertical barrier wall. The depth of this wall would be keyed 
to a minimum depth of approximately 30 feet bgs. 

H Subsurface conditions associated with the upper relatively unconsolidated soil 
appear to be generally conducive to a sheet pile installation. The results of the 
gradation analyses and the field observations of the subsurface conditions 
encountered during drilling do not indicate, with the possible exception of 
portions of the Center Avenue right-of-way, the presence of deleterious 

13 13 feasibility study-final Natural 
4- 15 Resource 

Technology 



4 DEVELOPMENT OF ALTERNATIVES 

subsurface conditions such as construction rubble or debris that could cause 
lateral drifting or separation of sheet piling. 
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5.1 Screening Criteria and Approach 

Initial screening of process technology options for selected SCAs and GRAs were evaluated on 

the basis of the following criteria: 

Implementabilitv: Implementability refers to the feasibility andfor availability of 
a given process technology option for the site. Feasibility is further delineated on 
the basis of technical and/or administrative considerations. Technical feasibility 
refers to the ability of the technology to adequately treat the COCs given site- 
specific conditions. Certain technologies may be able to adequately address the 
COCs but cannot be implemented due to such factors as space limitations and 
unacceptable subsurface conditions. Administrative feasibility refers to the ability 
of the technology to meet such factors as local and state permitting requirements 
and regulatory reviews for approval. Availability refers to such factors as the 
geographic location of the technology with respect to the site (e.g., cement kiln or 
co-burning facilities) and the extent to which the technology is commercially 
available. 

Effectiveness: Effectiveness refers to three criteria consisting of: 1) the extent the 
technology would be protective of human health and the environment; 2) the level 
of treatment that could be achieved; and, 3) the extent to which the technology has 
been demonstrated at other MGP sites. Protection of human health and the 
environment refers to both the construction and implementation (short-term) and 
operation and maintenance (long-term) considerations for reducing the toxicity 
and mobility of the COCs to be addressed. Level of treatment refers to the degree 
to which the technology reduces the mass of COCs. Demonstrated effectiveness 
refers to the extent the technology has successfully been applied at other MGP 
sites. This criterion would consider such factors as to whether or not the 
technology is considered innovative and if the application has moved beyond 
pilot and/or bench scale studies. 

Cost: Costs refer to general cost ranges for each of the process technology 
options that include utilization of available published cost data from similar 
projects, vendor data and engineering judgment. As such, costs are for general 
comparative purposes and were not used singly as a screening tool unless 
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substantial cost differentials were identified that would immediately preclude the 
technology from further consideration. 

Of the three initial screening criteria identified above, the most crucial is implementability. If a 

technology failed this criterion, than it was not considered for further evaluation. Therefore, in 

order of priority, the criteria of effectiveness and cost are secondary and were generally evaluated 

in comparison to implementability unless substantial concerns in either criterion were identified 

that would clearly eliminate the process option. 

At this stage of the evaluation process, the initial screening criteria were applied to the suitability 

of specific process technologies for either source control or groundwater. Following completion 

of the initial screening process, selected SCAs and GRAs were assembled into combinations that 

would potentially address the RAOs for the environmental media under consideration. 

Combinations of SCAs and GRAs were then selected for the detailed analysis of alternatives 

presented in Section 6. The results of the initial screening and assembly of alternatives for 

detailed analysis are discussed in the following sections. 

5.2 Source Control Actions 

The results of the initial screening of SCAs are provided in Table 9. The table is divided into 

two general source control categories consisting of ex-situ and in-situ control actions. SCAs 

selected for further evaluation consist of the following: 

¤ Cement Kiln for Cement Manufacturing; 

¤ Thermal Desorption; 

fl Steam Enhanced Vapor Extraction; and, 

w Source Containment (consisting of a combination of capping with a cut-off wall). 
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Each of the SCAs identified above met the three initial screening criteria as indicated in Table 9. 

SCAs that were not selected for further evaluation and the basis for their elimination from further 

consideration are indicated below: 

Co-Burning: Use of MGP residual affected soils for co-burning in permitted 
utility steam generating boilers was eliminated from further consideration on the 
basis of cost. Co-burning is a technically and administratively feasible alternative 
with demonstrated effectiveness at other MGP sites. However, it's substantially 
higher unit cost ( $1 00 to $220 per ton) as compared to thermal desorption ($70 to 
$1 10 per ton) or cement kiln ($70 to $120 per ton) makes this option not cost 
effective for large quantity applications. This option could be considered for 
limited hot spot removal actions with relatively low quantities. 

Disposal ( i.e.. Landfilling): This option met the criteria for implementability and 
cost but failed for effectiveness. The primary reason this option was eliminated is 
potential future liability associated with landfilling large quantities of MGP 
residual affected soil. Landfilling of some small quantities of MGP residual 
affected soil andlor debris may be acceptable on a case by case basis or as part of 
a larger remedial program but not as a primary SCA. 

Ex-Situ Oxidation: This option met the criteria for implementability but failed for 
effectiveness and cost. Technical feasibility of oxidation using a hydrogen 
peroxide and ferrous iron slurry to mix with excavated soils has been 
demonstrated and is commercially available in Wisconsin. However, 
effectiveness of this approach has not been demonstrated at other MGP sites and 
extensive pilot testing would be required. In addition, costs associated with this 
option could range as high as $200 to 250 per ton which are considerably higher 
than those for cement kiln and thermal desorption. 

Fracture Enhanced In-Situ Foam Bioremediation: This option did not meet the 
criteria for implementability and effectiveness: This approach reflects an 
innovative technology that is currently being researched for technical feasibility 
at other MGP sites. Although commercially available, extensive pilot and bench 
scale testing would be required to demonstrate an adequate level of treatment and 
WDNR approval may require extensive negotiation due to microfracturing where 
phase separated MGP residuals are present. 

In-situ Oxidation: This option did not meet the criteria for implementability and 
cost. This option is not technically feasible given unfavorable subsurface 
conditions consisting of intermixed lenses of silty clays and coal tar lenses to 
depths greater than 21 feet bgs. These heterogeneous subsurface conditions 
would make effective engineering control of the oxidation-destruction reaction 
process difficult and could require extensive regulatory negotiation to obtain 
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approval for implementation. This option poses the same higher cost 
considerations as were identified for ex-situ oxidation. 

w In-Situ Stabilization: This option did not meet the criteria for implementability. 
Stabilization of soil intermixed with phase separated coal tar may not be 
technically feasible due to concerns associated with meeting leachability 
requirements for benzene. Stabilization process would also unacceptably increase 
overall volume of materials that would require on-site management due to space 
limitations. Pilot testing would be required to demonstrate effectiveness. 

w Six-Phase Soil Heating with Vapor Extraction: This option did not meet the 
criteria for effectiveness. This option reflects an innovative technology that holds 
promise for future MGP applications and is particularly suited to heterogeneous 
subsurface conditions such as those present at the site. However, the effectiveness 
of this approach has not been demonstrated at MGP sites and could pose site 
specific hazards associated with the use of high voltage that could require 
unacceptably extensive health and safety controls. 

5.3 Groundwater Response Actions 

The results of the initial screening of SCAs are provided in Table 10. GRAs selected for further 

evaluation consist of the following: 

w Hydraulic Containment 

Each of these GRAs met the three initial screening criteria as indicated in Table 10. GRAs that 

were not selected for further evaluation and the basis for their elimination from further 

consideration are indicated below: 

w Dual Phase Extraction ("Pump and Treat"): This option did not meet the criteria 
for implementability, effectiveness or cost due to the heterogeneous subsurface 
conditions and presence of coal tar to depths greater than 20 feet bgs. 
Demonstration of effectiveness would require pilot testing and the success of 
dual phase technologies is not well documented at other MGP sites. Long-term 
operation and maintenance would likely be required that could lead to 
unacceptably high overall project costs. 
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In-Situ Oxidation: This option did not meet the criteria for implementability and 
cost for the same reasons that oxidation failed as an SCA. 

rn In-Situ Treatment Wall: This option did not meet the criteria for implementability 
and effectiveness. The technical feasibility would be questionable given the 
heterogeneous subsurface conditions at the site and limited availability of 
treatment options. Treatment options would likely rely on such applications as in- 
well air stripping and air sparging to create a "biofence" that would eliminate 
miemtion of MGP residuals into the river. Demonstration of effectiveness would 
require extensive pilot studies and the use of permeable wall approaches is not 
well documented at other MGP sites. 

Natural Attenuation Monitoring: This option did not meet the criteria for 
implementability or effectiveness due to the presence of phase separated coal tar 
and the immediate proximity of the former coal gas facility to the river. However, 
this option will be a component of a comprehensive alternative to be determined 
for the site. 

5.4 Assembly of Alternatives 

Possible combinations of selected SCAs and GRAs are provided in the decision matrix in 

Table 11. Key objectives associated with the selection of appropriate combinations for detailed 

analysis of alternatives consisted of the following: 

Meeting the RAOs for each of the environmental media (i.e., surface water, soil 
(unsaturated and saturated) and groundwater); 

Compatibility of SCAs and GRAs; and, 

Section 121 of CERCLA and Sections 300.430(a)(i), (ii) and (e) of the NCP. 

For those SCAs involving source removal, no GRA (i.e., hydraulic containment or 

bioremediation) would be required with the exception of long-term groundwater monitoring (i.e., 

natural attenuation monitoring). As indicated in the decision matrix, these source removal 

options consist of cement kiln, thermal desorption and steam enhanced vapor extraction (SEVE). 

For source containment ( i.e., capping with a partial cutoff wall), RAOs for surface water and 

groundwater may not be fully met if hydraulic mounding andlor incidental leakage occurs 
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through the cap or cutoff wall. As such, source containment could be combined with the GRA 

for hydraulic containment to fully address the RAOs. Finally, the bioremediation GRA alone 

could not fully meet the R4Os but could be implemented to enhance the performance of an 

alternative that would meet the U O s .  Therefore, bioremediation could be integrated with 

source containment and hydraulic containment with the benefit of also reducing the toxicity, 

mobility or volume through treatment of the MGP residuals. Remedial alternatives that were 

selected for detailed analysis are listed below: 

Alternative 1, Source Area Excavation and Off-Site Treatment; 

Alternative 2, Source and Hydraulic Containment Combined with Bioremediation; 
and, 

Alternative 3, Steam Enhanced Vapor Extraction (SEVE). 
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6.1 Analysis Criteria and Approach 

Criteria for the detailed analysis of alternatives and selection of a remedy for the site are grouped 

into three general categories consisting of threshold, primary balancing, and modifying factors 

that are listed as follows: 

Threshold 

a Overall Protective of Human Health and the Environment 
a Compliance with ARARs 

Primarv Balancing 

a Long-term Effectiveness and Permanence 
a Reductions in Toxicity, Mobility, and Volume Through Treatment 

. a Short-term Effectiveness 
Implementability 

a Cost 

a State Acceptance 
a Community Acceptance 

These nine specific criteria reflect a general extension of the evaluation process that was 

initiated with the general screening criteria consisting of implementability, effectiveness and 

cost. Implementability and, cost are carried through directly to the detailed analysis. 

Effectiveness is extended to the threshold factors and three of the primary balancing factors 

consisting of: 1) long-term effectiveness and permanence; 2) reductions in toxicity, mobility and 

volume through treatment; and, 3) short-term effectiveness. 

The threshold factors refer to regulatory requirements that are to be met as part of the remedy 

selection. The primary balancing factors form the key criteria for conducting the detailed 
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analysis of alternatives. Assembled alternatives are first compared to the two threshold criteria. 

If the alternatives meet the threshold regulatory requirements, they are then evaluated on the 

basis of the five primary balancing criteria. The modifying factors relate to regulatory and 

community acceptance following public comment to the FS and are therefore not a part of this 

stage of the evaluation. 

The approach for conducting the detailed analysis consisted of the following steps: 

w A technical description of each of the alternatives was prepared that included 
identification of the waste management strategy and key ARARs; 

w Each of the alternatives were then assessed individually against the first seven 
criteria (threshold and primary balancing) listed above; 

w Following the individual evaluation, the alternatives were compared relative to 
each others performance under the primary balancing criteria; and, 

w Recommendations were then developed for a final remedy for the site. 

6.2 Individual Analysis of Alternatives 

6.2.1 Introduction 

A general description and remedial assumptions for each of the remedial alternatives are 

provided in Table 12. Key considerations and clarifications for the evaluation of each of the 

alternatives include the following: 

w Alternative No. 1, Source Excavation and Off-Site Treatment costs are divided 
into two sub-alternatives to address treatment using both off-site cement kiln and 
off-site thermal desorption options. These two sub-alternatives are not evaluated 
separately against the seven criteria with the exception of the costs. The two 
options are similar with respect to implementation with the exception of the final 
treatment technology. Separate costs were developed to clarify the differences in 
the anticipated unit rates associated with the two treatment technologies. 
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Alternative No. 2, Source and Hydraulic Containment Combined with 
Bioremediation has been divided into two distinct sub-alternatives that consist of 
2A) Full Source Area Encapsulation with Low Flow Biosparging; and, 2B) Partial 
Source Area Encapsulation with and Interceptor Trench and Low Flow 
Biosparging. These two sub-alternatives reflect distinct technical approaches and 
are evaluated separately because each poses an independent set of issues for 
evaluation under the seven criteria. 

w Each of the alternatives includes a vertical barrier wall along the river between 
Campmarina and the right-of way. The necessity for the wall varies depending on 
the alternative. For source removal, it would be required for excavation shoring, 
for source containment, it would be required for a barrier against migration of 
MGP residuals to surface water and groundwater. For SEVE, it would be 
required to provide a treatment barrier to prevent hydraulic and vapor phase 
communication with affected sediments during remediation of affected soil and 
groundwater. 

Each of the alternatives includes provisions for conducting long-term monitoring 
for natural attenuation. The estimated duration of the monitoring varies 
depending on the alternative. 

Each of the alternatives assumes interim remedial action will be conducted for 
affected unsaturated soil in the Center Avenue right-of-way. This would be 
required to prepare the area for the future construction of Building No. 3 for the . 

proposed condominium complex prior to final remedy implementation. This 
interim action would consist of the excavation and transportation of 
approximately 4,300 tons of affected soil for off-site cement kiln treatment. 

w Each of the alternatives includes final decommissioning of the former coal gas 
facility to remove andlor properly abandon former MGP structures present on 
Campmarina. This final decommissioning would be required to prepare the site 
for final remedy implementation and to eliminate possible exposure pathways 
posed by the former underground utilities. 

w Finally, each of the alternatives includes institutional controls. These controls 
would identify deed restrictions for access to subsurface soils, groundwater usage 
and long term maintenance requirements. 

Each of the alternatives were evaluated based on expected duration of operation or monitoring 

and net present worth using an interest rate of nine percent and a rate of inflation of three percent. 

Preliminary costs are summarized in Table 13. Detailed preliminary cost summaries are 
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provided in Appendix H. Each alternative includes a number of planning and design tasks 

indicated below: 

Remedial action planning, permitting and agency negotiation; 

Pilot or pump testing planning, oversight and evaluation; 

Preparation of design plans, specifications and bid documents; 

Contractor bidding and selection; 

Construction management and installation oversight; 

Operation and maintenance; and, 

Remedial documentation reporting. 

The results of the individual analyses for each of the remedial alternatives are provided in Table 

14. As indicated in the table, each of the alternatives meet the threshold criteria for overall 

protection of human health and the environment and compliance with the ARARs and are 

combined with the primary balancing criteria for individual analysis. 

6.2.2 Alternative No. 1, Source Area Excavation and Off-Site Treatment 
or Disposal 

Alternative Description 

This alternative would consist of excavating both unsaturated and saturated source areas and 

transporting the excavated materials off-site for treatment. Estimated unsaturated and saturated 

source areas and a proposed location for a barrier wall are indicated in Figure 3. Key objectives 

of this approach would be to restore the site to relatively unrestricted site use and remove a 

sufficient amount of MGP affected soil to allow for natural attenuation of residual MGP affected 

groundwater. 

Source area excavation would include removal of affected soil to a depth of approximately 21 

feet bgs. Given this depth and site constraints associated with the proximity to the river, and 

steep banks located on the east and south sides of the site, shoring consisting possibly of steel 
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sheeting anchored into the lower stiff clay stratum and reinforced with tie backs would be 

required along the east, west and south sides of the site. During the excavation operations, water 

accumulated during excavation dewatering operations would be treated on-site using WPS's 

mobile activated carbon treatment system and routed to the City of Sheboygan's sanitary sewer 

system. Following completion of the excavation and backfilling operations, steel sheeting along 

the river would be left in-place to serve as a barrier wall between the remediated land based 

source areas and affected river sediments. The estimated duration for this project would be 

approximately 5 months and would be conducted during the Fall and Winter season to minimize 

concerns associated with vapor phase migration and direct contact exposure. 

The presence of a vertical barrier would separate land based remediated source areas from 

contact with affected sediments located in the river. It is not anticipated that migration of MGP 

residual coal tar in affected sediment could migrate inland given steep hydraulic gradients 

identified across Campmarina. Future hydraulic fluctuations in the river level and flow 

velocities could lead to resuspension and redeposition of affected sediments that the barrier 

would provide a measure of protection to the river bank. 

Off-site treatment could be conducted using either thermal desorption or cement kiln processing 

for reuse in cement products. Due to the limited space availability and proximity of residences, it 

is not anticipated that a thermal treatment plant could be mobilized on-site. An off-site location 

would be secured and for the purposes of this discussion it has been assumed that a thermal unit 

could be set up on WPSYs (Wildwood Street ) facility located in Sheboygan. For cement kiln 

processing, excavated materials would be shipped by rail to the Lafarge facility located in 

Davenport, Iowa which is permitted to accept MGP affected materials for recycling. Thermally 

treated soil would be reused as backfill at the site. Imported backfill would be required for kiln 

processing since excavated material could not be reused for backfill. Under either option, 

unsaturated soil not identified as possible MGP source material would be excavated, stockpiled 

and reused as backfill. Preliminary costs provided in Table 13 indicate that cement kiln 

processing would be approximately $1,700,000 greater than thermal treatment. The higher cost 

is primarily associated with higher unit costs associated with the treatment technology and 
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requirements for importing backfill. For preliminary costing purposes, a minimum groundwater 

monitoring period of approximately 10 years has been estimated. 

Alternative Analysis 

Key conclusions of the individual analysis of the threshold and primary balancing criteria 

provided in Table 14 indicate the following: 

rn If substantially complete source removal could be accomplished, overall 
protection of human health and the environment would be met and the site could 
potentially be used with no restrictions pending successful demonstration of 
natural attenuation. However, stringers of coal tar to depths up to 21 feet bgs 
across Campmarina and the stratification of lenses of sand and gravel with silt 
and clay could make complete removal unachievable. 

8 Compliance with ARARS would be contingent on meeting cleanup objectives for 
soil and groundwater without the application of performance standards as 
provided under NR720. 19(2). Performance standards would require the use of 
engineered barriers to reduce the potential for direct contact exposure or leaching 
of MGP residuals to surface water or groundwater. 

Excavation operations would pose concerns for direct contact exposure to 
excavation personnel and the community in the direct vicinity of the site (e.g., 
condominium complex to the south and residences to the east). 

8 The estimated cost for this alternative is high and should be weighed against the 
risk of not achieving sufficient source removal. 

6.2.3 Alternative No. 2A, Full Source Area Encapsulation With Low 

Flow Biosparging System 

This alternative would consist of fully encapsulating the site using a vertical barrier wall that 

would extend around the entire perimeter of the site including the Center Avenue right-of-way 

and an engineered cap. Natural attenuation of MGP affected soil and groundwater would be 

enhanced by a low flow biosparging system that would provide a continuous source of oxygen 

within the encapsulated zone. A conceptual plan for the locations of the barrier wall, engineered 

cap and low flow biosparging system is provided in Figure 4. 
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A number of innovative options are available for the barrier wall that include the use of polyvinyl 

chloride (PVC) sheet piling and high density polyethylene (HDPE) chemically resistant 

materials. These walls can be installed with sealed interlocks to provide a continuous low 

permeability vertical barrier. It is anticipated that the wall would be installed to a depth of 

approximately 30 feet bgs into the lower low permeability clay stratum. Another option could be 

use of a cement bentonite slurry wall. However, this approach would require the excavation and 

off-site treatment of substantial amounts of affected soil, although the overall cost differential 

between this approach and a sheet pile type of barrier wall are not anticipated to be significant. 

The engineered cap could either consist of a low permeability clay or a flexible membrane cover 

such as HDPE or a combination of both depending on final design requirements. The cap would 

be constructed to positively drain surface water to the river and would be elevated above 

estimated historic high groundwater levels. Surface water infiltration should be minimal with a 

low permeability barrier and groundwater mounding or unacceptable hydraulic flux within the 

encapsulated zone should not be a concern. 

Bioremediation using biosparging has been implemented at other MGP sites with various 

degrees of success. A low flow system would be installed to serve as an enhancement for natural 

biodegradation processes and would not be relied upon as a primary SCA. Based on results from 

previous studies, substantial reductions in hydrocarbons such as BTEX and naphthalene can be 

achieved. Less success has been observed with heavier end hydrocarbons but these are also 

generally less mobile and would pose less of concern for on-going contribution to groundwater 

affects. Low flow air injection would be maintained to facilitate MGP residual biodegradation 

and minimize volatilization of BTEX compounds. It is anticipated that the installation and 

operation maintenance would be relatively low cost over a period of years. Pilot testing would 

be required to properly design the system for the site specific conditions. A minimum 

groundwater monitoring period of approximately 30 years has been estimated for costing 

purposes. 
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Alternative Analvsis 

Key conclusions of the individual analysis of the threshold and primary balancing criteria 

provided in Table 14 indicate the following: 

w Overall protection of human health and the environment would be contingent on 
maintaining engineered barrier controls; 

w Compliance with the ARARs for unsaturated and saturated soil and groundwater 
would be dependent on the application of performance standards consistent with 
the provisions provided for under NR 720 and conditional closure requirements 
under NR 726; 

w With regard to surface water, the proximity of the former coal gas facility to the 
river with the presence of coal tar affected sediments in direct contact with the 
river bank pose significant challenges with regard to demonstrating compliance 
with chemical specific surface water quality standards as identified in NR 102 
through 105. In addition, historic manufacturing operations in the vicinity of the 
former coal gas facility have included a tannery, toy factory and brewery that may 
have contributed to surface water quality affects. Given these considerations, 
compliance with the ARARs would be performance based and would rely on 
engineered barriers to prevent leaching of phase separated MGP residuals to the 
river; 

rn Heterogeneous subsurface conditions and presence of phase separated coal tar 
could inhibit long-term effectiveness of biosparging. In addition, oxygen and 
nutrient transport could be limited by such factors as channeling along preferential 
pathways and iron precipitation that could lead to plugging. However, reductions 
in contaminant toxicity and mobility could potentially be achieved over an 
extended period. Pilot testing would be required to demonstrate viability; 

This alternative is relatively non-intrusive since excavation of affected soil could 
be limited to unsaturated zone soil in the right-of-way and Campmarina as 
required to facilitate construction of the engineered cap. Encapsulation would 
pose marginal short-term risks for direct contact exposure to remediation workers 
and the community during construction; and, 

The estimated cost associated with this alternative is relatively low even if 
monitoring and operation and maintenance of biosparging were conducted for 30 
years. 
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6.2 .4  Alternative No. 2B, Partial Source Area Encapsulation With 

Interceptor Trench and Low Flow Biosparging 

This alternative would consist of partially encapsulating the site with a combination vertical 

barrier wall and interceptor trench and an engineered cap. Natural attenuation of MGP affected 

soil and groundwater would be enhanced by a low flow biosparging system that would provide a 

continuous source of oxygen within the encapsulated zone. A conceptual plan for the locations 

of the barrier wall, engineered cap and low flow biosparging system is provided in Figure 5. 

The key difference between this alternative and Alternative 2A for full encapsulation is the use of 

an interceptor trench to control hydraulic mounding along the alignment of the barrier wall and 

prevent flow of affected groundwater around the barrier wall. Installation of the trench would 

require removal and management of affected soil. Recovered groundwater would be routed to a 

dedicated on-site treatment system consisting of an air stripper andlor activated carbon. Treated 

effluent would be discharged to the river under a WPDES permit. Long-term operation and 

maintenance of the treatment system would be required. 

Alternative Analysis 

Key conclusions of the individual analysis of the threshold and primary balancing criteria 

provided in Table 14 indicate the following: 

Compliance with the threshold criteria would be the same as for Alternative 2A; 

Seasonal high fluctuations in river or flooding could reduce long-term 
effectiveness of interceptor trench; and, 

Estimated cost is relatively low even with projected operation and maintenance 
costs of 30 years. 
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6.2.5 Steam Enhanced Vapor Extraction 

This alternative would consist of active soil and groundwater remediation by steam enhanced 

dual phase extraction (SEVE) of groundwater and soil vapor. This is a process in which 

subsurface injection of superheated steam accelerates the volatilization of phase separated MGP 

residuals saturated conditions. The mobilized contaminants are then removed by soil vapor and 

groundwater extraction in conventional dual-purpose extraction wells. A conceptual plan for the 

placement of steam injection and dual phase extraction wells is provided in Figure 6 .  A barrier 

sheet pile wall is included to provide separation of the estimated treatment zone from the affected 

river sediments. As with Alternative No. 1, key objectives of this approach would be to restore 

the site for relatively unrestricted site use and remove a sufficient amount of MGP source 

material to allow for natural attenuation of residual MGP affected groundwater. 

Pilot tests would be performed to assess operational and performance characteristics for the 

SEVE that would include evaluation of anticipated steam and vacuum radius of influence and 

rates and quantities of MGP residual removal. These data would be used to optimize injection 

and dual phase extraction well geometry. In addition, the data would be used to perform an 

engineering evaluation of potential migration pathways that would need to be addressed prior to 

startup of the system operations. 

Steadair injection and liquidlvapor recovery would be routed to a process trailer equipped with 

a steam boiler and a steam stripper for the removal of MGP residuals from the recovered liquids. 

It is not anticipated that vapor phase treatment would be required. Discharge of vapor phase 

would be maintained below WDNR regulatory limits for total volatile organic emissions. 

However, the need for vapor phase treatment requirements for odor control would be assessed 

with regard to the potential impacts to residents on the basis of the proposed pilot tests. Treated 

water would be discharged to the river under an approved WPDES discharge permit. 

Performance of the SEVE operations would require approximately two years to complete. 

Periodic monitoring of the system would be conducted to assess the effectiveness of the 
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contaminant removal operations. In addition, soil vapor monitoring probes would be installed in 

key areas of concern for vapor phase migration to assess adequate vapor phase capture. For 

preliminary costing purposes, a minimum monitoring period of approximately 10 years was 

estimated. 

Alternative Analysis 

Key conclusions of the individual analysis of the threshold and primary balancing criteria 

provided in Table 14 indicate the following: 

w Compliance with threshold criteria would be the same as for Alternative 1 ; 

rn As with biosparging, long-term effectiveness could be unacceptably influenced by 
heterogeneous subsurface conditions and stringers of phase separated coal tar. 
Pilot testing would be required to demonstrate viability; 

rn Operation and maintenance period (two years) would pose risk for direct contact 
exposure to site workers; and, 

Relatively high cost should be weighed against risk associated with achieving 
sufficient source removal to demonstrate natural attenuation. 

6.3 Comparison of Alternatives 

A comparative evaluation of each of the alternatives with respect to the primary balancing 

criteria is provided in Table 14 and is summarized below: 

rn Alternative No. 1. Source Area Excavation and Off-Site Treatment: This 
alternative would rank the highest with respect to long-term effectiveness if 
sufficient source material could be removed to rely on natural attenuation. 
Regardless, it would rank the highest with respect to reduction in total volume of 
MGP source material. It would pose the greatest risk for possible direct contact 
exposure with respect to short-term effectiveness during excavation. 
Implementability would be the most difficult due to extensive shoring and 
excavation dewatering requirements. Finally, with a cost greater than $6,000,000, 
this alternative is two to three times higher than the other alternatives. 
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H Alternative No. 2A, Full Source Area Encapsulation with Low Flow Biosparging: 
This alternative could potentially provide long-term effectiveness with a lower 
cost risk than Alternative Nos. 1 and 3, if adequate monitoring and inspection 
were maintained. This alternative would also pose substantially lower risks for 
direct contact exposure with respect to short-term effectiveness. Implementability 
would be the least intrusive because very limited excavation of affected soil 
would be required. Cost is substantially lower than Alternative Nos. 1 and 3. 

Alternative No. 2B, Partial Source Area Encapsulation with Interce~tor Trench 
and Low Flow Biosvaming: This alternative could also potentially provide long- 
term effectiveness with a lower cost risk than Alternative Nos. 1 and 3, if 
adequate monitoring and inspection were maintained. Long-term effectiveness 
could potentially be lower than Alternative No. 2A due to possible concerns 
associated with the reduced effectiveness of the interceptor trench during river 
flooding or high groundwater levels. Cost is the lowest of any of the three other 
alternatives but is in the same range as Alternative No 2A. Short-term 
effectiveness would pose slightly greater concerns for direct contact exposure to 
site workers due to excavation for the interceptor trench. 

rn Alternative No. 3. Steam Enhanced Vapor Extraction (SEVE): Greater 
uncertainty is associated with the long-term effectiveness of this alternative 
because performance would be contingent on pilot testing. Cost is higher than 
either Alternative No. 2A or 2B and also more uncertain given concerns with the 
depth of coal tar and heterogeneous subsurface conditions. Reduction in volume 
of MGP source material would not be potentially as great as for Alternative No. 1 
because SEVE operations may not be able to fully mobilize lower heavy 
hydrocarbons. Cost could increase depending on length of the performance 
period to achieve sufficient source removal. Short-term effectiveness would pose 
some concern for worker direct contact exposure during SEVE operation. 

6.4 Recommended Remedial Strategy 

Alternative No. 1 consisting of Source Area Excavation and Off-Site Treatment is not 

recommended as a primary remedy on the basis of concerns associated with achieving full source 

removal (Long-Term Effectiveness). The extent of saturated source area essentially extends 

across the entire site to depths up to 21 feet bgs and into the river along the length of 

Campmarina and the right-of-way. Deep excavation would require extensive shoring that could 

not potentially fully encompass the source area such that source removal could not be effectively 

accomplished. If substantially complete source removal could be achieved, coal tar affected 
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sediments would still remain directly along the river bank. These remaining affects would likely 

require continued institutional controls that would diminish the benefits associated with removal 

of the MGP affected soil. In addition, the anticipated high cost would not be warranted in the 

event, following source removal operations, reductions in, groundwater concentrations were not 

realized. 

Excavation would also pose significant concerns associated with the potential for direct contact 

exposure to the local community (Short-Term Effectiveness). Source removal operations could 

not likely be initiated prior to completion of the proposed condominium complex south of 

Campmarina and possibly before planned residential development directly north of Campmarina. 

The close proximity of these developments coupled with the anticipated horizontal and vertical 

extent of the excavation operations could make control of vapor phase and particulate migration 

difficult even during winter months. 

Alternative No. 3 consisting of Steam Enhanced Vapor Extraction (SEVE) is also not 

recommended as a primary remedy based 'on' concerns associated with achieving sufficient 

source removal (Long-Term Effectiveness). The stratification of intermixed stringers of coal tar 

with lenses of clay up to depths of approximately 21 feet bgs would pose substantial technical 

challenges with respect to effective SEVE operation with depth across the site. Extensive pilot 

testing would be required before a final determination could be made on the effectiveness of this 

alternative. Heterogeneous subsurface conditions could lead to extended operational 

requirements beyond the preliminary estimate of approximately two years which could 

substantially increase the overall project cost. If source removal was not successful, then as with 

the Alternative No. 1, the relatively high cost would not be warranted if essentially no change in 

the status of the site was realized. 

Based on the comparative evaluation of the source removal options discussed above, either 

Alternative No. 2A, Full Source Area Encapsulation with Low Flow Biosparging or 2B, 

Partial Source Area Encapsulation with an Interceptor, Trench and Low Flow Biosparging 
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is recommended as a final land based remedy for the site. This recommendation is based on the 

following: 

rn The installation of an engineered vertical barrier wall could demonstrate long- 
term effectiveness with adequate inspection and monitoring. The use of 
engineered barriers at other MGP sites has been well demonstrated. The presence 
of a low permeability clay layer at a relatively shallow depth (less than 30 feet 
bgs) makes the site very well suited for barrier wall technology. Planned future 
use for Campmarina is as a neighborhood park. The design for an engineered cap 
could effectively be integrated with this type of planned land use; 

w Reduction in toxicity and mobility would be achieved through containment; 

Gradual reduction in the overall volume of MGP related source material would be 
achieved through long-term low flow biosparging although the viability of this 
approach would need to be demonstrated through pilot testing; 

rn Short-term effectiveness would be enhanced because excavation and management 
of MGP affected soils would be limited and highly controlled; 

A variety of installation techniques and innovative materials are available for 
barrier wall systems. and engineered caps that facilitate the implementability of 
this approach; and, 

rn Both alternatives offer lower cost approaches even with extended monitoring 
requirements. 

13 13 feasibility study-final Natural 
Resource 

' Technology 



7 REFERENCES 

Alpirin, E. and S. Shealy, December 7-9, 1998. Results of Thermal Desorption Treatability 
Studies on PAH-Contaminated Soils. IGT International Svmposium on Environmental 
Biotechnologies & Site Remediation Technologies. IT Corporation. 

Bergsman, Theresa and Bretton Trowbridge, 1998. Soil Vapor Extraction to the Sixth Degree in 
"Soil & Groundwater Cleanup ". www.s~cleanu~.com/insitu~sve. 

Chowdiah, P., B.R. Misra, J.R. Conrad, V.J. Srivastava, July 1995 - December 1996. Fracture 
Enhanced In-situ Foam Bioremediation, Topical Report. Institute of Gas Technology, 
IGT Project No. 30680, Des Plaines, IL. 

Damera, R., R. Kina1 and D. Murali, December 7-9, 1998. Bioventing/Biosparging Effectiveness 
at a Fuel Oil-Contaminated Site, IGT International Svmposium on Environmental 
Biotechnolo~ies & Site Remediation Technologies. General Physics Corporation, R. 
McDennott and D. DeBonis, Aberdeen Proving Ground. 

Department of the Navy, Naval Facilities Engineering Command, May, 1982. Soil Mechanics, 
Design Manual 7.1. NAVFAC 0525-LP-300-7055. 

Gas Research Institute, 1996. Volume I. Management of Manufactured Gas Plant Sites, Arnherst 
Scientific Publishers, Arnherst, Massachusetts. 

Gas Research Institute, 1996. Volume 11, Management of Manufactured Gas Plant Sites, 
Amherst Scientific Publishers, Amherst, Massachusetts. 

Hansen, K. and Denis M.. Conley, December 7-9, 1998. In-situ Thermal Desorprion of Coal Tar. 
IGT International Svmposium on Environmental Biotechnologies & Site Remediation 
Technologies. TerraThenn, G.L. Stegemeier, GLS Engineering, and H.J. Vinegar, E.P. 
de Rouffignac, Shell E & P Technology Company. 

Leahy, M.C. and A.M. Fiorentine, December 7-9, 1998. Biosparging for In-situ Treatment of 
Manufactured Gas Plant Residuals. IGT International Svmposium on Environmental 
Biotechnologies & Site Remediation Technologies. Fluor Daniel GTI, and R. J. Schmitz, 
LILCO. 

13 I 3  feasibility study-final Natural 
Resource 

Technology 



7 REFERENCES 

Moreau, J., December 7-9, 1998. Passive Remediation of Groundwater Contaminated by 
Manufactured Gas Plant Residues. IGT International Svmposium on Environmental 
Biotechnologies & Site Remediation Technolo~ies. Niagara Mohawk Power Corp., and 
D. W. Stoner, Steams & Wheler 

Natural Resource Technology, Inc., August 3 1, 1995. Sediment Sampling Work Plan, Former 
Manufactured Gas Plant Site, Sheboygan II, Wisconsin, Project No: 1060. 

Natural Resource Technology, Inc., June 28, 1996. Phase 11 Environmental Investigation 
Report, Former Manufactured Gas Plant Site, North Water Street Sheboygan, Wisconsin, 
Project No: 1060. 

Natural Resource Technology, Inc., September 15, 1998. Letter Report, Site Evaluation of 
Sheboygan Property (Center Avenue Right-of- Way) Adjacent to the Former Sheboygan 
MGP Site, Sheboygan, Wisconsin, Project No. 13 13. 

Natural Resource Technology, Inc., November 10, 1998. Sediment Investigation Report, Former 
Manufactured Gas Plant Site Sheboygan, Wisconsin, Project No. 1 183. 

Natural Resource Technology, Inc., November 24, 1998. Additional Soil Borings and Soil 
laboratory Analyses, City of Sheboygan Property South of Center Avenue Right-of- Way, 
Sheboygan, Wisconsin, Project No. 13 13. 

Natural Resource Technology, Inc., December 4, 1998. Feasibility Study Work Plan, 
Campmarina, Former Coal Gas Facility, Sheboygan, Wisconsin, Project No. 13 13. 

Natural Resource Technology, Inc., February 10, 1999. Additional Soil Borings and Soil 
laboratory Analyses, South of Center Avenue Right-of-way, Sheboygan, Wisconsin, 
Project No. 13 13. 

Simon Hydro-Search, October 4, 1991. Work Plan, Phase I Site Investigation, Manufactured 
Gas Plant Site, Sheboygan, Wisconsin, Project No. 453 114843. 

Simon Hydro-Search, June 3 0, 1 992. Phase I Environmental Investigation of Manufactured Gas 
Plant Site, Sheboygan, Wisconsin, Project No. 45 3 1 14843. 

Simon Hydro-Search, November 1 1, 1992. Phase 11 Work Plan - Environmental Investigation 
Manufactured Gas Plant Site, Sheboygan , Wisconsin, Project No. 304533034. 

Office of Emergency and Remedial Response, U.S. Environmental Protection Agency, October 
1998. Guidance for Conducting Remedial Investigations and Feasibility Studies Under 
CERCLA. EPN540lG-891004, OSWER Directive 93 55.3-0 1. 

13 13 feasibility study-final Natural 
Resource 

Technology 



7 REFERENCES 

United States Department of Energy, April 1995. Six Phase Soil Heating. Innovative 
Technology Summary Report - Demonstrated at U.S. Department of Energy, M Area 
Savannah River Site and 300-Acre Hanford Site, Aikens, SC and Richland, WA. 

Wisconsin Department of Natural Resources, April 6, 1992. Campmarina, The Former Coal 
Gas Facility Operated by Wisconsin Public Service Corporation and Owned By the City 
of Sheboygan Located in Sheboygan WI". Section 144.442, Wisconsin Statutes, 
CONTRACT, Contract Number SF-9 1-04. 

Wisconsin Department of Natural Resources, October 1995. Sheboygan River Remedial Action 
Plan - A  Plan to Clean Up Sheboygan Area Rivers and Harbor (Sheboygan River RAP) 

13 13 feasibility study-final 
7-3 

Natural 
Resource 

Technology 



FIGURES 



- 
SOURCE: USGS 7 .5  MINUTE QUADRANGLE, 

SCALE IN FEET 
SHEBOYGAN NORTH. DATED 1 954.  

QU*DR*nGLE W T m N  
CONTOUR INTERVAL 10 FEET 

PHOTOREVISED 1973.  

CAMPMARINA, FORMER COAL GAS FACILITY DRAWING NO. Resource WISCONSIN PUBLIC SERVICE CORPORATION (WPSC) 



-z- 
0 15 30 60 
C 

SCALE IN FEET 

ucnr POLE 
P*IIPKm: 

FIRE H T D N T  1 . P Q m W Q D I I W - D I W S S O r r ( O Y A - ~ w f  
m r n w I I m W ~ - ~ n n m : a * r p o o r m r ;  

US SMR-OFF VMbf  OEBOIW-*LBYO.O-JIU-W-- 
w r r a r s / ~ m m m u  . R ~ J M Y W K D O I / O T / P L  

STORM SEWER WJWOLE 
Z P Q m W ( F l ? 6 W ~ L C m C D m u A W O I M T L D U r n a  
a ~ * C ~ R D B l l O r m D l O D W o ~  STORu UlW B4Sttd-WRB TlPE 
*LB YO. O-m1. WKD ZLPiDeED 4.l= 

WATER SHUT-OFF VMVZ 
J . P Q m W ( F D I I w - B ( Y 1 8 L 1 0 . E R c ~ w b n  

M M  SEIlER YUHOLT ~l~ayRmDwfIOO---r;mllD1PB 14 IPD. 
TQ*QODgllW90801Wcamw,- W WHOLE 

TnrPHONE WHOU 

-WE PEDETM 

Dlm(rmw POLE 
WATER VMVZ 

UllDERCRWnD W 

M M  smm 
sT[IRunwuc 

WElbEAD ELECTlllC 

UWDERCRWnD ELECTlllC 

---- PROPERTY BOIP(MRI 

ECY W f s m  



-z- 
0 15 30 60 - 

SCALE IN FEET 



-2- 
0 15 30 60 - PL-701 amNG REzWErm 

SCALE IN FEET 

---.-.- E N T E R  AVENUE 
m - w - W A Y  

mFuf 9 D U I C E m  

nl(E HlORLEn I . ~ f f M W ~ ~ r s D Y A P C N L T ~ B T  
. n o w w i i / s e u c ~ o l M l ~ s r H m & - m y L  

GLS MUT-OFF VUVE 90sOlUK - mu WZ 0-JRL o(#.Ic un- 
BT m P / I ~  YO mu ws sumr mm, o i n 7 m  

5 m M S C I E R Y I l r n O L E  Z ~ f f M W ~ Y l D C L D r s D Y A W - B T W  

5mM tATW msm-CVRB TIPE & 1 G S D O L m . y L ~ . 6 c o w R O C b r m E D W O M I O R S .  
JmWZ0-IOII .DLmDPPRYl lLl4  Ism 

UTER slur-OFF V U S  3 . R m W f f n E W W C L L l O l C B l Y J a w . E l r D M l o p m ~  
wrlm s m  WM+ME Y ~ R D I O B T Y I D - ~ ~ ~ L D L ~ D ~ P B I ~ . I ~ ~ ~ .  

T Q * f f ~ O c a n r v l O u r n . . o c o 1 a  
GLSYA)ODLE 

TELEWlrE YAIMOLE 
TELEWlrE P m E n U  

C i s I m r n N  POLE 
UTER V U S  - 
UNoEmRuJNo GLS 

wmm SEWER 

5TOWSEwR 

WERnw aEclmc 

VwOERcRcuNo fL€clwc 

WR--- U m  

PROPERn BWNMRI  

U I M n O F ~ U L L  
#NO EHQllOERED W 

cmmuamyo 
LLs2uoN c? TcRI9R 
D 1 K U s Z K I l n  

BARRIER WALL 



-z- 
0 15 30 60 - 

SCALE IN FEET 

S D U Q m  
1 . - O T n E w r E R E D M L O R D F R Y A - ~ B T  -.---.- C M R  AVEUUE R 0 1 W l l ~ W A 5 U M 1 ~ B T H m k - l C S Y C  RGM-OF-WAY ~ . R r m 8 * J O s N n D - ~ , D l l k D J ~ R D E h m  
BT Yn S/Im #M FRY R - DULO OI/D?/W. 

Z ~ ~ W W . W Y X l C m F R Y A Y Y P I M m 8 ? ~  
FIRE HmIuNI & * S S O W I Y C o c B ) M - l l E Q S r m L D ~ ~  

JOs m 0-10el. DULO ..lser 
W YIUT-OFF V U K  

a-OTlHsWCYCUD*GgY1IPW~~wlllOY 
Y ~ r n l o B T 1 0 1 0 - ~ ~ Y C D U L O * p a l h I s o o .  STOW SEIIER WlllrnLE 
1 Q * o F ~ P O B D n i r r c a m . -  

STOW Urn m - w m  l?E ._______----.------ 
WATER sin-m V M  
SAlmnARf s m  uuwcu 
W WlllnOCE 

rnrPHONE YLNHOLE 
TElxPIJmE PEDESTAL 

m B U T O u  POCE 
WATER VNK 

BlOSPARGlNG UUDERCROVND W 

- ---- w-.. - SUmnARf SCIER 

- -- - - --- STOWSEIIER ENCLOSURE 

QVOMEN) E L E m  

UNDERtROUND ELECTRIC 

---- PROPERTY BOUNMRl 

U r n  OF &IRRIm YLLL 
AND ftumOEREO w 

DEUTERlffi TRPlCH 

-YD 
LCUW F runs 
EWWSrwrm 

HYDRAULIC CONTROL 

BARRIER WALL 





TABLES 



Table 1 -Well Construction and Groundwater Elevation Data 
'easibility Study 

-ampmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

Monitoring Ground Surface Top ofPVC Total Well Top of Screen Monitoring Depth to Groundwater 
Location Elevation Elevation Depth Screen Length Elevation Date Water Elevation 

(feet, MSL) (feet, MSL) (feet) (feet) (feet, MSL) (feet) (feet, MSL) 

MW-701 588.97 588.51 13.4 10 585.1 1 08/14/95 5.51 583.00 
08/20/95 5.63 582.88 
09/25/95 5.58 582.93 
1212 1 198 5.72 582.79 

PZ-701 589.28 588.89 33.80 5 560.09 08/14/95 13.27 575.62 
08/20/95 15.15 573.74 
09/25/95 16.26 572.63 
12/21/98 6.70 582.19 

MW-702 590.39 590.09 13.40 10 586 69 08/14/95 4.86 585.23 
08/20/95 4.69 585.40 
09/25/95 4.88 585.21 
1212 1/98 4.83 585.26 

MW-703 589.16 588 80 13.46 10 585 34 0811 4/95 5.63 583.17 
08/20/95 5.69 583.1 1 
09/25/95 5.74 583.06 
12/21/98 5.7 583.10 

MW-704 589 43 589.05 13.20 10 585.85 08/14/95 5.93 583.12 
08/20/95 5.96 583.09 
09/25/95 6.00 583.05 
12/2 1 198 5.63 583.42 

MW-705 590.22 589 91 13.45 10 586.46 08/14/95 6.95 582.96 
08/20/95 6.07 583.84 
09/25/95 6.09 583.82 
12/21/98 6.14 583.77 

MW-706 591.51 591.34 13 4 * 10 587..94 08/14/95 3.5 587.8 * 
08/20/95 3.4 587.9 
09/25/95 3.6 587.7 * 
12/21/98 3.34 588.00 

PZ-702 591.62 591.16 35 5 561.2 12/2 1 198 2.61 588.55 

MW-707 590.29 590.08 13.35 10 586.73 08/14/95 7.48 582.60 
08/20/95 7.71 582.37 
09/25/95 7.67 582.41 
12/21/98 6.65 583.43 

PZ-703 589.85 589.22 35 ' 5 559.2 1212 1/98 8.63 580.59 
8.96 580.26 

MW-708 606 45 606.09 19 65 15 60 1.44 1 21 1 0198 16.39 589.70 
1 212 1 198 16.78 589.31 

MW-709 588.51 587.95 12.50 10 585.45 1212 1/98 7.27 580.68 

SG-70 1 na 582.02 na na na 08/14/95 2.00 580.02 
08/20/95 2.33 579.69 
09/25/95 2.49 579.53 

SG-702 na 581.37 an na na 12/21/98 2.33 579.04 

Notes: - 
-levations are referenced to United States Geologic Survey Geodetic Sea Level Datum. 

Jstimated value. 

1313-Feasibility Study Data Summary lbl 1 Well Construction l of l 
Nahlral Resource Technology, Inc. 



Table 2 - Soil Analytical Results - Lead, Cyanide, Phenol, and BTEX 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

1313-Feasibility Study Data Sumninry 
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u 5 :  

U 
a a L ,- 
2 ;; ; 
M M .- .4 S a .- - - = a  u a a 
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HA-701 2 07/29/98 
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7-10 07/29/98 

TP-703 4-6 07/29/98 
9-10 07/29/98 

TP-701 3-4 07/29/98 
7-8 07/29/98 

TP-705 5 07/29/98 

TP-706 1-8 07/29/98 

SB-717 11-11.5 07/29/98 

SB-718 13-13.5 07/29/98 

SB-719 11-11.5 07/29/98 

SB-720 10-10.5 07/29/98 

SB-721 12-14 1 OD7198 

SB-722 10-12 10127198 

Groundwater Pathway RCL 
Direct Contact Pathway-Non-industrial RCL 
Direct Contact Pathway-Industrial RCL 
US EPA Residential PRGs 
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TbI 2 Soil DETX, Cyun, Phenol l o f2  
Naturol Resource 'rechnology. lnc. 
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Table 2, contittued - Soil Analytical Results - Lead. Cyanide, Phenol, and BTEX 
Feasibility Study 
Campmarina, Fortner Coal Gas Facility 
lVisconsin Public Service Corporation - Sheboygan, WI 

Notes: 
1) - Parameter detected above the limit of detection (LOD) but below the limit of quantitation (LOQ). 
2) TACO - Illinois Tiered Approach to Cleanup Objectives. 
3) TACO total cyanide SRO shown is for amenable species. 
4) SRO - Soil remediation objectives for inhalation (BTEX) and ingestion (lead, cyanide, phenolics). 
5) Concentrations which attain or exceed an NR 720 Direct Contact Pathway-Non-industrial RCL are boxed. 
6) Concentrations which attain or exceed NR 720 Groundwater Pathway RCLs and/or Direct Contact Pathway-Industrial RCLs have been boxed and shaded. 
7) ne - not established. 
8) Bold numbers indicate detected concentrations. 
9) nd -not detected. 
10) < - Parameter was not detected above the indicated detection limit. 
I I)  PRG =US EPA Region 9 Preliminary Remediation Goals for direct contact. 
12) PRGs assume all dissociable cyanide as free cyanide. 
13) Concentrations which attain or exceed PRGs and/or TACO SROs are underlined. 

E: u .- 
C) 

m 5 g w u a * 
6 "  3 3 Z 

2 .Ef s G 2 .- - .- - 
a = a  u n 

z g 5 5 a a 5 8  - a a w 

SB-724 26-28 12/09/98 

SB-725 5-6 12/08/98 

SB-726 11-12 1 2/09/98 

SB-732 12-14 12/10/98 

SB-733 10-12 12/09/98 

SB-731 12-14 12/09/98 

SB-735 10-12 12/10/98 

SB-736 6-8 12/08/98 

SB-739 6-8 12/09/98 

PZ-702 14-16 12/09/98 

PZ-703 16-18 12/08/98 

1313-Feasibility Study Data Summary TbI2 Soil BETX, Cyan, PhenoI 2 0 f 2  
Natural Resource Technology, Inc. 
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Table 3 - Soil Analytical Results - PAHs 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

<0.016 4.015 

<0.017 0.022 ' 
1.9 1 6 . 2  11 5.1 2.8 2.9 5.6 11 1 X0.160 

<0.015 <0.016 <0.014 <0.016 <0.017 <0.016 <0.016 <0.017 <0.015 <0.015 <0.017 <0.016 <0.014 

0.12 0.094 0.11 0.041 ' 0.13 <0.014 0.083 <0.015 0.014' 
0.047 ' 0.8 0.59 0.67 0.6 <0.015 1 <0.016 

5 3  p j i r l - y l  57 -11pq 47 77.5 1 77.7 

4.7 1 13 1 1 1  8.2 8.21 9.81 29 2.2 <0.65 

0.38 1 0.36 0.37 0.24 0.39 <0.055 0.74 <0.048 0.29 <0.052 0.064 ' 
0.99 1 2 . 4  (1 2 . 2 1  1.2 1.5 2.2 5.6 0.64 1 0.160' 0290' 

1.1 1 3 . 5  (1 3.2 1.2 2.3 3.6 7.3 0.57 1 0.160 0.210 ' 
Q -1-15' 24 21m-I 250 -3.8 1 150 

-Non-industrial RCL 
-Industrial RCL 

<0.0047 X0.0047 0.017 ' 0.013 ' <0.010 <0.010 <0.0041 <0.011 <0.010 <0.0025 0.0075 ' 4.042 <0.041 <0.033 0.0056 ' 0.024 

4.385 <0.373 

SR-732 .12-14"' 0.051 0.016 ' 0.163 0.231 0.0066 ' 0.201 0.051 0.699 0.549 . 0.583 
0.048 <0.0047 <0.0095 0.0064 ' <0.010 <0.010 0.0068 ' <0.0012 0.106 0.152 <0.0052 

0.084 ' <0.055 

Pz-702 14-16 12/09/98 503 479 159 133 47.8 44.5 15.8 12.4 60.2 39.9 243 <0.023 24 264 226 1,100 543 

PZ-703 16-18 12/08/98 1.04 <0.065 0.031 <0.0051 0.045 0.045 0.039 0.026' <0.0045 <0.013 0.122 <0.0027 0.053 0.697 1.81 10.7 0.116 0.126 

Notes: 
I) - Parametm detected above the limit of detection (LOD) but below the limit of quantiwtion (LOQ). 
2) TACO - Illinois Tiered Approach to Cleanup Objectives. 
3) SRO - Soil remediation objectives for ingestion. 
4) PRG - US EPA Region 9 Preliminary Remediation Goals for d k t  contact 
5) Concenhations which attain or exceed residential PRGs arc boxed 
6) < - Parameter was not detected above the indicated detection limit 

7) *** -The laboratory surrogate recovery was below labontory limits. The sample was -ed past bold time and analyzed Both results ;m reported 
8) ** - RCLs for polynuclear ammatic hydrocarbon compounds reflect interim standards proposed in the WDNR publication RR-519-97, dared April, 1997. 
9) Bold numbers indicate detected concentrations. 
10) ne -not established. 
I I) nd -not detected 

1313-Feasibility Study Data Summary Tbl3 Soil PAHs 1 of 1 
Natural Resource Technology, Inc. 



Table 4 - Groundwater Analytical Results - Cyanide and BTEX 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

Notes: 
1 .) - Parameter detected above the limit of detection (LOD) but below the limit of Quantitation (LOQ). 
2.) < - Parameter not detected above the indicated detection limit. 
3.) Concentrations which attain or exceed a preventive action limit (PAL) have been boxed. 
4.) Concentrations which attain or exceed an enforcement standard (ES) have been boxed and shaded. 
5.) ** - The original analysis contained concentrations above the calibration curve. 
6.) *** - The sample was reanalyzed past hold time, concentrations were within the calibration curve. 
7.) "--" -analysis was not performed 
8.) nd - not detected. 
9.) ne - not established. 
10.) A - Field duplicate sample 
1 1 .) [MW-7991 - Field identification for a duplicate sample 
12.) Detected concentrations are shown in bold. 

13 13-Feasibility Study Data Summary Tbl4 GW BETX and Cyanide 
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Table 5 - Groundwater Analytical Results - PAHs 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

Notes: 
1.) * -Parameter detected above the limit of detection (LOD) but below the limit of Quantitation (LOQ). 
2.) < -Parameter not detected above the indicated detection limit. 
3.) Concentrations which attain or exceed a preventive action limit (PAL) have been boxed. 
4.) Concentrations which attain or exceed an enforcement standard (ES) have been boxed and shaded. 
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MW-701 08/15/95 
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13 13-Feasibility Study Data Summary 

5.) nd - not detected. 
6.) ne -not established. 
7.) A - Field duplicate sample 

+&*L+ =---*:< $ =;y2 g-&5~2~~:~;~2~2j<T*~~~~~;:s:2~;j i:>;+ <::<.:;yh.: >&. :G%.., .'.L.S...%&t<+ ". .  .>. .pry. -i.i.$.>s.F*< .... 2-2 ...z~L ..L? :<*s*= 2.<..=s:.. : .."." 
.~x ,s , ;c~ .c  y-.7.:::c-::,,,- .... =..; i-; ..-,:- =--* . .....-..r. ;...... ?.?.> . ....... . -  ......>- . . . . . . . .  . v d ~ z ' * ~ * 3 - = =  ;.lizii?e=.;,... ..... ...& ?...:. ~ ~ ? ~ ~ ~ ; & j ~ ; ; : i ~ ~ ~ ~ ~ ~ y ~ ~ e ; ~ ; 5 ~ ~ ~ ~ z . z ~ p ~ ~ i ~ ~ ~ ~ + ~ ~ ~ ? i : ~ ~ ~ ~ ~ ~  ~ o ~ ~ ~ ~ ~ R ~ ~ O , ~ ~ ~ : p ~ , ~ ~ i ~ ) ~ ~ ~ ~ ~ ~ j . ~ ~ ~ ; ~ $ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ & ~ ~ ~ ~ ~ ~ ~ ~ + ~ ~ ~ $ & ~ + ~ ~ & + - ~ . ~ ~ ~ ~ ~ ~ ~ ~ $ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ $ ~ $ ~ ~ & ~ ~ + ~ ~ ~ ~ ~ ~ $  

8.) [MW-7991 - Field identification for a duplicate sample 
9.) Detected concentrations are shown in bold. 
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Table 6 -Applicable or Relevant and Appropriate Requirements (ARARs) 
Feasibility Study for Campmarina Former Coal Gas Facility 
Wisconsin Public Senrice Corporation - Sheboygan, WI 

edial alternative. 

Table 8 l o l l  
Natural Resource Technology. Inc. 



Table 7 - Composite Soil Analytical Summary, BTEX, TCLP Benzene & Inorganics 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

0-CARIROW(04107199) 

Notes: 
I) * - Parameter detected above the limit of detection (LOD) but below the limit of quantitation (LOQ). 
2) TACO - Illinois Tiered Approach to Cleanup Objectives. 
3) TACO cyanide SRO shown is for amenable species. 
4) SRO - Soil remediation objectives for inhalation (BTEX) and ingestion (lead, cyanide, phenolics, PAHs) 
5) Concentrations which attain or exceed an NR 720 Direct Contact Pathway-Non-industrial RCL are boxed. 
6) Concentrations which attain or exceed NR 720 Groundwater Pathway RCLs and/or Direct Contact Pathway-Industrial RCLs have been boxed and shaded. 
7) Concentrations which attain or exceed TACO - Construction Worker SRO are underlined. 
8) ne - not established. 
9) nd - not detected. 
10) < - Parameter was not detected above the indicated detection limit. 
11) p - reported result is less than the Practical Quantitation Limit (PQL) 
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13 13-Feasibility Study Treatability Tables Tbl6 Treat Soil-BTEX, INORG 
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Table 8 -Composite Soil Analytical Summary, PAHs 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, W I  

Notes: 
1) - Parameter detected above the limit of detection &OD) but below the limit of quantitation (LOQ). 
2) TACO - Illinois Tiered Approach to Cleanup Objectives. 
3) TACO cyanide SRO shown is for amenable species. 
4) SRO - Soil remediation objectives for inhalation (BTEX) and ingestion (lead, cyanide, phenolics. PAHs) 
5) Concentrations which attain or exceed an NR 720 Direct Contact Pathway-Non-industrial RCL are boxed. 
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13 13-Feasibility Study Treatability Tables 
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15.70 23.20 5.99 _1 1 4.40 22-40 13.40 4.19 1 -1 . . 66.60 437.64 

38 0.7 3,000 17 48 360 6,800 870 37 38 500 100 680 23 20 0.4 1.8 ne 
900 18 5,000 0.088 0.0088 0.088 1.8 0.88 8.8 0.0088 600 600 0.088 1,100 600 20 18 

39 60,000 360 300,000 3.9 0.39 3.9 39 390 0.39 40,000 40,000 3.9 70,000 40,000 110 390 30,000 
120,000 ne 610,000 170 17 170 ne 1,700 17,000 17 82,000 82,000 170 ne ne 8,200 ne 611000 I ne 

6) Concentrations which attain or exceed NR 720 Groundwater Pathway RCLs andlor Direct Contact Pathway-Industrial RCLs have been boxed and shaded. 
7) Concentrations which attain or exceed TACO - Construction Worker SRO are underlined. 
8) ne - not established 
9) nd - not detected 
10) -z - Parameter was not detected above the indicated detection limit 

Tbl7 Treat Sail-PAHs l of l 
Narural Resource Technology, Inc. 



Table 9 - Initial Screening of Remedial Alternatives Summary -Source Control Actions (SCAs) 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

I I 
Ex-Situ Source Control Action 

- - 
peroxide (Hi03 and ferrous iron (Fei3 are added to the 1 WDNR approval likely. 

reactor to create Fenton's reagent which oxidizes and destroys 

Availability Level of Treatment ( Protective of Human Health & 1 Roven Effective at MGP Sites 
I 

Technical /Administrative Feasibility 

I I I I I I I1 

PAHs, 10% - 50% for described. 
lcyanide! yo t  as effective for 1 

H ~ l t e k a t i v e  Evaluation u 
YES, Technology meets criteria for 
Implementability, Effectiveness and 
Cost 

NO, Technolog does not meet 
criteria for C o q  h Q)- to 
s* tmhlow 6e. Cen-ax 
C-Manuh). 

NO. Technoloe does not meet 
criteria for Effectiveness. due co 
ptmd fiiture W. 

mixed results. 1 .  

Cement Kiln I Cement 
Manufacture 

CwBurning 

Disposal (i.e 
Landfilling) 

- - 
costs (i.e. oxidizing chemicals). E f S A v m e s  queaioMble due m mixed 

r e d s  of pilot sudia at MGP sites. 

Excavation of MGP site residuals is feasible. Removal of most 
heavily impacted source areas would likely have a positive 
effect on impacted groundwater at the site I WDNR approval 
likely. 

Excavation of MGP site residuals is feasible. Removal of most 
heavily impacted source areas would likely have a positive 
effect on impacted groundwater at the site I WDNR approval 
likely. 

Excavation of MGP site residuals is feasible. Removal of most 
heavily impacted source areas would likely have a positive 
effect on impacted groundwater at the site I WDNR approval 
likely, potential future RCRA cradle to grave liability. 

Excavated impacted MGP soils are blended wl cement 
ingredients and fed into cold end (feed) of cement kiln. As 
MGP soils progress through kiln, MGP residuals are thermally 
destroyed at temperarures approaching 2,500°F. 

Excavared impacted MGP soils are blended wl coal feedstock 
at ratios ranging from 5 to 10% in utility steam-generating 
boilers. The MGP residuals are burned simultaneously (co- 
burned) wl the coal feedstock and thermally destroyed. 

Impacted MGP soils are excavated, transported and disposed 
at an approved landfill facility. 

Contaminant reduction: > 95% 
for VOCs, 90% - 95% for 

Excavation of MGP site residuals is feasible. Site has Technology commercially 
adequate space to set up above sound liquid/sluny reactor an available in Wisconsin. 

Ex-Situ Oxidation Chemical oxidation of contaminated MGP soils is performed 
in an above sound liquid/solid sluny reactor. Hydrogen 

I I I I I I I II 
InSi tu  Source Control Action 

Fracture Enhanced In- This technology uses high-conductivity fractures to enhance Technology may be feasible wl microfracturing due to clay Technology commercially Pilot and/or bench scale studies Would have to protect workers NOT DEMONSTRATED, technology Not evaluated since technology NO, Technology does not meet 
Situ Foam the delively offoarns containing surfactants, nutrients, oxygen. sbingers in soil matrix; free product may be recalcitrant to available throughout U.S. would be required. from contaminant exposure. has not been implemented at a MGP fails Implementability Implementabili~ criteria Mi- 
Bioremediation etc. to low-conductivity geologic formations. Thus, nutrient bioremediation/WDNR approval questionable; in-situ site. GRI is currently researching evaluation. fiacilping not adrrbniarativch b a ~ r ,  lugh 

distribution and bioremediation of MGP residuals is enhanced. microfracturing may not be appmvable when free product (i.e. technical feasibility; early studies look ptmtial for w ~ ~ ~ o p p o s i f i m  to 

coal tar) is present promising. technology irnplamxafmn Tsdmica data 
Pam 

In-Situ Oxidation Chemical oxidation of contaminated MGP soils is performed Injection end extraction system for in-situ oxidation may be Technology commercially Contaminant reduction: > 90% Would have to design adequate FEW FULLSCALE FIELD S200 - S2501ton; High capital NO, Technology does not meet 
by injecting a mixture of hydrogen peroxide (Hz03, ferrous significantly limited by site-specific geology (i.e. soils wl clay available in Wisconsin. for VOCs, 90% for PAHs, 10% extraction or barriers to limit APPLICATIONS, employed at an costs; High 0 & M costs (i.e. criteria for Implementability and 

iron (Fez+' and water via a groundwater injection and stringers); difficult to control oxidationdemction reaction in- - 50% for Cyanides. Not as spreading of contamination. MGP site for removal of iron from oxidizing chemicals). Cost; not t o c m  feasib* due to sLe- 

extraction system which oxidizes and deswys MGP residuals. S ~ N  1 May require extensive regulatoly negotiation. effective for soils as for GW. Protect workers from chemical groundwater, no data available on in- specific geology and high eos m bnplancm 
exposure. situ oxidation of soils. at this site. 

In-Situ Stabilization In-Situ stabilization reduces MGP contaminant mobility Stabilization process would result in substantial volume Several vendors exist in U.S. Viable option for metals; more Would have to protect workers, SOME DEMONSTRATION, S90 - S150lton; High materials NO. Technology does not meet 
through physical and/or chemical means. Stabilizing agents increase; site-specific space restrictions could inhibit Vendor would likely require data needed for stabilization of during reagent mixing Issues successfully utilized at one MGP site in costs, Results of groundwater criteria for Implementability. 
are either directly applied to suficial soils or are injected and implementability. Soils saturated wl free-phase coal tar may be pretesting time to determine organics; Georgia MGP site with vapor monitoring during Georgia Several demonsimtions monitoring could significantly Subslantid wl- - 2nd siccspeclc 

mixed into the soil matrix with specialized equipment resistant to stabilizing agents 1 WDNR approval possible wl ideal mix results look favorable; mixing would need to be performed at other sites, some patially increase costs. space mtrictiom could sign&ady inhibu 

conditions. Unknown for cyanides. addressed. successful. i r n p i m .  

Six-Phase Soil Heating Removal of MGP residuals from the subsurface is performed Technology especially suited to site's heterogeneous soil Technology is patented by Contaminant reduction: > 99% Engineered barriers to protect NOT DEMONSTRATED; no known S90 - S200lton; High capital NO, Technology does not meet 
wl Vapor Extraction with conventional soil vapor e m t i o n  technology which is containing low permeability layers (i.e. clay stringers). Can be Batelle Pacific Northwest for VOCs; > 95% for SVOCs; workers from high voltages; applications at MGP sites; unknown costs; High 0 & M costs (i.e. criteria for Effectiveness. Tshnolopy 

enhanced by heating the soils wl six-phase electrical soil designed to target vadose and saturated zone soils I Would Laboratory. Licenses for use unknown for cyanides. buried metal objects may present effectiveness on phase-separated coal electrical requirements). auld pose she+ ham& due to 

heating. likely require higher levels of regulatoly negotiation. are available. Especially effective in soils a safety hazard; GPR survey tar. unknormquamitieroimnaldcbris in 

with low permeability layers. required. subsurElee. A p p k n  not dcmonsuaed 
I* 

Source Containment . Containment of contaminated MGP soils using surficial Various technologies would be feasible for source Various materials for source NO treatment; Long-term Source containment designed to WELL DEMONSTRATED, source NO PER TON COST; High YES, Technology meets criteria for 
(i.e. Soil Capping wl Cut encapsulation and/or cut-off walls. Purpose of source containment; both capping and cut-off walls. Ex: Sheet containment commercially groundwater monitoring likely protect sensitive receptors (i.e. containment mc tu res  have been capital costs, medium to low 0 Implementabilir): Effectiveness and 
off Wall) containment would be to limit exposure to a particular piling, sluny walls, and asphalt or concrete caps. I WDNR available. Specific product required. Could be readily human health and environment). installed at many MGP sites. & M costs, Likely to be least Cost 

receptor(s) (i.e. direct contact and Sheboygan River). approval likely wl appropriate design, long-term groundwater availability could be an issue. combined with other expensive option. 
monitoring may be required. technologies. 

Steam Enhanced Vapor Removal of MGP residuals from the subsurface is performed Technology likely feasible at site. Target zones are typically Technology commercially Demonstmted effectiveness for Would have to design adequate SOME FIELD SUCCESS, On-going $60 - S1501to11, High Capital YES, Technolog meets criteria for 
Extraction with conventional soil vapor extraction technology which is below the water table; however, technology would represent a available throughout U.S. VOCs. Likely effective for extraction or barriers to limit coal tar recovery project is showing Costs, High 0 & M costs. Implementability. Effectiveness and 

enhanced by heating the soils via steam injection. soil and groundwater solution. Would have to route PAHs. On-going coal-tar spreading of contamination via favorable results. Cost 
conveyance piping underground. I Would likely require recovery project looks steam injection. 
WDNR variance. favorable 

Nota: 
WDNR = Wwomin Department of Natural Resources GPR = Ground pmtmiq ndar 

GRI =Gar Raearch Imkute SCA = Source Comrol Action 
NA = Not Anal@ since technology could not be unplcmcnted at sire. 

Facility in Davenport, Iowa 
(Lafargel. 

Facility in Baldwin. Illinois 
(Illinova). 

Several landfill facilities 
throughout WI will take 
MGP contaminated soils as 
non-hazardous special waste. 

Thermal Desorption 

$200 - S250lton; Mid-range NO, Technology does not meet 
capital costs: High 0 & M criteria for Effectiveness and Cost 

Would have to secure site; issues 
wl excavation as previously 

Complete destruction of MGP 
site residuals (> 99.99% 
Destruction). 

Complete destruction of MGP 
site residuals (> 99.99% 
Destruction). 

No treatment; Bioremediation 
at landfill not yet viable for 
heavily concentrated MGP 
residuals. 

SOME DEMONSTRATION, field 
pilot-scale demonstrations have yielded 

MGP residuals. 
Impacted MGP soils are excavated and fed into a thermal 
desorber. MGP residuals are volatized from the soils by 
heating to t e m p e w e s  as high as 850' F and either destroyed 
(via combustion) or vented to the atmosphere. 

Excavation of MGP site residuals is feasible. Removal of most 
heavily impacted source areas would likely have a positive 
effect on impacted groundwater at the site I WDNR approval 
high based on past experience. 

S70 - S120lton - Relatively 
cost effective; Transportation 
& Pre-processing of site 
residuals could significantly 
increase costs. 

%I00 - SZ2OIton - Higher 
treatment costs; Transportation 
& Pre-processing of site 
residuals could significantly 
increase costs. 

%I0 - SIOlton: assumed non- 
hazardous; cost could increase 
up to 10 times for hazardous 
MGP soils. 

Would have to secure site; issues 
wl excavation including vapors, 
and construction worker and 
community exposure. 

Would have to secure site; issues 
wl excavation including vapors, 
and construction worker and 
community exposure. 

Would have to secure site. 
RCRA cradle to gave liability 
would apply if disposed soil are 
not treated; Future liability risk 

WELL DEMONSTRATED, to date > 
10,000 tons of MGP residuals have 
been treated. 

WELL DEMONSTRATED, several 
utilities have processed MGP residuals 
in their boilers. 

WELL DEMONSTRATED, excavation 
and disposal has been performed at 
other MGP sites. 

Would need to locate a 
centralized facility wl 
adequate space for setup of 
thermal desorption plant 

soils as for GW. 

Contaminant reduction > 99% 
for VOCS and PAHs. Cyanide 
Reduction > 85%. 

Would have to secure site; issues 
wl excavation and treatment, 
especially vapon and direct 
contact exposure. 

WELL DEMONSTRATED, Thermal 
treatment utilized to successfully 
remediate WPSC-Stevens Point MGP 
site. 

S70 - SllOlton - Relatively 
cost effective; Transportation 
to off-site thermal plant could 
significantly increase costs. 



Table 10 - Initial Screening of Remedial Alternatives Summary -Groundwater Response Actions (GRAs) 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

II 
; Technology Description Implementability Effectiveness Cost 

Alternative Evaluation 
Technical /Administrative Feas~bilitv Availability Level of Treatment 

I I Environment I 
Groundwater Response Action 

Bioremediation This technology enhances natural biodegradation processes to Bioremediation system may be limited by heterogeneous site Can be implemented w/ Site-specific, pilot testing or bench Would have to protect workers UNDER RESEARCH, Many Low to Medium cost GW 
treat contaminated MGP groundwater. Bioremediation geology w/ clay stringers. Extensive areas of fiee-phase coal- standard pump and treat scale modeling would be required; fiom contaminant exposure. variations on the response action. Low to Medium 
systems can be designed to passively or actively optimize 
biodegradation of MGP residuals via injection of nutrients, 
bacteria, oxygen etc. 

extraction tube. 

Dual-Phase Extraction 
("Pump & Treat") 

ground; less effective as in-situ 
remedial solution. 

tar, would be difficult to treat Extensive monitoring may be 
required. / WDNR approval possible w/ appropriate 
application. 

Dual-phase Exbaction (DPE) technology uses pumps to apply 
high vacuums (> 20 in. Hg) to the subsurface. The purpose is 
to extract MGP residuals fiom the soil and contaminated 
groundwater in the same vapor/water stream via a downhole 

IIHydraulic Containment /Containment of contaminated MGP groundwater using pumps /various technologies would be feasible for hydraulic 
I 

1 various materials for INO treatmeng Long-term I Hydraulic containment /WELL DEMONSTRATED, /Less expensive option than other /YES, Technology meets criteria for 11 

technology. Bioremediation 
bacteria d h u e s ,  nutrients 
etc. are readily available 
throughout U.S. 

source control action. Little 
demonstration 'of effectiveness 
at MGP sites. 

InSitu Treatment Wall r 

Implementability questionable as complete GW solution due to 
heterogeneous site geology w/ clay stringers and coal-tar / 
WDNR approval questionable. 

volumes and long-term operation implementation in a hydraulic 
can significantly increase costs. containment system. Potential for 

implementation w/ SEVE system. 

0%-99% treatment for various 
contaminants; better degradation of 
VOCs, less effective for PAHs; on- 
site extensive source areas and coal- 
tar would be recalcitrant to RNA. 

DPE pump and heat 
technology is readily 
available throughout 
Wisconsin. 

or cut-off walls. Purpose of hydraulic containment would be to 
limit exposure to sensitive receptor(s) (i.e. direct contact via 
groundwater ingestion and the Sheboygan River). 

MGP residuals may not 
sufficiently degrade prior to 
reaching the Sheboygan River. 

Chemical oxidation of contaminated MGP GW is performed 

Site-specific, pilot testing or bench 
scale modeling would be required. 
Depending on application: > 90% 
treatment for GW treated above 

containmeng Ex: interceptor trench or wells w/ pumps to 
control groundwater flow. / WDNR approval Iikely w/ 
appropriate design, long-term GW monitoring may be 
required. 

Injection and extraction system for in-situ oxidation would be 
by injecting a mixture of hydrogen peroxide (H203, ferrous 

iron (~e") and water via a groundwater injection and 
extraction system which oxidizes and destroys MGP residuals, 

bioremediation theme are 
currently under investigation 
by GRI and IGT. More full- 
scale applications would be 
necessary to prove 

Technolog commercially 
significantly limited by s&-specific geology (i.e. clay soils); 
increased difficulty in controlling oxidationdesimction 
reaction in-situ / May require extensive regulatory negotiation. 

exposure. 

Protective of Human Health & 
Environment w/ appropriate 
application. 

hydraulic containment 
commercially available. 
Specific product availability 
could be an issue. 

available in Wisconsin 

capital, 0 & M, materials etc. (i.e. 
passive vs. active system). 

Extensive site-specific, pilot testing 

hydraulic containment I GW response actions. High capital Effectiveness and 
simctures and systems have costs, medium to low 0 & M costs. 

Effectiveness and cost criteria. Not 
enough full scale applications at 
MGP sites. Site-specific geology 
and extensive coal-tar could limit 
effectiveness. 

effectiveness at MGP sites. 
NOT WELL 
DEMONSTRATED, Proven 
effective at various sites as 
groundwater response and 

groundwater monitoring likely 
required. Could be readily 
combined with other technologies. 

Would have to design adequatf 
or bench scale modeling would be 
required; potential contaminant 
reduction: > 90% for VOCs, 90% 
for PAHs, 10% - 50% for Cyanides. 

This technology would remediate contaminated MGP water by 
actively or passively treating GW as it passes through a 
permeable treatment wall. Walls can be designed as permeable 
treatment trench systems or consist of a "gated" design. 

been installed at many MGP I 

Medium to High cost GW 
response action. Low to High 
capital cost, Low to High 0 & M 
cost depending on application; l q e  I 

designed to protect sensitive 
receptors (i.e. human health 
and environment) 

extraction system or barriers to 
limit spreading of 
contamination. Protect 
workers fiom chemical 

sites. 

Installation of permeable treatment wall probably not feasible. 
Treatment feasibility questionable w/ existing treatment 
methods (i.e. in-well air-strippers, enhanced bioremediation, 
etc.) / Medium to high level of regulatory negotiation required. 

I I1 

FEW FULLSCALE FIELD l ~ i ~ h e r  cost GW response action 11~0, Technology does not meet 

Various materials for 
treatment walls commercially 
available; however, available 
materials may not be 
adequately mediate LIGP- 
residuals. Specific product 
availability could be an issue. 

APPLICATIONS, employed at 
an MGP site for removal of 
iron fiom groundwater. 

IINatural Attenuation ;This technology monitors contaminant concenhtion trends /RNA moniMng alone is not feasible at the site. Extensive /Many IaboratoM state wide iSite-specific; 0%-99% treatment for !Site-specific; over time RNA /DEMONSTRATEDi Proven jhwest  cost GW response action. iiN0, ~echrmagy does not meet 11 

Treatment method specific; MGP 
residuals are more resistant to in-situ 
treatment than more aggressive ex- 
situ treatment 

NOT WELL 
DEMONSTRATED; use of an 
in-situ treatment wall not well 
documented at MGP sites. 

~ i g h  capital costs; ~ i g h  0 & M 
costs (i.e. oxidizing chemicals). 
Low long-term GW monitoring 
costs. 

Questionable, would be 
protective of Sheboygan river 
if adequate treatment system 
could be designed. 

Higher cost GW response action 
High capital costs; Potential for 
High 0 & M costs. Extensive pilot 
testing would be necessary to treatment wall not well documented 
prepare a final design. at MGP sites. 

I1 I I I I I I I II 
OCAWREW(O4/07/99) 

Notes: 
WDNR = Wisconsin Depanmcnt of Natural Resources 

GRI = Gas Research Institute 

RNA= Remediation via Natural Attcnuahon 

GW = Groundwater 

POTW = Publicly Owned Treatment Works 

SEVE = Steam Enhanced Vapor h m o n  

LGT = lmhtute of Gas Technology 

criteria for Implementability and 
Cost; not technically feasible due to 
site-specific geology and high costs 
to implement at this site. 

Monitoring (RNA 
Monitoring) 

and several n&nd attenuation (RNA) over time. The purpose 
of RNA monitoring is to demonstrate that a contaminant plume 
will be remediated by natural chemical and biological 
processes with time. 

areas of fiee-phase coal-tar, which are recalcitrant to natural 
biodegradation processes, would contribute to much 
contaminant mass input to groundwater w/o treatmentNDNR 
approval not likely. 

provide analysis of GWand 
RNA parameters. 

various contaminants; on-site 
extensive source areas and coal-tar 
would be recalcitrant to RNA. 

can be protective of human 
health and environment RNA 
alone would not be an adequate 
protective measure at the site. 

effective at sites whes 
implemented w/ other GW 
response actions 

Medium to low capital (i.e. GW 
monitoring network), medium to 
0 & M costs (i.e. long term GW 
monitoring). 



Table 11 - Decision Matrix for Combinations of Source Control & Groundwater Response Actions 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Sewice Corporation - Sheboygan, WI 

M: 
SCA and GRA combinations considered for further evaluation are bolded. 
Shaded boxes indicate SCA and GRA combinations not considered for further evaluation. 

13 13 - Remedial alts matrix 99.1.22.xls Tbl I I Technology Combination l of l 
Nanval Resource Technology. Inc. 



Table 12 - Remedial Alternatives Description & Cost Assumptions 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

Remedial Alternative Technolo Descri tion 

Excavation and Off-Site Treatment 

I measure. 
12,000 SF Excavation Shoring I - Shoring required for excavation along Water Street and Center Avenue ROW, assumed steel sheet pile 480 feet long x 25 

1 1,200 SF Excavation of 
Overburden 

21,600 SF Vertical Barrier Wall 

excavation of all source areas associated with the former coal 
gas facility operations including off-site areas in the Center 
Avenue right-of-way (ROW). 

- Estimate for non-affected soils situated above the impacted saturated soils which would have to be excavated 

- Installation of vertical barrier wall along the Sheboygan River, 720 feet in length and 30 feet deep as a physical containment 

I]REMEL)IAL ALTERNATIVE 2A - Full I A  vertical barrier surrounds the entire source area to minimi;le I I /I 

1,000,000 GAL Excavation 
1,500 M A Y  Excavation Rate 

5 MONTHS Project Duration 

Excavation and Off- 
71,000 TN site Thermal 

Treatment . 

feet deep. 
- Estimate approximately 1,000,000 eallons of dewatering during excavation activities. 
- Estimate an excavation rate of 1,500 todday. 
- Estimate project completion within a 5 month time fiame (20 weeks). 

on-site MGP residuals. 

- Excavation of both unsaturated and saturated affected soils to address direct contact and groundwater migration pathways. 
Includes 9,700 tons of mWumted and saturated soil h m  the Center Avenue right-of-way. 

Off-site Thermal Treatment Specific Assumption 
4,320 T N M  Thermal Treatment 1 -  Estimate a thermal treatment rate of 30 tonshour, 6 days a week 24 hours a dav: w/ either I or 2 thermal desomtion nlants. 

n Source Area Encapsulation With Low Flow 
Biosparging System 

Center .\venue ROW I 
6,000 SY Engineered Cap I - Installation of impermeable geomembrane cap and gatextile fabric (for drainage) to address direct contact exposure 

contaminant migration to the Sheboygan River; and an 
impermeable engineered cap minimizes human direct contact 
exposure. A biosparging system ensures continuing RNA of 

4,300 TN Excavation of 
contaminated media in 

Installatiofi I pathways. Includes 1 foot of subbase (engineered fill). 
20 WELLS Biosparging Wells I - Installation of biosparging wells to enhance natural attenuation of MGP residuals inside the source containment area, 

- Excavation and treatment/disposal of  unsaturated contaminated soil in the Cmter Avenue right-of-way to address direct 
contact exposure pathways. 

I Desimed 20 wells spaced on 50 foot enters with 2 low flow air sparge blowers. 
3 MONTHS Project Duration I - Estimate project completion within a 3 month time M e  (24 weeks). Estimate 30 days to install vertical barrier wall, 30 

45,750 SF Vertical Barrier Wall 

1 davs to install biosoar&g svstem and 10 davs to install ene'ieerkd cao. 
IIReMEDmL ALTERNATIVE 2B - Partial IInclUdes a vertical barrier w/ interceptor trench to minimi;le I 

- Installation of vertical barrier wall nnrounding the entire source area, 1,525 feet in length and 30 feet deep as a physical 
containment measure. 

Source Area Encapsulation w/ Interceptor 
Trench & Low Flow Biosparging System 

Ion-site MOP residuals. 

Center Avenue ROW I 
6,000 SY Engineered Cap I - Installation of impermeable geomembme cap to address direct contact migration pathways. 

contaminant migration to the Sheboygan River and an 
impermeable engineered cap to minimize human direct contact 
exposure. A biosparging system ensures continuing RNA of 

2,180 TN Continuous Trench - Estimation of material for off-site disposal or treatment fiom continuous trench installation. 
Spoil 

4,300 TN Excavation of 
contaminated media in 

Installation 
20 WELLS Biosparging Wells I - Installation of biosparging wells to enhance natural attenuation of MGP res~duals inside the source containment area. 

Vertical Barrier Wall - Installation of a continuously trenched vertical barrier wall w/ interceptor trench along the Sheboygan River, 720 feet in 
17'280 SF & Interceptor Trench length and 24 feet deep as a physical containment measure. 

- Excavation and treatment/disposal of unsaturated contaminated soil in the Center Avenue right-of-way to address direct 
contact migration pathways. 

1 3 MONTHS Project Duration - Estimate project completion within a 3 month time h e  (23 weeks). Estimate 25 days to install vertical barrier wall, 

REMEDIAL ALTERNATIVE 3 - Steam 

4,300 TN Excavation of / - Excavation and treafmcnt/disposal of unsaturated contaminated soil in the Center Avenue right-of-way to address direct 11 

Enhanced Vapor Extraction (SEVE) 
SEVE includes installation of steam injection wells and vapor 
recovery wells to mobilize and remove volatile MGP residuals 
fiom the subsurface designed to target all  affected saturated 
and unsaturated soils. 

contaminated media in 
C-venue ROW 

18 WELLS Steam Injection Wells 
40 WELLS Dual Phase Extraction 

WeUs 

1 
1 LS Interceptor Trench 

Eauioment 

contact exposure pathways. 

- To mobilize more volatile tar fractions, dry steam alternated with air sparging in source areas. 
- Extract groundwater, coal tar and vapor in source areas. Extracted vapors to be treated and discharged to atmosphere. 
Extracted groundwater to be pre-treated and dischareed to sanitarv sewer. Ex-cted coal-tar to be disposed off-site. 

interceptor trench and equipment; 30 days to install biosparging system; and 10 davs to install engineered c a ~ .  
- Installation of interceptor trench equipment adequate to maintain hydraulic containment of groundwater flow at the site so 
that MGP residuals do not breach the vertical bam'er wall (desimed to dewater at aooroximatelv 2 mm). 

21,600 SF Vertical Barrier Wall 

Nota: 
SF = Square Feef LS = Lump Sum 
TN = Tons GAL = Gallons 
SY = Squarc Yards WK = Week 

- Installation of vertical barrier wall along the Sheboygan River, 720 feet in length and 30 feet deep as a physical containment 
measure. 



Table 13 - Remedial Alternatives Cost Summary 
Feasibility Study 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation - Sheboygan, WI 

Total Net Present Worth 
Remedial Alternative Capital Costs Annual Costs Closare Costs Duration (10 yrs., 9% cost of capital, 

3% inflation) 
First 2 Years Remaining 8 Years 

REMEDLAL ALTERNATIVE 1 - Source Area Excavation and Off- 
Site Treatment (Off-site Thermal Treatment) 

$6,050,081 $27,508 $6,877 $26,450 10 years 

REMEDIAL ALTERNATIVE 1 - Source Area Excavation and Off- $7,755,301 $27,508 $6,877 
Site Treatment (Off-site Treatment @. Cement Kiln) 

$26.450 10 years 1 $7,856,680 ( 11 
Each Year for 30 Years . I1 

Y REMEDIAL ALTERNATIVE 2A - Full Source Area Encapsulation 
With Low Flow Biosparging System 

$2,024,029 $1 3,869 $26.450 30 years 1 $2,217,730 ( I 
n REMEDLAL ALTERNATIVE 2B - Partial Source Area 
Encapsulation wl Interceptor Trench & Low Flow Biosparging 

$1,799,762 

First 2 Years Remaining 8 Years 

REMEDIAL ALTERNATIVE 3 - Steam Enhanced Vapor Extraction $2,843,134 $27,508 $6,877 $26,450 10 years 
(SEVE) 

w: I. Refer to Preliminary Cost Estimates for breakdown ofcosU. 

13 13 -Remedial Al~ernaliva Cost Sheeb Tbl I3 Cost Summary l o f l  
Natural Raource Tezhnology. Inc. 



Table 14 - Remedial Alternatives Evaluation Criteria Summary 
Feasibility Study 
Campmarina, Former Coal Gas Facility 

: Wisconsin Public Service Corporation - Sheboygan, WI 

Alternative 1 Alternative 2A Alternative 2B Alternative 3 

Partial Source Area Encapsulation w/ 
Source Area Excavation and Off-Site Full Source Area Encapsulation With 

CRITERIA Interceptor Trench & Low Flow Steam Enhanced Vapor Extraction 
Treatment or Disposal Low Flow Biosparging System Evaluation Criteria Summary 

Biosparging System (SEVE) w/ Barrier Wall 

J!comoliance with this Alternative meets or exceeds the esrablished  YES, this Alternative meetror exceeds the established /YES. this Alternative meetsor exceeds the established /YES, this Alternative meets or exceeds the established i ~ a c h  Alternative meets orexceeds the w. 

THRESHOLD CRITERIA 

I I I I I 

PRIMARY BALANCING CRITERIA 

Human health & the environment would be protected 
via source encapsulation, thus, preventing exposure to 
any potential receptors (i.e. human direct contact 
exposure, eliminating contaminant input to the 
Sheboygan River). 

Overall Protection of 
Human Health & the 
Environment 

Human health & the environment would be protected 
via source encapsulation, thus, preventing exposure to 
any potential receptors (i.e. human direct contact 
exposure, eliminating contaminant input to the 
Shebygan River). 

Reduction of Toxicity, 
Mobility & Volume 

Treatment 

Human health & the environment would be protected 
via source removal, thus, eliminating exposure to any 
potential receptor as long as the majority of source 
material is removed kom the site. 

Long-Term Effectiveness 

Short-Term 
Effectiveness 

Human health & the environment would be protected 
via source treatrnenL thus, eliminating exposure to any 
potential receptor. However, system performance will 
determine level of source treatment and protection of 
human health and environment. 

Essentially, same long term effectiveness as Alternative 
2A. However, seasonal high fluctuations in river level 
could reduce effectiveness of interceptor trench in 
preventing loss of hydraulic control. Hydraulic 
modeling would be required.. 

Excavation would meet criterion through reduction in 
total volume. Off-site treatment would be irreversible. 
Barrier wall would minimize re-contamination with 
affected sediments kom the Sheboygan River. 

Implementability 

based on system performance. 

Each Alternative would be protective of human health 
and the environment. 

Source Area excavation would effectively reduce soil 
and groundwater MGP constituent concentrations. Any 
remaining MGP residuals would be remediated via 
natural attenuation within a time frame of a minimum of 
5 to 10 years. 

Cost 

I' I 1 I I I I[ 
0-CARIREW(O4/07/99) 

13 13 - Remedial alrr matrix 99.1.2.xIa Tbl I4 E>aluauon C"tcria Summ l of l 
N a n d  Rmurce Tahnology. Inc. 

Encapsulation would minimize off-site migration of 
mobile contaminants and potential for direct contact 
exposure. Biosparging would enhance attenuation of 
MGP residuals. Extended ground water monitoring 
would be required. 

SEVE would effectively reduce soil and ground water 
MGP constituent concentrations. However, rebounding 
could occur if SEVE removal efficiencies are not 
adequate. Extensive pilot testing would be required. 

Physical containment would restrict off-site migration 
of MGP residuals to river. Biosparging would reduce 
contaminant toxicity and volume over an extended 
period and enhance natural attenuation processes. 

Excavation would pose a higher risk to community and 
workers for direct contact exposure. Time to achieve 
remedial response objectives would be limited to 
duration of excavation and site restoration. 

Thermal Desorption or cement kiln are demonstrated 
and available technologies for MGP residuals. 
Excavation would require extensive shoring and 
dewatering. Limited site access would also make 
excavation difficult. 

Each Alternative would provide long-term 
effectiveness. Alternatives 1 and 3's long-term 
effectiveness contingent on sufficient source removal. 
Each Alternative would require extended long-term 
monitoring. 

Partial encapsulation would pose slightly higher risk for 
direct contact exposure than Alternative 2A due to 
installation of interceptor trench. Time to achieve 
remedial response objectives would be similar to 
Alternative 2A. 

Encapsulation would pose marginal risk to community 
and workers for direct contact exposure. Time to 
achieve remedial response objectives would correspond 
to completion of encapsulation. 

Highest cost remedial alternative. 2 to 3 times more 
expensive than other remedial alternatives. 

Essentially, same as Alternative 2a with the exception 
of a slightly higher risk for mobility if hydraulic control 
could not be maintained. 

Minimum estimated two year operating period h e  
would pose extended risk for direct contact exposure to 
workers. Time to achieve remedial response objectives 
would be dependent on system performance. 

Full encapsulation could be readily constructed at the 
site. Least intrusive of all of the alternatives. Variety 
of demonstrated materials and vendors for construction 
available. Installation could require approval by Corps 
of Army Engineers. 

Lower cost remedial alternative. Medium risk for 
additional costs if encapsulation technology is not 
properly maintained. 

SEVE process would reduce mobility and volume of 
MGP residuals, particularly more mobile hctions. 
Greater risk for untreated residuals to remain that would 
not reduce toxicity. Barrier wall would minimize re- 
contamination with affected sediments. 

Alternative 1 would pose the highest risk for direct 
contact exposure. Alternatives 2A, 2B & 3 would havc 
lower risks for direct contact exposure. Alternative 3 
would require longest timekame to achieve remediatior 
objectives. 

Initial mobilization, construction and operation of the 
SEVE system isfeasible. May interfere with the 
intended futwe use of the site (i.e. park) during system 
operation for 2 years due to substantial above-ground 
equipment. 

Partial encapsulation could be readily constructed at the 
site. Slightly more intrusive than full encapsulation 
alternative. Approval kom City required for long term 
discharge of treated effluent to sanitary sewer. Other 
factors similar to 2A. 

Alternatives 1 and 3 would reduce toxicity, mobility 
and volume through treatment Alternatives 2A ad 2B 
would reduce mobility through containment; reduction 
in toxicity and volume would be achieved over an 
extended period. 

Alternative 2A, 2B & 3 would be the least intrusive 
with a variety of materials & contractors available for 
construction. Alternative 1 poses the greatest challenge 
due to site-specific logistics. Alternative 3 is the least 
demonstrated MGP technology. 

Lower cost remedial alternative. Medium risk for 
additional costs if encapsulation technology is not 
properly maintained. 

Cost higher than source encapsulation alternatives. 
Moderately high risk for additional costs depending on 
treatment goals and actual system performance. 

Alternatives 2A and 2B would be the lowest cost 
alternatives for the site. Alternative 1 would be two to 
three times more costly than the other alternatives and 
Altemative 3 has the greatest risk for increased cost 



APPENDIX A 

SOIL BORING LOGS AND BOREHOLE 
ABANDONMENT FORMS 



S t a t e  o f  Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department o f  Natura l  Resources solid Haste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 2 

Borlng Number 
SB- 724 

1 ~ecmty/Prolect Name 
SC - Vacant City Property South of Campmarina 

Brian Lo veland 

Ucense/Pemit/MonitorbQ Number 

Flnal Static Water Level 
Feet MSL 

DNR FacUity WeU No. 

I , d n g  Drilled By (Firm name and name of crew chief 
Boart L ongyear 

eorlng Location Feet N 
State Plane Feet E Long ' 

Local Grld Location (If agpllcabie) 
4438.9 feet IE3 N 5541.2 feet E 

u s  w 

Surface Elevation 
613.46 Feet MSL 

W I  Unique WeU No. Borehoie Dlameter 
6.25 inches 

Common Well Name 

DrlUing Method 
3 1/4" HSA 

Date DrUUng Stcrted 
12/9/98 

Date DrUOng Completed 
12/9/98 

Clvll TownlCltyl or Village 
Sheboygan 

County 
Sheboygan 

DNR County Code 
60 

grained, some medium and coarse grained sand. 
some fine and coarse gravel. firm-dry, no 

At 4' BGS. SILTY SAND, little Clay, llttle 
fine and medium grained sand, few fine 
gravel, stiff-sllghtly molst. 

At 6' BGS. few clay. few slag 

Moist at a' BGS 

(IOYR 6/4),poorly graded, fine to coarse 
grained, predominantly flne, llttle silt, few . 

little medlum and coarse gralned sand 

few silt, some medium and coarse sand. 
some fine gravel 

little silt, few clay. loose-moist 

gray, some sllt 

m - 
C 

.E 
u 

0 0 0  E 
ac, 

E 
2 

x o  

0 

g g  
CIA 

Soil Properties 

E! 

E! 
a 

m E  
U) O 

- !! 
zs 
E L  
~ t j  

Sample 

3 
S 
o 
c, 

Z 
.F.E = =  
2 - r  

:= 
; i 6 3 2 q  

C 0 0  
I O  Z 5 . W  

C 
r a e  
= D  

U k > z g  
f g g s  

b 

- 
% 

LL 
C 
5 
$ 
o 

- - - 
r- 

> 
t: 

Y E  
Q E -  

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

Earth Drilled to 2' BGS 

0, 
(I 



2perty South of Campmarlna 88-724 cont. Page 2 of 2 
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Smre of Wisconsin 
Department of Natural Resources 

WELLlDRILLHOLElBOREHOLE ABANDONMENT 
Form 2300-jB Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 13 or 141, Wis. Admin. 
Code. whichever is applicable. 
r l ) GENERAL INFORMATION F.4CILITY NAME C ~ D  Manna 

'VDrillholeIBorehole 50- 324 I Counfy 1 Orlglnal Well Owner (If Known) 
.ario~~ I Shebovgan Wisconsin Public Service Corporation 

I Present Well Owner - 
- 114 of' - 114 ofSec. - : T. N: R. - U W 
(lf'.Applicahle) I Street or Route . . 

Gov't Lot Grid Number I P.0. BOX 19800 
Grid Location 1 City, State. Zip Code 

ft. N. q s.. ft. E. W 
Civil Town Name 

City of Sheboygan 
Srreet Address of Well 

Green Bay,t.JI 

732 North Water Street 
City, Village 

Shebov~an 
WELLIDRILLHOLEIBOREHOLE INFORMATION 

(3) Original WelVDrillhole/Borehole Construction Completed On 

(Date) 1 2 1 ~ 1 9 8  

(8) Comments 

Facility Well No. andlor Name (If Applicable) 

S S  - '3Z'l: 

(q13~onitoring Well 
q Water Well 
q Drillhole 

Test Boring 
Date of Abandonment 

l 2/09/98 

(4) Depth to Water (Feet) b 
Pump & Piping Removed? q Yes q No [XJ Not Applicable 
Liner(s) Removed? @ Yes q No Not Applicable 
Screen Removed? q Yes q No [XJ Not Applicable 
Casing Left in Place? L ' ares No 
If No, Explain nrill r 9 s i m o  u B p m n v  ad 

Was Casing Cut Off Below Surface? q Yes No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes [XI NO 

If Yes, Was Hole Retopped? q yes NO 

( 5 )  Required Method of Placing Sealing Material 
[XI Conductor Pipe - Gravity q Conductor Pipe - Pumped 
q Dump Bailer q Other (Explain) 

( 6 )  Sealing Materials For monitoring ~vells and 
q Neat Cement Grout monitoring well boreholes only 
q Sand-Cement (Concrete) Grour 
q concrete Bentonite Pellets ., 
q Clay-Sand Slurry Granular Bentonite 

Bentonite-Sand Slurry Bentonite-Cement Grout 
[XI Chipped Bentonite 

LVI Unique Well No. 

Construction Report Available? 
[XI yes NO 

From (Ft.) 

Surface 

(9)  Name of Person or Firm Dolng Sealing Work 

BOART LONGYEAR COMPANY - 

Reason For Abandonment 

q Borehole 

Construction Type: 

q Driven (Sandpoint) Dug 
:::::Specify) pp 

, .  

Formation Type: 

[XI Unconsolidated Formation q Bedrock 

Toral Well Depth (ft) N/-4 Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) 

Lower Drillhole Diamerer (in.) N/A 

Was Well Annular Space Grouted? N / A ~  Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

Bentonite Chips 318" 

(10) FOR DNR OR COUNTY USE ONLY ;>?' '.-2 

? ure 'Person Qrauq Wor - A 
Street or Koute 

101 ALDERSON ST.. P.O. BOX 109 

To (Ft.) 

3 . 0  

Date Rece~ved/lnspected 
I .  . . 

Reviewerhpector 
A 

Follow-up Necessary .;. - .. . _ . . 
-h ":. .. _ . ,- .. 

'Telepl~one Number 

7 1 5-359-7090 

D ~ ~ m c t I C o u n ~  Ti .. ,j.: 2, 
C .  >+ 7 ?-.;>..& 

2 : ;  - 
Complying Work 
~dncorn~ ly ing  Work 
. _ % -  - - .  - L?;.. - 

. - - >  - .  - .-. City, State, ZIP Code 

SCHOFIELD. WI 54476 

3 Bags 

Mix Ratio or Mud Weight 



S t a t e  o f  Wisconsin Route TO: SOIL BORING LOG INFORMATION 
Department o f  Natural Resources solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

Borlng Locatlon 
State Plane 

FacUlty/Pro Ject Name 
WPSC - Vacant City Property South of Campmarina 

Borlng DrlUed By (Firm name and name of crew ch~ef)  
Boart L ongyear 

DNR FacDty Wen No. 

Ucense/Permlt/Monitorlng Number 

Flnal Statlc Water Level 
Feet MSL 

Feet N 

Feet E Long ' l 

Borlng Number -3 
SB- 725 2 

W I  Unique Well No. 

Local Grid Locatlon (If applicable) 
4375.3 feet [XI N 5496.2 feet E 

0 s  O N  

Surface Elevatlon 
584.37 Feet MSL 

Common Well Name 

Clvll Town/Clty/ or Mila@! 
Shebo ygan 

County 
Sheboygan 

Date Drmlng Started 
12/8/98 

Borehole Diameter 
4 inches 

DNR County Code 
60 

Sample - 
C 

a =  2 
C 

Soil Properties 

al a - m 
o c 

- 
I al 

Date Drnllng Completed 
12/8/98 

(3) 

- 
$ 

L L  

C 

'0 
8 

- - - - 
- 2  - - 

St4 

Drllllng Method 
Hand Auger 

- 

I 

SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

0'-3' ELLSILTY SAND. brown, fine grained. 
some medium grained sand, few coarse grained 
sand. soft-sllghtly moist, no odor. 

o " 
a 

g 
""  gg 

SB725 

4.8 

J,. /. 
5. 'z /. [I) 

SB725 

10.8 

12 - 
- 4 - 
- 

/ 
% /. 

(3; 
3'-6' M A Y F Y  SANn brown [IOYR 5/31, fine 
grained, little silt. few medium and coarse 
grained sand, few fine gravel. few wood debrls 4.3 

sof t-moist. no odor. 15.0 

I hereby 

anal '.I 
sam, ,,i 

5'-6' 

Signature c . ~  - ' ,J+4?3G- ./- .- 
Firm , --! 

Natural Resource Technology . 

best of my knowledge. 

Wet at 3.5' BGS 

This form is authorized by Chapters 144.147 and 162. Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5.000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, Pursuant to sS 144.99 and 162.06, Wis. Stats. 

certify that 

- 
7 

-8 - - - - 
- 10 - - - - - 12 - - - - 
- 14 - - - - 
- 16 - - - - 
- 18 - - - - - 2 0  - - - - 
- 22 - - - - 

the 

At 5' BGS. CLAYEY dark gray. 
medium grained. few wood debrlr, little fine 
and coarse grained sand, few flne gravel. 
few silt. soft-wet, no odor. 

- grades to brown C m -  

Fnd of Rnrlw at 6' BIiS 

information on this form is true and correct to the 



State of Wisconsin 
Department of Natural Resources 

WELLIDRILLHOLEIBOREHOLE ABANDOXME.\;T 
 om 5500-5B Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1 ,  NR 8 12 or 14 1,  Wis. Admin. 
Code. whichever is applicable. 
f 1 ) GENERAL bJFORMAT1ON I (2) FKILITI'  NAME Camo Marma 

'-'-li/DrillholelBorehoIe 56 - 3251 COunQ' I Ong~nal Well Owner (If Known) 

ht~on - - I S11eboy.can I Wisconsin Public Service Corporation 

I Presen: Well Owner 

I N O ~ I / J O F S ~ C . . T  R O W  
(If Applicable) I Street or Route 

Gov't Lot Grid Number I P.0. BOX 19800 
Grid Location I City: State, Zip Code 

tt. !I N. '0 S.. ft. E. W. I Gr221 T ~ ~ . ? T r  
Civil Town Name I F a c i l i ~  Well Nd. and/or Name (If Applicable) I W1 Unique Well No. 

Citv of Sheboy~an S6 -725 
Street Address of Well I Reason For .Abandonment 

Shebovean I 
WELLIDRLLLHOLEIBOREHOLE INFORMATION - - 

(3) Original Weli/Drillhole/Borehole Construction Completed On 

.(Date) l . ~ ) o g  148 

Monitoring Well 

- Water Well 
U Drillhole - 

Construction Report Available? 
[XI Yes NO 

Borehole 

Construction Type: 

Drilled Driven (Sandpoint) Dug 
Other (Specify) 

Formation Type: 
Unconsolidated Formation Bedrock 

Total Well Depth (ft) N/,4 Casing Diameter (in.) N/-4 
(From goundsurface) 

:4) Depth to Water (Feet) h3. 5 
Pump & Piping Removed? Yes No [XJ Not Applicable 
Liner(s) Removed? Yes No [XI Not Applicable 
Screen Removed? Yes No [XI Not Applicable - - 
Csing Left in Place? , - yes El NO 

If So. Espiain T ) r i Z L ! ~ R P r n n v ~ d  

Was Casing Cut Off Below Surface? Yes a No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes  [XI NO 

If Yes, LVas Hole Retopped? yes  NO 

Required Method of Placing Sealing Material 
Conductor Pipe - Gravity Conductor Pipe - Pumped 

1 Dump Bailer Other (Explain) 

( 6 )  Sealing htaterials I - For monitoring wells and 
Casing Depth (ti.) 1 Nem Cement Grout monitoring well boreholes oni! 

C' Sand-Cement (Concrete) Grout 
Lower Drillhole Diameter (in.) N/A 1 C? ~oncre t e  - Bentonite Pellets , - 
Was Well Annular Space ~ r o u t e d ? ~ / ~  Yes No tinknown 

If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

L! Clay-Sand S l u q  U Granular Bentonite 
Bentonite-Sand Slurry , Bentonite-Cement Grout 

[XI Chipped Bentonite 
I I I 

From (Ft.) I To (Ft.) 1 1 Mix Ratio or Mud b:eight 

Bentonite Chips 318" / surface 1 b I 

DNWCOUNTY 

[a) Lomments 

(9) Name of Person or Firm Do~ng Seal~ng Work 

BOART LONGYEAR COMPANY 

SCHOFIELD. WI 54476 

(10) _' FOR DNR OR C O U N n  USE ONLY ;, 

Street or Route 
- 

10 1 ALDERSON ST.. P.O. BOX 109 

Date Rccervedflnspected -, .-  
Revierva/Inspector 

Follom-up Necessary *. 

- > 
. t 

- , 

1 e~;~hone Number 

7 15-359-7090 

DistnctICounty . . . - _ - 

Complying Work 
Noncomplying 

. . C~ty, State. ZIP Code 



S t a t e  of Wisconsin Route TO: SOIL BORING LOG INFORMATION 
Department o f  Natura l  Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund 0 ther: Page 1 of 1 

B0rlng Number .", - f 
I 

SB-726 ., j' 
FecUlty/Prolect Name 
WPSC - Vacant City Property South of Campmarina 

Llcense/Pemlt/Monltorlng Number 

Boring Drilled By (Firm name and name of crew chief) 
Boart L ongyear 

Date Drilhg Sterted 
12/8/98 

Flnel Static Watw Level 
Feet MSL 

DNR Faclllty Well No. 

Borhg Locatlon Feet N 
State Plane Feet E Long ' I Local Grld Locatlon (If eppllcable) 

4507.6 feet [XI N 5484.6 feet E 
0 s  O n  

Date Drmlng Completed 
12/9/98 

Surface Elwatlon 
586.48 Feet MSL 

W I  Unlque Well No. 

DrIlling Method 
Hand Auger 

Borehole Diameter 
4 inches 

Common Well Name 

Clvil Town/Clty/ or Village 
Sheboygan 

County 
Sheboygan 

DNR County Code 
60 

SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

0'-11' =SAND, brown. poorly graded, flne to 
coarse. predominantly fine, little organics, little 
medium and coarse grained sand, little metel 
and glass debrl* loose-dry, no odor. 

llttle Jeg 

little fine and coarse gravel 

slightly moist, some Jeg 

..................................................................... ... 
At 8' BGS. =SAND, poorly graded, fine 
to coarse, predominantly medlum, little flne 
and coarse sand, few fine and coarse 
gravel, little Jag and g h r s  

7 little clay, soft-moist 1 - 11'-12' SAND brown, well graded. 
predominantly fine to medium, some coarse 
sand, little flne gravel. little sllt, soft-wet, 
no odor. 

at 12' BGS 

information on this form is true and correct to the 
Firm 

Soil Properties 

- %! 
> u, - 

0 C 

Sample - 
C 

- 
a;=. u, a, 

4 a, 
C LL 

SP 

SP 

sH 

best of 

~ 0 7 2 8  
(I) 

C..,L L - A&+ Natural Resource Technology 
-i 

....... ....... . . . .  . . . . . . . .  ....... . . . . . . .  ...... . .: . .  . . . . . . .  . . . . . . .  . . .  . . .  ....... . .: . .  

. . . . . . .  . . . .  . . ...... . . . . . . .  . . . . . . .  . . . .  . . . . . . . .  ....... ....... 
,:. :: ..:...:.. . . . . . . .  .,. .,. . . . . . .  . . . . . . .  . . . . . . .  . . . . .  . . . . . .  . . . . . . .  . . . . . . .  . . . . .  . . . . . .  . . . . . . .  . . . . . . .  . . . .  . . 
. . . . . . .  ' . . ' . .  ....... . . . . .  . .: . _  . . . . . . .  

. . 

: . ' . .  
. . .  

. . 
.*.,.'. 

my 

,, 

This form is authorized by  Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5.000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to ss 144.99 and 162.06, Wis. Stats. 

- - - 

I hereby certify that knowledge. 

- 
- - - 
- 4  - - - - 
-6 - - - - 
- 8  - - - - 
- 10 - - - - 
-12 - - - - 
- 14 - - - - 
- 16 - - - - 
- 18 - - 
i - 
- 2 0  - - - - 
- 22 - - - - 

the 
Signature 

5.4 

6.0 

4.8 

10.2 

2.7 

3.8 

0.6 .Jnalytical 
sample at 
lr-12' 

, 



State of Wisconsin 
Depamnent of Natural Resources 

WELWDRILLHOLElBOREHOLE 
Form j300-5B Rev 

ABANDONMEKT 
. 4-97 

- 

- 114 of - 114 of Sec. - : T. N; R. - m Lif I 
(If Applicable) I Street or Route 

.4I1 abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 12 or 14 1, Wis. Admin. 
Code, whichever is applicable. 
I I1 GENERAL PJFORMATION 113 FACILrrY NAME Camn Mar~na 

Gov't Lot Grid Number I P.0.  BOX 19800 
Grid Location j City, State. Z ~ D  Code 

':IVDr~llhole/Borehole 59- 32b 

ft. N. s.. ft. E W. 1 Grem ?zv,VI 
Civil Town Name I Fac~iity Well N6 and/or Name (If Applicable) 1 W1 Unique Well NO. 

COunN 

I City of Shebovgan 56- ?Zb  
Street Address of Well I Reason For Abandonment 

Onglnal Well Owner (It' Known) 
:atlon 

-. Shebov,gan I Wisconsin Public  Service Corporation I Present Well Owner 

(3) Original Well/Ijrillhole/Borehole Consuuction Completed On 

(Date) 1 2 l ~  8 

797 ~~~~h v3 strprt 1 Test Boring 

[XI Monitoring Well 
d Water Well 

Drillhole 
Borehole 

City, Village 

Shebovoan 

Construction Report Available? 
El Yes NO 

Date of Abandonment 
1 ~ / 0 ~ 1 9 8  

Construction Type: 

Drilled Driven (Sandpoint) Dug 
Other (Specify) 

b'ELYDEULLH0LE:BOREHOLE INFORMATION 

Formation Type: 
Unconsolidated Formation Bedrock 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) 

Lower Drillhole Diameter (in.) N/A 

Was Well Annular Space ~ r o u t e d : ' ~ / ~  Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

(4) Depth to Water (Feet) 1 1  . . 

Pump 8; Piping Removed? Yes No [XJ Not Applicable 
Liner(s) Removed? Yes No [XJ Not Applicable 
Screen Removed? Yes No [XJ Not Applicable - - 
Casing Left in Place? Yes !D NO 

If No. Esplain -=inu u R~mnv~d 

Was Casing Cut Off Below Surface? Yes a No 
Did Sealing Material Rise to Surface? Yes No 
Did Matcrial Settle After 24 Hours? yes [XJ NO 

If Yes, Was Hole Retopped? yes NO 

( 5 )  Required Method of Placing Sealing Material 
'conductor Pipe - G ~ V &  C! Conductor Pipe - Pumped 
Dump Bailer C! Other (Explain) 

( 6 )  Sealing blaterials For monitoring \veils and - 

Neat Cement Grout rnonitorinz well boreholes onlv 
Sand-Ccment (Concrete) Grout 

C! concrete Bentonite Pellets , 
Clay-Sand Slurry Gmular Bentonite 
Bentonite-Sand Slurry 0 Bentonite-Cement Grout 

(X1 Chipped Bentonite 

From (Ft.) I To (TI.) 1 1 Mix Ratio or Mud Weight 

Bentonite Chips 3/8" 1 surface l z I I 

\", L " " Y , 1 \ . L 1 U  

(9) Name of Person or Firm Dung Seallng h o r k  I BOART LONGYEAR COMPANY 

SCHOFIELD. WI 54476 1 

(10) FOR DNR OR COUNTY USE ONLY - * 

Street or Route 

I0 l ALDERSON ST.. P.O. BOX 109 

Date Rece1ved5spccted - - 

Rev~ewerhpector 

LI~OW-up Necessary 

1 3 1 , ~ ~  1 
~ e l ~ ~ h o n r  Number 

71 5-359-7090 i I 

DamcUCounty 
.- 

Complying Work 
Noncomplying Work 

C~ty ,  State. Zip Code 



S t a t e  o f  Wisconsin Route To: SOIL BORING LOG INFORMATION 
Departfnent o f  Natural Resources C] solid Waste C] Haz. Waste Form 4400-122 Rev. 5-92 

C] Emergency Response C] Underground Tanks 
C] Wastewater C] Water Resources 
C] Superfund C] Other: Page I of 2 

Facmty/Prokct Name 
HPSC - Vacant City Property South of Campmarina 

Boring Drllled By (Firm name and name of crew chief) 
Boart Longyear 
Brian L oveland 

Llcense/Permlt/Monltorlng Numba 

DNR FecUlty Well No. 

Borlng Number 
- . . ~ .  2 

68-727 .I 

~ o t i n g  ~ o c a t l o n  - Feet N 
State Plane Feet E Long ' 

Local Grld Locatlon (If applbablel 
4577.8 feet N 5474.1 feet E 

0 s  17 n 

WI Unique Well No. 

Date DrUllng Started 
12/10/98 

Final Static Wata Level 
Feet MSL 

Common Well Name 

Date Drrmng Completed 
12/11/98 

Surface Elwatlon 
590.86 Feet MSL 

Clvll Town/Clty/ or Vlllage 
Sheboygan 

County 
Shebo ygan 

DrlWng Method 
4 1/4" HSA /ROTARY MUL 

Borehole Diameter 
8.25/6 inches 

DNR County Code 
60 

Sample - 
C 

.2- 

2 b > r g  

Soil Properties 

Q > - m 
LI - != 

c n E  Q 

16.4 

0.8 

3.4 

48.1 

143 

641 

", - 
C 

a 
o 

n c,- - 2 d <  f 

5 n + 

SP 

Firm . - -  

Natural Resource Technology 
, . 

, ., .-.- 

Each Major Unit 

- 
Q 

Q 
LL = 

knowledge. 

p:: 0:  
. '. 0 . ,'. 
0: .. ;o: 
. '. 0 . ;. 
0:: :o: 
... 0 .... 

This form is authorized b y  Chapters 144.147 and 182. 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 to ss 144.99 and 182.08, Wis. Stats. 

SoilIRock Description 
And Geologic Origin For 

1014 

246 

NS 

327 

356 

32.7 

0: ,. ;o: 
. .'. 0 .. .... 

- 0'-3.5' ELLCLAYEY SILT. black, some fine 
68727 3 1.1 - lo sand. few coarse sand, llttle wood and brlek 

(I) 3.4 debrls, few organics, soft-moist, some blue 
- stalnlng, no odor. 

3.5'-5' CIAYFY S A m  brown, flne to medium. 
few coarse sand. soft -slightly molst. no odor. 

5'-11.5' 31 TY CLAY, brown (7.5YR 5/41. some 
6 fine and medium sand seams, llttle coarse sand. 

few flne gravel, soft-moist. no odor. 

Wet at B'. 

12 11.5'-15.5' G- black (2.5Y 2.5/1), 
well graded. fine to coarse, some flne and 
coarse gravel, very loose-wet, tar. s t a g  

At 14'. little brown slity clay. 

L------------------,-------------J 

k, flne to medlum, llttle 
coarse sand, llttle silt, few clay, soft-wet. 
strong odor. v l r U  stahhg. 

At IS', black [Chart I for Gley 
2.5/N). predominantly fine sand, llttle 
medlum sand, trace coarse sand, few silt 
and silty clay. soft-wet, strong odor, vlruel 

Shelby 
Tube 16' 
- IS' 

SP 

68727 
(231 

. . . . 
:: . . .  . . 

I hereby certify that tho information on this form is true and correct to  the 

Signature 

24 

sp 

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

. . . . . . .  ' .: . .  . . . . . . .  . . . .  . . 
' .: . .  ....... . . . . . . .  . . . . .  . . . . . . .  . ... . .  ........ . . .  ..... ,. . . . . . .  . . . . . . .  . . . .  . . . .: . _  . . . . . . .  ....... . . . .  . . . .: . .  . . . . . . .  . . . . . . .  . . . .  . . ._ .  . . .  . . . . . . .  ....... . . . .  . . 

10.20 
22.24 

CI V / / /  
bS5tXjf my 

22 - - 
' 



2perty South of Campmarina 68-727 cont. Page 2 of 2 

Soil/Rock Description 
And Geologic Origin For 

Each Maior Unit 

molst. no odor. 

At 24'. few clayey fine sand seams. no 

At 28.2', 2" fine grained sandy clay lense. 
hard-st~ghtly moist, no odor. 



State of Wisconsin 
Department of Natural Resources 

WELLIDRILLHOLEISOREHOLE ABANDOh3fENT 
Form 3300-5B Rev. 4-97 

All abandonment work sl~all be performed in accordance with the provisions of Chapters NR 81 1, NR 812 or 141, Wis. Admin. 
Code, whichever is applicable. 
( 1  GENERAL INFORMATION l(21 FACILITY NAME Carnu Manna 

~ e l l / D r ~ l l h o l e / ~ o r e h o l e ~ ~  - T q  I Orlg~nal Well Owner (If Known) a 

Location I Sheboygan 
0 E 

Kkmsin bhlic Savice Corpaatim 
Present Well Owner 

- 114 of - 114 o f ~ e c .  - : T. - N: R. - W .- -- 
, .. 

Gov't Lot Grid Number 
Grid Location 

732 Birth Niter Stmset I Test Boring 
City, Village I Date of Abandonment 

[If A~piicable) I Street or Route 
P.0. h 1 9 m  

City, State. Zip Code 

ft. N. S.. ft. E. W. 
Civil Town Name 

city of ~ d x y & m  
Street Address of Well 

GrEl l  WI 
Facility well N o  andlor Name (If A p z i b l e )  WI Unique Well No. 

GB-'32- 
Reason For Abandonment 

U Borehole 

Shebovgan I 1 = ) I \  198 
WELL/DRILLHOLE/BOREHOLE INFORMATION 

Construction Type: 
[XI Drilled Driven (Sandpoint) Dug 

Other (Specify) 

Formation Type: 
[XI Unconsolidated Formation Bedrock 

(4) Depth to Water (Feet) f i  7 
Pump & Piping Removed? Yes No [XI Not Applicable 
Liner(s) Removed? Yes No [XI Not Applicable 

Screen Removed? Yes No [XI Not Applicable 
Casing Left in Place? W yes [if] NO 

If No. Explain ~ l ~ ~ R s r o v e d  

(3) Original WelVDrillhole/Borehole Construction Completed On 
. (Date) I Z ] I \ \ ~ %  

Was Casing Cut Off Below Surface? Yes @ No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes  [XI NO 

If Yes, Was Hole Retopped? yes  h o  

[XI Monitoring Well 
Water Well 

- Drillhole 

- 
(5) Required Method of Placing Sealing Material 

[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
Dump Bailer Other (Explain) 

Construction Report Available? 
[XI yes NO 

. . 

Total Well Depth (ft) Casing Diameter (in.) N/A ) (6)  Sealing Materials For monitoring wells and 
(From groundsurface) Casing Depth (ft.) 1 Neat Cement Grout monitoring well borehols only 

Lower Drillhole Diameter (in.) N/A 

Was Well Annular Space Grouted? N/A Yes No Unknown 
If Yes, To What Depth? Feet 

(8) Comments 

U Sand-Cement (Concrete) Grout 
Concrete i Bentonite Pellets 
Clay-Sand Sluny 

I 
Granular ~entonitk 

Bentonite-Sand Slurry 
I 

Bentonite-Cement Grout 
[XI Chipped Bentonite 

101 ALDERSON ST.. P.O. BOX 109 1 71 5-339-7090 
City, State. Zip Code 

To (Ft.) 

3 A O  

(7) 
Sealing Material Used 

Bentonite Chips 3/8" 7 Bags 

(9) Name of Person or Firm Doing Sealing Work 

BOART LONGYEAR COMPANY 

SCHOFIELD. WI 54476 
DNRICOUNT 

From (Ft.) 

Surface 

Mix Ratio or Mud Weight 

Street or Route Telephone Number 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 2 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

moist, no odor. 

soft, very moist. 

ades to C L K E U A N L  

(IOYR 4/21. flrm to hard. medlum plastlclty. 
moist, no odor, wlth fine seams of fine to 
coarse CLAYEY SAND and subround SILTY 

soft to firm. odor. 

tar h seems, strong odor. 

-- -- -- -- - 
(2.5Y 4/11. poorly graded, Interbedded tine to 

coarse, predominantly coarse, subangular to 
subround, compact, tar concentrated h mar= 
l e m a  wet, h e e h  strong odor. 

subround gravel, compact. wet, tar entle 



ter Street Feaslblllty Stuay 60-728 cont. page 2 of 2 

Sample 

D t 
5 u  z s 2 c r  

2 
c 

CJ 

r 
o 
E 

- 
C c a =  

4 

2 b r c g  
80 V) 

3 

Shelby 
Tube 26' 
- 28' 

Shelby 
Tube 30' 
- 32' 

/ - - 

I hard, sl~ghtly moist 

26 -- @ 18' few fine sand seams, no tar. 

@ 21' with coarse sand seams. tar In seams. 
soft, very molst to wet. strong odor. 

B' UAy,  brown [7.5YR 5/31, 5 to 10% sllt. 
sand and gravel, few very flne sllt seams. 

medlum plasticity, soft, very molst. 31gM odor. 

4' brown (IOYR 5/31, few sand and gravel I 
seams, flrm, very mokt. JlgM odor. 
-- -- -- -- - 
U reddish brown I5YR 4/31, 5 to 
trace flne gravel, medlum to hlgh 
y, hard to very hard.slightly molst, no 

varves of CLAY. fl AY WITH ST1 T. and ST1 T. 

38 
---------- 

End Of Bortng @ 32' 

- - - - - 42 - - - - 
- 44 - - - - - 46 - - - - - 48 - - - - - 50 - - - - - 52 - - - - - 54 - - - 
- 56 - - - - 
- 58 - - - - 
- 60 - - - - 
- 62 - - - - 

142 

ns 

4.1 

ns 

- 
g 
LL 

r = 
8 
0 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

11.3 - LL L I A Y  I H ~  a a r n m  tar 411,. 

o 
E 

& s  
/ / /  

E 

$ , - ,  5 a Iii 
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/ 

$ 5 ~  
cr 0 

.- ? 
2 5 

E z  
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E! 

% 

Soil 

w , ? ! E  
a r  - C  
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Properties 
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State of Wisconsin 
Department of Natural Resources 

WELLIDRILLHOLEIBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 81 I, NR 812 or 141, Wis. Admin. 
Code, whichever is applicable. 
f 1 GENERAL INFORMATION I f 1  I FACILITY NAME Camp Marina 

Well/Drillhole/Borehole 1 County I Ong~nal Well Owner (If Known) 

cation GB-728 I Sheboypan I IJisconsin Public Service Cornoration 
n ,- I Present Well Owner 

- 114 of - 114 of Sec. - : T. - N: R. - W 
(If Applicable) 1 Street or Route 

Citv of Sheboygan I GB-728 
Street ~ d d r e s s  of Well I Reason For Abandonment 

Gov't Lot Grid Number 
Grid Location 

f t . u N .  U S . .  f t . u E .  O W .  
Civil Town Name 

P.0. ROX 19800 
City, State, Zip Code 

G r U  a?., SFV .n 
Facilin Well N& &d/or Name (If Applicable) I W1 Unique Well No. 

737, North Water Street 
City, Village 

[XI Monitoring Well 
Water Well 

q Drillhole - 

Test ~ o r i n g  
Date of Abandonment 

S hebovgan 1 12/10/98 
~%LLIDRLLHOLEIBOREHOLE INFORMATION 

U Borehole 

(5) Original Well/DriIlhole/Borehole Construction Completed On 

. (Date) 121\0 I 1 qB 
Construction Report Available? 

[XI Yes NO 

(41 Depth to Water (Feet) * (a 
Pump & Piping Removed? q Yes No [XI Not Applicable 
Liner(s) Removed? q Yes No [XI Not Apolicable . . . - 
Screen Removed? Yes No [XI Not Applicable 

r - 
Casing Left in Place? L .  yes  a NO 

If No, Explain -&I~c~vR~ 

Construction Type: 

[XI Drilled q Driven (Sandpoint) q Dug 
q Other (Specify) 

Formation Type: 
[XI ~nconsolidated Formation q Bedrock 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) 

Lower Drillhole Diameter (in.) NIA 

Was Well Annular Space ~ r o u t e d ? ~ / ~  q Yes q No q U h o \ v n  
If Yes, To What Depth? Feet 

I Was Casino Cut Off Below Surface? q Yes a No - 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? q yes  [XI NO 

If Yes, Was Hole Retopped? q yes  q NO 

(51 Required Method of Placing Sealing Material 
(XI Conductor Pipe - Gravity Conductor Pipe -Pumped 
q Dump Bailer Other (Explain) 

(6 i Sealing Materials For monitoring wells and 
I ' q  eat Cement Grout 

- 
monitoring well boreholes only - 

q Sand-Cement (Concrete) Grout 
q Concrete I q Bentonite Pellets 
q Clay-Sand Slurry , q Granular BentonitC 
q Bentonite-Sand Slurry I Bentonite-Cement Grout 
[XI Chipped Bentonite 

I 

Sealing Material Used 1 From (FI.) I To (Ft.) / I Mix Ratio or Mud Weight 

Bentonite Chips 318" 

(8) Comments 

Surface 

(9) Name of Person or Firm Doing Sealing Work 

BOART LONGYEAR COMPANY 

32.0 

DNRICOUNTY 

(1 o)':~?y.y?5:~ ,$,:, 2Ak ..'FOR DNR-OR.:CO~.USE.~NLY:@~~~$$~~$~:~. : 

.. . ,:et or Route 

101 ALDERSON ST.. P.O. BOX 109 

7 Bags 

Da@Received/Inspected. , . , .  . . . - ctedj-%+~~~T<~~i~jS - , , 
, ,.v;eLL-; $<<+,, ..,. ,$. ZJ'*:2iy$2:2.>;.-. :,:,-.. 

.,. ,,,,y-,) <!$: ?., ;?!;;,:?;;~~~j:$%:;,g33;gf;;$.?3~;~~; . .. .. 

Rev~ewer+q)ec t~~ .  :~;'.:,:g::;;~;:$;~>;$::,:~ . 
...,. , . . 

..s,u.:,c:, .,., -...., !A,:-..- . - - . : ; . . : - . " . : . .  . 
, . _  - A,%.: . ;.. . .  . --. .. ... ..,cr..: ; . . :..:<?. -,,: ::. .. . I*. .:: 

~o!o,w-up .. . I-.; --d.;c; Necessary. -..?-. si43:..:;;;:;;.;".<i.<~;rr . u. <.,: !;: 1;. .:,-<;,. :'-," 
.<+ . +%::+.., , ,  , . ,>.++. , ,,,:.; .* . T,,.. . ,. ,+b,5" .. ,,,,..F;.<-,:..~&+ . -,-:. ,. .sb... ~,. x.vGw<:, . , . . . ."> -d.;%F.. *\:;"7L\:::i:. 

~ekpl ione  Number 

7 15-359-7090 

D i s t r i c t / C o u n m "  .+: - . - , , , , ! , : 2 : ~ z ; ? . . ~ ~ $ ~ ~ ~ $ . + ~ ; ;  ' %- ' 9.. 1 
,;::gy :;,::?::(:-$;{;i$;&$;$js :; 

_,. .I . , 
; ,.com~l~ng-~o&X?~,$~:j: O-., :,,: ., ;:<. .,., ~ : !  :,?:? 

Noncomplying w o k L  
. .'.. . . .a;. 7.::: , ,$. 2: .j->~ '>,+$,$;<.y,:'.: ; L+~:.+VW;,;, 2s::: . - ., . : . 
%+,:;.. . : *A, . :;::,Ei2.;y$ r.r: .>(; . ;?'yj.{!;f -: : '.:)-:.:. .%+' ; -. . <? 

City, State, Zip Code 

SCHOFIELD. WI 54476 



S t a t e  of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department o f  Natura l  ~ e s o u r c e s  Solid waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 2 

FacOlty/Prolect Name 
WPSC - Vacant City Property South o f  Campmarina 

Borlng DrlUed By (Firm name and name of crew chief) 
Boart L ongyear . . 

Randy Radtke 

Llcense/Permlt/Monttoctn~ Number 

DNR FaclUty WeU No. 

Borlng Number ,-*\ 

68-729 

Borlng Locatlon Feet N 
State Plane Feet E Long ' 

Local Grid Locatlon (If egpllcable) 
4779.2 feet [XJ N 5287.6 feet [XJ E 

0 s  On 

W I  Unique Well No. 

Date DrllUng Stated 
12/14/98 

Flnel Statlc Water Level 
Feet  MSL 

Common WeU Name 

Date DrUllng Completed 
12/15/98 

Surface Uevatlon 
586.13 Feet MSL 

CIvll T own/CIty/ or W la~e  
Sheboygan 

County 
Sheboygan 

DrUUng Method 
4 1/4" HSA-ROTARY MUD 

Borehole Dlameter 
8.25 / 6 inches 

DNR County Code 
60 

Sample - 
C 

G.0 

g z g  k g  
" 'g-  5 . ~  g a V) - 5 g g  z a  o o  :=. g _ ~  - a  Zz 8 5  
z , 3 8  E o 6 2  r25 E o G  10 -r-r c o 

Grassy surface w/ associated top soil to 2' 

2'-5' ULL SAND. brown and black. flne to 

Tar at 4' 80s. 

fine and medium, some coarse sand, little silt. 

6', 6 lense of ST1 TY SAND fine grained. 

7', some organics. 

8'. little terrestrial gastropod shells. 

At lo', 1' layer of SILTY very dark 
gray [Chart I for Gley 3/NI, soft-moist. 
rllaht odor, no tar. 

0 - 

ln - 
C 

a 
0 

E 

- 
a  
a  
LL 

G 
5 

= 
LL 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

ln 

-= - 
a  

.E 

Soil Properties 
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2s a -  
0)s: 
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Jperty South of Campmarlna 68-728 cont. Page 2 of 2 

Soil Properties 

Soil/Rock Descr~ption 0 > - 
>. u, 

And Geolog~c O r ~ g ~ n  For - c 
Each Maror U n ~ t  

22'-26' SILTY CLAY, gray~sh brown (IOYR 5/21, - - -  

few fine sand, trace med~um sand, very NS Tube 24' 

stiff-moist. no odor. - 26' 
--------------------------------A 

26'-34' M dusky red and graytsh brown Augered 

(2.5YR 412 and IOYR 512). trace coarse sand 81.5 to 26' 

and fine gravel, very st~ff-sl~ghtly molst, no 86s. 

Sample - 
C 

- 
a;s u, 

" - 0 
C LL 

1; 
G8720 

(251 

68720 
i271 

68720 
(201 

68728 
(311 

68728 
(331 

1 

s a  

24 

24 

24 

24 

24 

% 

E 

pushed: 

a 
- 
- 
26 

10.13 
15.16 

12.15 
15.7 

7.7 
12.15 

~t 27.8'. tar h day tractue, slight odor. 16.3 

At 28.5'. grades t o  Q,&, gray~sh brown, 

- 
- - 

- - - - 
32 - - - 

few silt, trace coarse sand and fine gravel, 
very stlff-slightly mo~st, no odor. 70.6 

- Wet from 30'-31.5. 

At 32', grades to  U.AX. dusky red and 16.3 

3 4 
gralsh brown. few l~ght gray clayey slit 

- - - - - 36 - - - - 
- 38 - - - - 
- 40 - - - - 
- 42 - - - - - 44 - - - - 
- 46 - - - - 
-4 48 - - - - - 50 - - - - 
- 52 - - - - 
- 54 - - - - 
- 56 - - - - 
- 58 - - - - 
- 60 - - - - 
- 62 - - - - 

seams. very stiff-si~ghtly molst, no odor. I 
Fnd of mrha at 34' R r i  



State of Wisconsin 
Department of Natural Resources 

WELLlDRILLHOLElBOREHOLE ABANDONMLYT 
Form 3300-5B Rev. 4-97 

- 

- II4of - 114ofSec. - :T. N:R. - a W 
(If Applicable) I Street or Route 

A11 abandonment work shall be performed in accordance with the provisions of Chapters NR 81 1, NR 812 or 141, Wis. Admin. 
Code, whichever is applicable. 

- Gov't Lot Grid Number I P.0. BOX 19800 
Grid Locarion I City, State, Zip Code 

(2) FACILITY NAME Camp Marina 
Original Well Owner (If Known) .,-- 

,, '$ ~ 
Present Well Owner 

( 1 ) GENERAL INTORMATION 

City of Sheboygan I GB-729 
Street Address of Well I Reason For Abandonment 

Well/Drillhole/Borehole 
Location GB-729 

ft. 0 x. s.. ft. E. W. 
Civil T o w  Name 

County 

Sheboypan 

Green Fiay,_lJI 
Facility Well No. andlor Name (If Applicable) I WI Unique Well No. 

E 

732 North Water Street 
City, Vill%e 

(8) Comments 

Test Boring 
Date of Abandonment 

Shebovzan 1 12/15/98 

(9) Name of Person or Firm Do~nn Seal~nn Work 1 I(l0)" "I :$$, FOR D M  OR COIJNTY USE OM& %*:-:s.F-3. I 

WELL/DRILLHOLE/BOREHOLE INFORMATION 

(3) Original Well DrillholelBorehole Construction Completed On 
(Date) 12 1 90 

[XI Monitoring Well 
Water Well 
Drillhole 

(4) Depth to Water (Feet) 
Pump &Piping Removed? Yes [7 No (XI Not A p p l i d l e  
Liner(s) Removed? Yes [7 No (XI Not Applicable 
Screen Removed? [7 Yes [7 No [XI Not Applicable 

-7 

~ a s i n i  Left in Place? ' yes NO 

~ ~ ~ l , , ,  D r i l l  caging Removed 

Was Casing Cut Off Below Surface? [7 Yes No 
Did Sealing Material Rise to Surface? [XI Yes [7 No 
Did Material Settle After 24 Hours? yes (XI NO 

If Yes, Was Hole Retopped? yes NO 
.- 

(5) Required Method of Placing Sealing Material 4 

[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
Dump Bailer other ( ~ x p ~ a i n )  

(6) Sealing Materials For monitoring wells and 
Neat Cement Grout monitoring well boreholes only 
Sand-Cement (Concrete) Grout 
concrete i [7 Bentonite Pellets 
Clay-Sand Slurry Granular Bentonite 
Bentonite-Sand Slurry I Bentonite-Cement Grout 

[XI Chipped Bentonite I 

BOART LONGYEAR COMPANY 

Construction Report Available? 
[XI yes NO 

- --. - --- 

Street or Route 

Boreholc 

Construction Type: 

[XI Drilled Driven (Sandpoint) [7 Dug 
Other (Specify) 

Formation T p e :  

[XI Unconsolidated Formation [7 Bedrock 

Total Well D q t h  (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) 

Lower Drillhole Diameter (in.) N/A 

Was Well Annular Space Grouted? ~ / ~ [ 7  Yes [7 NO Unknown 
If Yes, To \!'hat Depth? Feet 

(7) 
Sealing Material Used 

Bentonite Chips 318" 

From (Ft.) 

Surface 

Date Receiv,e,d/lnspected . 
m .  

-- - 5 ,  

> I  ' 2 

Reviewcrhpector 2 r . - . vt . .. , :  Telephone Number 

1 7 15-359-7090 10 1 ALDERSON ST.. P.O. BOX 109 
City, State. Zip Code 

SCHOFIELD. WI 54476 

To (Ft.) 

34.0 6.5 Bags 

District/County :$ ~ 2 7  '%- 
, > : -- -\ 2:* 

' *  . B 
Complying Wok - F'- 

n ~nncnmn1vi"e Work 

Mix Ratio or Mud Weight 

, , . ,  ,.. "*.. ,". .' . , 

Foflqw-up'Necess~@:+&;i:; ,gf:;c$;;g,.,+;;; 
:,,;~~;;::::gr:.PP:. :.>.:.<. 

..;=.;-."<*~...,..:,' ' , .:..,! ;.,$'. 
I; <.? .,....-.- .; : ;>*$$."4;i,~;j;&*::x~;;;;iii~$Er' ; .::;'y;* ."x "< . : '- 

u - r-4--- - - -  

' ': :I,:. . . : .  . . =  .'' 
, .,, .. , : ; .:) q:'., ..:':':" :; ;:,-..<_?I 
.< .; , ." . :.:~,;.,t ::,: .: . , --... . 
&>;.:. -;: - : , ..'.isi.. :.-" ....C*7::ii- >;; 
, -.; . ..... -: ",?<'. . - . . . . 



State of Wisconsin Route To: 
Department o f  Natural Resources Solid Waste Haz. Waste 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: 

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

Paae I of 2 

This form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5.000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to SS 144.99 and 162.06, Wis. Stats. 

FacNty/Proiect Name 
: - Vacant City Property South of Campmarina 

Borlng Drilled By (Firm name and name of crew chief) 
Boart Longyear 
Randy Radtke 

Borlng Location Feet N Local Grid Locatlon [if egpllceblel 
State Plane Feet E 4663.2 feet N 523L3 feet E 

0 s  On 

U~nse/Permlt/Monltorlng Number 

DNR FacUty Well No. 

Borlng Number 
68-730 

W I  Unlque WeU No. 

Date DrUhg Started 
12/14/98 

F W  Statlc Water Level 
Feet MSL 

Common Well Name 

Date Drmbrg Completed 
12/14/98 

Surface Ocvatlon 
588.66 Feet MSL 

DrNlng Method 
4 114" (ID) HSA /ROTAR 

Borehole Olameter 
8.25 / 6 inches 



~per ty  South of Campmarlna 68-730 cont. Page 2 of 2 

a t  

5~ 

60730 
I251 

68730 
I271 

Gyli: 
68730 

I311 

v, - 
c 
a 
fJ 

4 
m 

7'12 
10.22 

5.10 
10.10 

ppushed: 

10.11 
13.10 

Sample 
C 

a;= 
s 

2 t > = F  
0 0  

6:: 
Z ~ A O :  

24 

24 

20 

24 

b 

Soil Properties - 
al 
al SoilIRock Description al > 
LL .- 

And Geologlc Origin For -5 
'-7 

Each Major Unit 
d 

5 
% 
o 

- 7 10'-25' ST1 TY CLAY. dark graylsh brown (IOYR 
/ / /  

- - 4/21, few medium sand, trace coarse sand and ,- Augered 
8.1 - 

flne gravel, stlff-mo~st to slightly molst.no 
to 24' 

- 26 
- 

odor. bgs 

- - 
- - SHELBY TUBE SAMPLE COLLECTED FROM I 8.1 - - 22'-24' BGS. 

28 - - At 24.8', 2 lense clayey sllt, llght gray I 
IIOYR 7/21. NS - 

- - 25'-32' W dark grayish brown and dusky 
red (IOYR 4/2 and 2.5YR 4/41, few silt. trace 8.1 - 

- 32 - coarse sand, hard-slightly moist, no odor. - - - At 26', some clayey sllt seams, light gray. - - - 34 
- 

At 26.8', 6 lense of 
- coarse gralned sand, fine gravel, llttle clay, - loose-wet. - - 
- 36 

- 
At 27.2', grades to W dark grayish 

- brown IIOYR 4/21, few sllt, trace coarse - sand and flne gravel, very stlff-sllghtly - - 
- 38 - - - - 
- 40 - - - - 
- 42 - - - - 
- 44 - - - - 
- 46 - - - - 
- 48 - - - - 
- 50 - - - - 
- 52 - - - - - 54 - - - - 
- 56 - - - - 
- 58 - - - - 
- 60 - - - - 
- 62 - - - - 

molst, no odor. 

Fnd of B a r b  at 32' BI~S 

? 

f 

i 

. . -J' 



State of Wisconsin 
Department of Natural Resources 

WELLlDRILLHOLElBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

All abandonment work shall be performed in accordance wit11 the provisions of Chapters NR 81 1, NR 812 or 141, Wis. Admin. 
Code, whichever is applicable. . . 
(1'1 GENERAL INFORMATION l(2) FACILITY NAME Camn Marlna 

WeIIIDrillholeBorehole 1 County I Orlglnal Well Owner (If Known) 

cation GB-730 I Sheboygan 

O E  
g 

Present Well Owner 

114 of - 114 of Sec. - ; T. - N: R. - U W 

ft. N. s.. ft. E. W. I .Green, Bay, FJI 
Civil Town Name I Facility Well No. andlor Name (If Applicable) I W1 Unique Well No. 

. - -  

Gov't Lot Grid Number 

City of Sheboygan I GB-730 
Street Address of Well I Reason For Abandonment 

(If Applicable) I Street or Route 

1 9800 

732 North Water Street I Test Boring 
City, Village I Date of Abandonment 

Grid Location I City, State, Zip Code 

Borehole 

Shebovcran 1 12/14/98 
WELLIDRILLHOLEBOREHOLE INFORMATION 

Construction Type: 

Drilled Driven (Sandpoint) Dug 

Other (Specify) 

Formation Type: 

Unconsolidated Formation Bedrock 

N/A Total We11 Depth (ft) N/A Casing Diameter (in.) - 
(From groundsurface) Casing Depth (ft.) - 

(4) Depth to Water (Feet) 
Pump & Piping Removed? Yes No [XI Not Applicable 
Liner(s) Removed? Yes No [XI Not Applicable 
Screen Removed? Yes No [XI Not Applicable 
Caslng Left in Place? I yes  NO 

I ~ N O ,  Explain D r i l l  Casing Removed 

(3) Original Well/DrillholeBorehole Construction Completed On 

. (Date) 12l\rl?8 

Lower Drillhole Diameter (in.) N/A 

[XI Monitoring Well 
Water Well 

Drillhole - 

Was Well Annular Space Grouted? N / n  Yes No Unknown 
If Yes, To What Depth? Feet 

Construction Report Available? 
[XI yes NO 

(7) 
Sealing Material Used 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes  [XI NO 

If Yes, Was Hole Retopped? yes  NO 

'5) Required Method of Placing Sealing Material 
Conductor Pipe - Gravity Conductor Pipe - Pumped 
Dump Bailer Other (Explain) 

'6)  Sealing Materials For monitoring wells and 
Neat Cement  rout 

- 
monitorine well boreholes only - 

Sand-Cement (Concrete) Grout 
Concrete Bentonite Pellets 
Clay-Sand Slurry , Granular  ent ton id 
Bentonite-Sand Slurry , Bentonite-Cement Grout 

i [XI Chipped Bentonite 

I I I 
From (Ft.) I To (Ft.) I 1 Mix Ratio or Mud Weight 

Bentonite Chips 3/811 

(8) Comments 

Surface 

(9) Name of Person or Firm Doing Sealing Work 

BOART LONGYEAR COMPANY 

32.0 

DNRICOUNN 

(1 0) . :? <';:?, FOR DNR OR COUNTY USE o ~ Y $ $ ; ~ @ ~ ~ ~ ~ ~ ; ~ $  

S i g n a t u r s m -  

%eet or Route 

101 ALDERSON ST.. P.O. BOX 109 

6.5 Bags 

Date , , , Received/laspected: , *. z:?-T3; ,,:f,-y.g2,,+$g p~;:.::, *,~<,, , jir:;.,&i.:. ., 
; ,...>>;::~.ch.7::.A'~':~ 8, .R6;,>" ~ < ,< ,  , ">,, .:, 
. .. v , , ,,. . .. \. T A ; ~ . . ; ~ ~  ,-.,,w, -2: ;; ?:;..:,:&. . .. ' 

~ ~ ~ i ~ ~ ~ ~ / l n s ~ - ~ ~ ~ ~ ~  ,.. .. .;v..F*r-::,,: ,+,t..x~2js~~$~::~:-II. -e i~ ' .W& .;;p;. . *"'Ci ., . :'+>?.,.,, . 
. . , a  < ,  , *, *,<?: >"x-;.3 ;<:: '?,,:, , ' , . I . .  : >:,.:.~ 

. : . ..o,Jf<;-!4~r-,:e:i2Fj . ..- .- . ... . ., :.$, .r. s,:,;:- ..,-.g:G ~g~~.~.:~,~:;~,:~;;;::;:..: ., . . . , .::, 
' F ~ ~ ~ ~ ~ - ~ ~ , ~ ~ ~ ~ ~ ~ ~ , ~ ~ ~ ; ~ ~ ~ ~ ~ ~  1, >::;-$,,,- 

, !. w ,.,. -.- 
,,, ',&n.*i:*:>,;.<,;j,~$;~;?;,~~;~:,:5.ri . ,.;<<;7Ag,;:,;,: 
. ..,.. :.,?.%: . .... .. .k;i.e,:;.> ., ;s;:>t.. .,";,;:,,!,..:;: .. 

Telephone Number 

71 5-359-7090 

!?$@~*$!!?2$+$3p*eiij:: ,.* > ,.-.:r .y$~> '&.,> ,-3* <>:4%:>*>T:,". 
A-5 . , .. .A:.. :,,, y,.r &&,,> x 2 ,-:., 7:,x#:c&:;;%.4a+i:&.*.:' cvw~;$7&.~3+ ,-,, " ~ w  

• ,,: . ~ ~ r r i p l ~ ~ , ~ ~ ~ ~ ~ . ' ~ . " : ? ~ ~  ; + # .  1. -'"' "' ,. ,?; <yfi, ,.,,%., ic%;r. w:<xY'?i  ': ~ o h c o ~ p l y m ~  Work.:. 
.-. '<. -. -, . .-.-. ~~-~.:,$-.+ .. . ... ,vhg.,j;, ;.,,-.:t=?.~~, 

'<+;:<,:::;:;%#;;2$:& -:$,+.:<-;%;: - - .  . . ,... .- ., :;p?$%y:.2-iT,<.~: City, State. Zip Code 

SCHOFIELD. WI 54476 



State of Wisconsin Route To: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Hastewater Water Resources 
Superfund Other: Page 1 of f 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

mlxed wlth organics, trace clnderr, red brlck 
tragmntr. CLAY WITH SILT, and SILTY 
SAND. compact. moist. no odor. . ' 

-- -- -- -- - 

grading to CLdlL greenlsh gray I5GY 5/11. 
trace organics. trace silt and very flne sand. 1 

-- -- -- -- - 
15Y 5/21. poorly graded, very fine to medlum . 

sand. predominantly flne, tlne laminations 
throughout wlth varying amounts of sllt and 
clay, soft, wet. no odor. 

trace to no clay 

-- -- -- -- - 
' MAY dark reddish gray . 

4/21. trace to 5% the subangular to 
und gravel. rnedlum plasticlty, very hard. 
ly moist, no odor. 

-- -- -- -- - 
d Of Boring @ 18' 



State of Wisconsin 
Department of Natural Resources 

WELLlDRILLHOLElBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

- 

- 1/4of - 1/4ofSec. - :T.  N:R. - 1s. I 
(If Applicable) I Street or Route 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 12 or 141, Wis. Admin. 
Code, whichever is applicable. 
( I  I GENERAL NORMATION I(?) FACILITY NAME Camn Manna 

Gov't Lot Grid Number I P.0. BOX 19800 
Grid Location I City, State, Zip Code 

'"elVDrillhole/Borel~ole 

ft. N. s.. ft. E. a.. 1 Green Bay,TJI 
Civil Town Name I Facility Well No. andlor Name (If Applicable) I W1 Unique Well No. 

County 

City of Sheboygan I SB-731 
Street Address of Well 1 Reason For Abandonment 

Onglnai Well Owner (If Known) 

ation SB-73 1 

732 North Water Street 
City, Village 

[XI Monitoring Well 
I3 Water Well 

Drillhole - 

Sheboypan I Wisconsin Public Service Corporation 

Test Boring 
Date of Abandonment 

S hebovean 1 12110198 
WELL/DRILLHOLE/BOREHOLE INFORMATION 

Construction Report Available? 

[XI Yes NO 

( Present Well Owner 

(3) Onginal WelVDrillholelBorehole Construction Completed On 

.(Date) 1-z!10/98 
. , . . 

Screen Removed? Yes C] No [XI Not Applicable 
Casing Left in Place? I ' [es rn NO 

If No, Explain nri11 ra-~d 

(4) Depth to Water (Feet) 5 
Pump & Piping Removed? Yes No (XI Not Applicable 
Lineds) Removed? Yes C] No [XI Not A ~ ~ l i c a b l e  

U Borehole 

Construction Type: 
[XI Drilled C] Driven (Sandpoint) Dug 

Other (Specify) 

Lower Drillhole Diameter (in.) N/A 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? (XI Yes C] No 
Did Material Settle After 24 Hours? yes  [XI NO 

If Yes, Was Hole Retopped? yes  NO 

Formation Type: 

[XI Unconsolidated Formation C] Bedrock 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) 

Was Well Annular Space Grouted? N/A Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

(5) Required Method of Placing Sealing Material 
[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 

Dump Bailer • Other (Explain) 

( 6 )  Sealing Materials For monitoring wells and 
C] Neat Cement Grout - n~onitoring well boreholes only 
U Sand-Cement (Concrete) Grout 

concrete , Bentonite Pellets 
C] Clay-Sand Slurry : Granular Bentoniti 

C] Bentonite-Sand Slurry : Bentonite-Cement Grout 
[XI Chipped Bentonite 

Bentonite Chips 3/8" I surface 

Mix Ratio or Mud Weight From (Ft.) 

(8) Comments 

To (Ft.) 

18.0 

(9) Name of Person or Flrm Do~ng Seallng Work 

3 Bags 

(lo). :.?;: ,.- FORDNR OR COUNTY USE ONLY - :>g& 'E" 
Date Receivedllnspected BOART LONGYEAR COMPANY 

SCHOFIELD. WI 54476 

* a .  J . . & -  . . 
. rC - I' 

Reviewerhspe~tor~ - .-. 
. . 

Follow-up Necessary,, , 
A -y-2 k zs tb , . - 

- A *  -.&-.&$;;C::S~~,; *is --.A . . '-, P .  ?: . 

Street or Route 

10 1 ALDERSON ST.. P.O. BOX 109 

Dntrict/Countyyy-,g <. zZ % 2,2+&ph- . n. *+%- 

. c-. . <' , . *"$::;L - '* * 

complying W o k  - 
~ o n c o r n ~ l ~ i n g  Work 

. , v>~-,. - - 
;:+ 7 ?< - , " k2- , ,.? * - , , -  , .: 

Telephone Number 

71 5-359-7090 
C~ty, State, Zip Code 



S t a t e  o f  Wisconsin Route To: S O I L  BORING LOG INFORMATION 
Department o f  Natura l  Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

Faclllty/Prolect Name 
WPSC - Campmarina, Feasibility Study 

Boring Drllled By [Firm name and name of crew chief) 
Boart Longyear 
Brian L oveland 

Ucense/Permlt/MonltwhrQ Number 

DNR FacIty WeU No. 

Borhrg Humber 
SB-732 

ii : 

Borlng Location Feet N 
State Plane Feet E Long ' 

Locd 6rld Location (if eppllcable) 
4879.1 feet N 5338.0 feet E 

U s  On 

W I  Unique Well No. 

Date DrBlng Strrted 
12/10/98 

Finel Statlc Water Level 
Feet MSL 

Common Well Name 

M e  DrOltng Completed 
12/10/98 

M a c e  Elevation 
59LI Feet MSL 

Clvll Town/Clty/ or Wlage 
Sheboygan 

County 
Sheboygan 

DrBlng Method 
3 1/4" HSA 

Borehole Diameter 
6.25 inches 

DNR County Code 
60 

Soil Properties 

%! - 
V) - 

Sample - 
C = 

S 
0 
x 
n 
m 5 

a 
$ % = g  

0 0  

z r n . d a  

SB732 
(1) NS 

- 
8 
.G 
f 

& 
0 

1 Ns 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

- 
- 

2 
coarse sand and fine gravel, little clay. 
stlff-dry, no odor. 

4 

6 5.5'-8' SANDY CLAY. brownish gray. little fine 
sand and silt. few coarse sand and fine gravel. 
very stiff-slightly moist. 9IaM odor. 

8 

7.3 

18.0 

61.7 

17.6 

112 

144 

25.2 

12.3 

12.7 

8 ' - I O ' S 3  brown, well graded, fine 
to coarse, some fine gravel, little silt. 
firm-slightly moist, no odor. 

Earth Drilled to 2' BGS: 4" concrete surface 
with associated sand and gravel base 

1'-5.5' =SILTY SAND, light brown. little 

t 

analytical 
sample at 
12'-14' 

Signature / F /a<- 

NA 

SP 

Firm - 
Natural Resource Technology I 

. ., '. ,. 

p .. p: 
. '. 0 . '. 
5:; :d: . '. 0 . '. 

10 
. . . . . 

10'-20' SILTY CLAY, light gray and brown, few 
fine and medium sand seams. few coarse sand 
and fine gravel, very stiff-wet to moist. 9lght 
odor. 

At 12', grades to SILTY CI A Y .  brown. little 
14 7 fine sand. little coarse sand. trace flne 

1 gravel, stiff-wet, no odor. 

At 14', few fine and medlum grained sand 
16 seams. odor. 

No odor at 16'. 

18 

This form is authorized b y  Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, Pursuant to ss 144.00 and 162.06. Wis. Stats. 

SB732 
1101 

I hereby cert i fy that the information on this form is true and correct to the best of my knowledge. 

l2 4.4 
5.6 

- 
y 

1 
2 0  - - - - 

- 2 2  - - - - 

At 10.5' BGS. grades to S L I L U U  - 
reddish brown, few medium and coarse 
sand. trace fine gravel, very stiff-molst, no 
odor. 

* 



State of Wisconsin 
Department of Natural Resources 

WELLlDRILLHOLElBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

A11 abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 12 or 14 1, Wis. Admin. 
Code, whichever is applicable. 
( I  I GENERAL INFORMATION 1(2) FACILITY NAME  cam^ Marina 

Well/DrillholeAorehole 1 County 1 Original Well Owner (If Known) 

- 114of - 114ofSec. - :T. - N:R. - W 
(If Applicable) I Street or Route 

' ?cation SB-732 1 Sheboypan 

[7 E 

FJisconsin Public Service Corporation. 
Present Well Owner 

Gov't Lot Grid Number 

City of Sheboygan 1 5B-732 
Street Address of Well I Reason For Abandonment 

P.0. BOX 19800 

ft. O N .  U S . ,  f t . 0 ~ .  O W .  - 
Civil Town Name 

Grid Location I City, State, Zip Code 

~ r ~ e n  W I  
Facility Well%&d/or Name (If Applicable) I WI Unique Well No. 

732 North Water S t ree t  
City, Village 

[XI Monitoring Well 
Water Well 

q Drillhole 

Test Boring 
Date of Abandonment 

Shebovean 1 12/10/98 
WELLlDRILLHOLEBOREHOLE INFORMATION 

Construction Report Available? 
[ X I y e s  @ N O  

(3) Original WelllDrillholeAorehole Construction Completed On 
.@ate) IZ/IO 198 

q Borehole 
I 

(4) Depth to Water (Feet) 

Linerls) Removed? 
Pump &Piping Removed? q Yes q No [XI Not Applicable 

q yes q NO [XI ~ o t  A ~ ~ l i c a b l e  

Construction Type: 

[XI Drilled q Driven (Sandpoint) q Dug 
q Other (Specify) 

. , 
Screen Removed? 

. . 
q Yes q No [XI Not Applicable - - - 

Casing Left in Place? L i  Yes NO 

If No, Explain D r i l l  Caslng Removed 

Was Casing Cut Off Below Surface? q Yes a No 
Did Sealing Material Rise to Surface? [XI Yes q No 

Did Material Settle After 24 Hours? q yes  [XI NO 

If Yes, Was Hole Retopped? q yes q NO 

(5) Reouired Method of Placing Sealine Material 
Formation Type: 

[XI Unconsolidated Formation q Bedrock 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) - 

Lower Drillhole Diameter (in.) hT/A 

Was Well Annular Space Grouted? N/A q Yes 0 No q U~lknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

Bentonite Chips 318" 

. , - - 
[XI Conductor Pipe - Gravity q Conductor Pipe - Pumped 
q Dump Bailer Other (Explain) 

(6) Sealing Materials For monitoring wells and 
q Neat Cement Grout monitoring well boreholes only 
q Sand-Cement (Concrete) Grout 
q Concrete , q Bentonite Pellets 
q Clay-Sand Slurry ' q Granular Bentonit€ 

Bentonite-Sand Slurry ' q Bentonite-Cement Grout 
[XI Chipped Bentonite 

I 

(8) Comments 

Surface 

Mix Ratio or Mud Weight From (Ft.) 

(9) Name of Person or F ~ r m  Dolng Sealing Work 

BOART LONGYEAR COMPANY 

To (Ft.) 

20.0 

SCHOFIELD. WI 54476 
DNRICOUNTY 

( I  0) ,' - - FOR DNR OR COUNTY USE ONLY : <: "\a - -  ' 

:tor Route 

101 ALDERSON ST.. P.O. BOX 109 

6 Bags 

Da!e ~'t%-+.;: Rece~vedllnspected .m"..-. , ,. ' ,*,, .. - 
- &";: .-g: ..%< 

- .  . 
- .+, ' ..z% 

% " Reviewer+spector ' * -  .*< ' - A  -, 
"7*hP.2&2% ' - . -  - '2 ,. u, 

$+. . 
Follow-up + <  VL.. Necessary Y.-~ : :? *:, - .E; A 2 

L ,$> &27s. v s  '%+ 7- - 
- - .t "-AL>' -.w P; .t2 ., " . - 

Telephone Number 

7 15-359-7090 

D i s ~ c ~ ~ y ~  ,A.;$ :?:, . ,::: 
.A , .. , .' -i"i ~ & , k <- .T,r < -,- t , - - 

C o r n p l y i n g W o ~ $ ~ ~  
~odco&l<*i work  -. 

- . -" . * ys*f % 5 - ' ' - 8 -  " *+- ,- --\ *- ::. b:i."3 Fc 
: , * "*:+%' -.*:-* t< **;. *.,:- - Clty, State. ZIP Code 



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

S t a t e  o f  Wisconsin Route To: 
Department of Natura l  Resources solid Waste Haz. Waste 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 2 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

coarse. llttle flne and coarse gravel, little 
brlcks, few silt, trace clay, stiff- moist, strong 

No odor or visual stains at 4.5' BGS. 

llttle medlum and coarse sand. little tlbne 

At 13', 1' of S I  light brown. 
stiff-wet to moist, strong odor. tar. 

sandy clay, llttle medium and coarse sand. 
stltt-wet to sllghtly molst. slight odor. tar to 18' 



smpmarlna, Feasibility Study 58-733 cont. Page 2 of 2 



State of Wisconsin 
D e p m e n t  of Natural Resources 

WELLlDRILLHOLElBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

- - 

- 114 of - 114 ofsec. - : T. - N: R. - w 
(If Applicable) 1 Street or Route 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 12 or 14 1, Wis. Admin. 
Code. whichever is applicable. 
f 1) GENERAL INFORMATION 112) FACILITY NAME Camo Manna 

Gov't Lot Grid Number 1 P.0. BOX 19800 
Grid Location I City, State, Zip Code 

Well/Drillhole/Borehole 
Location SB-733 

City of Sheboygan I SB-733 
Street Address of Well I Reason For Abandonment 

County 

Shebovgan 

- ft. N. S., ft. E. W. 
Civil Town Name 

0r1glna.l Well Owner (If Known) -. , 
Wisconsin Public Service Corporation I 

E 

Green Bay ,\TI 
Facility Well No. andlor Name (If Applicable) I WI Unique Well No. 

Shebov~an 1 12/09/98 
WELUDRILLHOLEIBOREHOLE INFORMATION 

Present Well Owner 

732 North Water Street 
City, Village 

Test Boring 
Date of Abandonment 

U Borehole 

Consrmction Type: 

[XI Drilled - Driven (Sandpoint) Dug 

(4) Depth to Water (Feet) & 
Pump &Piping Removed? Yes No [XI Not Applicable 
Liner@) Removed? Yes No [XI Not Applicable 

Screen Removed? Yes No [XI Not Applicable 
Casing Left in Place? i-, yes @ NO 

I ~ N ~ ,  Explain Drill Casing Removed 

(3) Origmal WelliDrillhole/Borehole Construction Completed On 

(Date) 12 109 [ ~ i  

U Other (Specify) 

'[XI Monitoring Well 
Water Well 

Drillhole - 

Formation Type: 

[XI Unconsolidated Formation Bedrock 

Construction Repon Available? 
[XI yes NO 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) - 

Lower Drillhole Diameter (in.) N/ A 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes [XI NO 

If Yes, Was Hole Retopped? yes NO -, 
~,-  

(5) Required Method of Placing Sealing Material 
[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 

Dump Bailer Other (Explain) 

(6) Sealing Materials For monitoring wells and 
Neat Cement Grout monitoring well boreholes only 
Sand-Cement (Concrete) Grout 
Concrete Bentonite Pellets 

Was Well Annular Space Grouted? N/A Yes No Unknown 

( 1 )  
Sealing Material Used I From (Ft.) I To (Ft.) I I Mix Ratio or Mud Weight 

Clay-Sand Slurry Granular Bentonit3 
Bentonite-Sand Slurry Bentonite-Cement Grout 

If Yes, To What Depth? Feet [XI Chipped Bentonite 

I 
(8) Comments 

,-. I I I I 

Bentonite Chips 
318" 

(9) Name of Person or Firm Doing Sealing Work I 

Surface 

BOART LONGYEAR COMPANY 

26.0 

Street or Route 

101 ALDERSON ST.. P.O. BOX 109 

6 Bags I 

Telephone Number 

71 5-359-7090 
City. State. Zip Code 

SCHOFIELD. WI 54476 



S t a t e  of  Wisconsin Route TO: SOIL BORING LOG INFORMATION 
Department o f  Natural Resources solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

Boring Number 
58-734 

F.+Ulty/Prolect Name 
% - Campmarina, Feasibility Study 

Llcense/Permlt/Monltorhg Number 

io;inQ DrlUed By (Firm name and name of crew chief) 
Boart Longyear 
Brian L oveland 

Date Drllllng Started 
12/9/98 

Flnal Statlc Water Level 
Feet MSL 

DNR Facility Well NO. 

Boring Location Feet N 
State Plane Feet E Long ' 

Local Grld Locatlon (If agpllcable) 
4779.1 feet (XI N 5395.7 feet E 

0 s  O N  

Date Drllllng Completed 
12/9/98 

Surface Elevation 
591.37 Feet MSL 

W I  Unlque Well No. 

Drilling Method 
3 1/4" HSA 

Borehole Diameter 
6.25 inches 

Common Well Name 

Clvll Town/Clty/ or VUlage 
Sheboygan 

County 
Sheboygan 

DNR County Code 
60 

Sample - 
C 

- 
a =  3 8 Soil/Rock Description 

LL 
And Geologic Origin For 

Each Major Unit 

- Earth Orllled to 2' BGS: 12" fine and coarse 
SB734 5 NS 

(1) 
NS 1 gravel surface 

coarse, some fine and coarse gravel, ome brlck. 
firm-dry, no odor. 

4 

6 

8 

8'-12' S L T Y  CLAY light brown, few medium and 
10 coarse sand, very stiff-moist, sllght odor. 

12 
12'-14' !j&Q, brown. well graded, flne to 
coarse, some fine gravel, little sllt, few clay, 

14 
very loose-wet, rllght odor. 

~t 13', 4"-8" lense talned black w/ tar. 

Soil Properties 

o > - 
1. m - c o 

FILL 

7.4 

7.1 

2.7 

I 
I I 

14'-20' a T Y  CI Ax grayish brown, trace fine 
gravel, stlff-molst. rllght odor. 

A t  16'. few laminations of sllt. stlff to 
18 medlum stlff-slightly moist, sllght odor. 

58734 4.3 - 
(18) 4.5 

.'.. . . ., 
:e. 
• • ., .' . . . . .. .' . . . ; . .' 0 .  . . ., .'.. . . ., .' . . 

. .  

Firm 
Natural Resource Technology 

1nL form is authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5.000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, pursuant to SS 144.99 and 162.06, Wis. Stats. 

2 0  - - - - 
- 22 - - - - 

NA 

28.8 

81.2 

55.8 

54.2 

Fnd of R W  at 70' RE% 

CL 

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

23.8 

27.0 sw 

< 
analytical 
semple at 
12'44' 

.' . . 
* ' .  

0 '  0 .  



State of Wisconsin 
Department of Natural Resources 

WELLlDRlLLHOLElBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 81 1, NR 812 or 141, Wis. Admin. 
Code, whichever is applicable. - - 
( I I GENERAL INFORMATION l(2I FACILlTY NAME Camo Manna 

WelVDrillhole/Borehole 1 County 1 Or~glnal Well Owner (If Known) -9 
Location SB-734 I Sheboycan in h ~ h l  i c S P ~ V  I 

n c 
U I; 

- 1140f - 114ofSec. - :T.  - N: R. - W 
(If Applicable) 

City of Sheboygan I SB-734 
Street Address of Well I Reason For Abandonment 

street orkoute 

Gov't Lot Grid Number 
Grid Location 

- ft. N. s., ft. E. W. 
Civil Town Name 

P n. Rnu 198017 
City,-State, Zip Code 

Green Bay, IJI 
Facility Well No. andfor Name (If Applicable) I Wl Unique Well No. 

Sl~ebovgan 1 12/09/98 
WELLJDRILLHOLEISOREHOLE INFORMATION 

732 North Water Street 
City, Village 

(3) Original WelVDrillhole/Borehole Construction Completed On 

.@ate) 1~109 198 

Test Boring 
Date of Abandonment 

[XI Monitoring Well 
Water Well 
Drillhole 
Borehole 

Construction Report Available? 
[XI Yes NO 

Construction Type: 

[XI Drilled Driven (Sandpoint) Dug 
Other (Specify) 

Formation Type: 
[XI Unconsolidated Formation Bedrock 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (A,) 

Lower Drillhole Diameter (in.) N/  A 

Was Well Annular Space Grouted? N/AO Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

4) Depth to Water (Feet) 
Pump & Piping Removed? Yes No [XI Not Applicable 
Liner(s) Removed? Yes No [XI Not Applicable 
Screen Removed? Yes No [XI Not A ~ ~ l i c a b l e  

r .  
. . 

Casing Left in Place? c.. yes l3 NO 

If No, Explain D r i  1 1 Casino R~rnov~d 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material R i se  to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes [XI NO 

If Yes, Was Hole Retopped? yes NO - 
. l i  ,- 

5) Required Method of Placing Sealing Material . ' 
j 

. - 

[XI Conductor P i ~ e  - Gmvitv Conductor Pioe - Pum~ed 
Dump Bailer Other (Explain) 

- 

6) Sealing Materials For monitoring wells and - 

Neat Cement Grout monitoring well boreholes onlv - 
Sand-Cement (Concrete) Grout 
concrete Bentonite Pellets 
Clay-Sand Slurry I Granular Bentonit6 
Bentonite-Sand Slurry : Bentonite-Cement Grout 

[XI Chipped Bentonite 

I I I 
From (Ft.) 1 To (Ft.) I I Mix Ratio or Mud Weight 

(8) Comments 

Bentonite Chips 3/8" 

(9) Name of Person or Firm Doing Sealing Work 

Surface 

- , I " .  V "  , - 
Street or Route 1 ~elephone Number 

BOART LONGYEAR COMPANY 

10 1 ALDERSON ST.. P.O. BOX 109 1 7 15-359-7090 
City, State, Zip Code 

20.0 

Sipatur-m= 

SCHOFIELD. WI 54476 I 

6 Bags 

rz$M s7 



State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources , 

Superfund Other: Page I of 1 

This form is authorized by Chapters 144.147 and 162. His. 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 to ss 144.99 and 162.06, Wis. Stats. 

I EaclOtylPro lect Name 
iC - Campmarina, Feasibility Study 

Borlng DriUed By (Firm name and name of crew chief) 
aoart ~ongyear 
Brian L oveland 

I 

Llcense/Pemit/Uonltorlng Numb# 

DNR Facility Well No. 

Borlng Number 
SB-735 

Boring Location Feet N 
State Plane Feet E Long ' I Lat 

Civil TownICltyl or VUlage 
Sheboygan 

County 
Sheboygan 

Local Grld Locatlon (if appflcable) 
4712.2 feet [X1 N 5401.6 feet E 

0 s  On 

W I  Unlque Well No. 

DNR County Code 
60 

Date Drllling Started 
12/10/08 

Flnal Statlc Water Level 
Feet MSL 

Common We0 Name 

Date Drlllfng Completed 
12/10/08 

Surface Elevation 
500.40 Feet MSL 

Drllllng Method 
3 I/#" HSA 

Borehole Diameter 
6.25 inches 



State of Wisconsin 
Department of Natural Resources 

WELLlDRlLLHOLElBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 81 1, NR 812 or 141, Wis. Admin. 
Code, whichever is ap~licable. . . 
( I  I GENERAL INFORMATION 112) FACILITY NAME Camp Mar~na 

WelL/Dr~llholelBorehole 1 County 1 Orlglnal Well Owner (If Known) ,my 

- 114of - 114ofSec. - ;T.  - N:R. - W 
(If Applicable) I Street or Route 

Locat~on SB-735 I Sheboypan 
D E 

:I Wisconsin Public Service Corporation : - ; 

Prp- :- Well Owner 

. .. 
Gov't Lot Grid Number 

Grid Locat~on 
P.0. BOX 19800 

City, State, Zip Code 

ft. N. S., ft. E. W. 
Civil Town Name 

City of Sheboygan 
Street Address of Well 

Shebovczan 1 12/10/98 
WELL/DRIL,LHOLE/BOREHOLE INFORMATION 

732 North Water Street 
City, Village 

(3) Original Well/Drillhole/Borehole Construction Completed On 

; (Date) 12(\01q8 

Green &Y, WT 

Test Boring 
Date of Abandonment 

[XI Monitoring Well 
Water Well 
Drillhole 

Facility Well No. andlor Name (If Applicable) 

SB-735 

Construction Report Available? 
[XI Yes NO 

WI Unique Well No. 

Borehole 
I 

Reason For Abandonment 

Construction Type: 
[XI Drilled Driven (Sandpoint) Dug 

Other (SpeciQ) 

Formation Type: 
[XI Unconsolidated Formation Bedrock 

Total Well Depth (A) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) - 

l(4) Depth to Water (Feet) 
Pump & Piping Removed? Yes No [XI Not Auulicable 

I Screen Removed? 

z z 

0. Yes No [XI Not Applicable 
n yes NO [XI ~ o t  Applicable . . - 

1 Casing Left in Place? L Yes [XI NO 

I ~ N O ,  Explain Drill Casing Removed 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Matenal Settle After 24 Hours? yes [XI NO 

If Yes, Was Hole Retopped? yes NO 
- 

(5) Required Method of Placing Sealing Material / 

[XI Conductor Pipe - Grav~ty Conductor Pipe - Pumped 
Dump Bailer Other (Explain) 

(6)  Sealing Materials For monitoring wells and 1 ' ~ L a t  Cement  rout 
- 

monitoring well boreholes only 

Bentonite Chips 2 I Q ~ I  I Surface 1 20.0 1 4 Bags I 

Lower Drillhole Diameter (in.) N/A 

Was Well Annular Space Grouted? N/A Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

(8) Comments 

(9) Name of Person or Firm Doing Sealing Work 

U Sand-Cement (Concrete) Grout 
Concrete : Bentonite Pellets 
Clay-Sand Slurry - , Granular Bentonit6 
Bentonite-Sand Slurry , Bentonite-Cement Grout 

[XI Chipped Bentonite 

10 1 ALDERSON ST.. P.O. BOX 109 1 7 1 5-359-7090 
City. State, Zip Code 

SCHOFIELD. WI 54476 
DNRICOUNT 

Mix Ratio or Mud Weight From (Ft.) To (Ft.) 



I DNR Facility Yell No. IYI Unlque h l l  No. 1 Common Yell Name F M  Statlc Yater Level Surface Elevation Borehole Dlemeter I Feet MSL 1 588.45 Feet MSL 8.25 inches I 

S ta te  of Wisconsin Route To: SOIL  BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

C] Emergency Response Underground Tanks 
C] Wastewater Water Resources 

Superfund Other: Page 1 of 1 

Borlng Locatlon 
State Plane 

F~TN 
Feet E Long ' I Lat 

Borlng Numkr 
SB-736 

Fqlllty/Probct Name 
S - Campmarina, Feasibility Study 

I Locel Grld Locatlon (If ap~bable) 

Ucense/Permlt/Monltorlng Number 

I 4919.2 feet N 5200:~ feet E 
0 s  O H  

Borlng DrlUed By (Firm name and name of crew chief) 
Boart L ongyear Environmental Drilling 
Brian Lo velan d 

I I 

This form is Authorized by Chapters 144.147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, 
or both for each violation. Each day of continued violation is a separate offense, Pursuant to ss 144.99 and 162.08, Wis. Stats. 

Date DrlUlng Started 
12/08/98 

Date DrUUng Completed 
12/08/98 

DrUUng Method 
4-1/4" (ID) HSA 



State of Wisconsin 
Department of Natural Resources 

WELLIDRILLHOLEIBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 12 or 14 1, Wis. Admin. 
Code, whichever is applicable. - .  
(1 ) GENERAL INFORMATION 1(2) FACILITY NAME  cam^ Manna 

WelVDr~llholelBorehole 1 County I Ong~nal Well Owner (If Known) ' 3 
Location SB-736 Sheboygan 

E 
1 1 4 o f 1 1 4 o f s e c . ; ~ .  N : R . ~ W  
(If Applicable) 

Shebovpan 1 12/08/98 
WELL/DRILLHOLE/BOREHOLE NORMATION 

Wisconsin Public Service Corporation ,$ 
Present Well Owner 

Street or Route 

Gov't Lot Grid Number 
Grid Location 

ft. N. s.. ft. E. W. 
Civil Town Name 

City of Sheboygan 
Street Address of Well 

732 North Water Street 
City, Village 

P.0. BOX 19800 
City, State, Zip Code 

Green Bay, 
Facility w~~T'No. andlor Name (If Applicable) WI Unique Well No. 

SB-736 
Reason For Abandonment 

Test Boring 
Date of Abandonment 

U Borehole 

Construction Type: 
[XI Drilled Driven (Sandpoint) Dug 

Other (Specify) 

(4) Depth to Water (Feet) 
Pump & Piping Removed? Yes No (XI Not Applicable 
Liner(s) Removed? Yes No (XI Not Applicable 
Screen Removed? Yes No (XI Not Applicable 
Casing Left in Place? r- 

L d  Yes Q NO 

If No, Explain 2-ved u 

(3) Original WelVDrillholelBorehole Construction Completed On 
.@ate) I Z J O B ~ ? ~  

Formation Type: 
[XJ Unconsolidated Formation Bedrock 

[XI Monitoring Well 
Water Well 
Drillhole - 

Total Well Depth (ft) N/A Casing Diameter (in.) N1A 
(From groundsurface) Casing Depth (ft.) 

Construction Report Available? 
(XI yes NO 

Lower Drillhole Diameter (in.) N/A 

Was Well Annular Space Grouted? N/A Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [XI Yes No 
Did Material Settle After 24 Hours? yes  [XJ NO 

If Yes, Was Hole Retopped? q yes  NO 'i 

(5) Required Method of Placing Sealing Matenal j- 
[XI Conductor P ~ p e  - Gravity Conductor Pipe - Pumped 

Dump Bailer Other (Expla~n) 

(6) Sealing Materials For monitoring wells and 
Neat Cement Grout monitoring we11 boreholes only 
Sand-Cement (Concrete) Grout 
concrete , Bentonite Pellets 
Clay-Sand Sluny ' Granular~entonitk 
Bentonite-Sand Slurry - I Bentonite-Cement Grout 

Bentonite Chips 318" 1 Surface 1 10.0 1 3Bags I 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Firm Doing Sealing Work I 

Mix Ratio or Mud Weight From (Ft.) 

BOART LONGYEAR COMPANY 

Telephone Number 

To (Ft.) 

10 1 ALDERSON ST.. P.O. BOX 109 1 7 15-359-7090 
City, State, Zip Code 

SCHOFIELD. WI 54476 



DNR County Code Civil Town/City/ or Wlage 1 Sheboygan 

State of  Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of  Natural Resources Solid Waste Hat. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page 1 of 1 

, , I 

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

Borlng Number 
SB-737 

l =F~ ty /~ ro iec t  Name 
;C - Campmarina. Feasibility Study 

License/PermiVMonltorlng Number 

Borhg Drined By (Firm name and name of crew chief) 
Boart Longyear Environmental Drilling 
Brian Lo veland 

Date Drlnlng Started 
12/08/98 

Find Statlc Water Level 
Feet MSL 

DNR FacMty Well No; 

Borhg Locetlon Feet N 
State Plane ~ e e t  E Long ' I Lat 

Locd Grld Location Of appllceble) 
4980.3 feet (XI N 5155.2 feet E 

0 s  N 

Date DrWng Completed 
12/08/98 

Surface Elevation 
587.44 Feet MSL 

W I  Unlque Well No. 

DrMng Method 
4-1/4" (ID) HSA 

Borehole Dlameter 
8.25 inches 

Common Well Name 



State of Wisconsin 
Deparunent of Natural Resources 

WELLlDRLLLHOLElBOREHOLE ABANDONMENT 
Form 3300-jB Rev. 4-97 

U L 

- 114 of - It4 ofSec. - : T N: R. - 0 W 
(If Applicable) 

I 
I Street or Route 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 81 1, NR 8 12 or 141, Wis. Admin. 
Code. whichever is applicable. 

I I )  GENERAL INFORMATION I f 3  FACILITY NAME Carno Mmna ; -- 
WelVDr~lll~ole/Borel~ole .38 -33 3 County 
Locat~on I Shebovean 

Onglnal Well Owner (If Kno\vn) 
i 

Wisconsin Public Service Corporation 

Gov't Lot Grid Number 

n I Present Well Owner 

P.O. Box 19800 

fi. N. q s.. ft. 0 E. [7 W. 
Grid Location 1 City, State, Zip Code 

Green Bay,T;JI 

City of Sheboygan 
Sweet Address of Well 

Civil Town Name I Facility Well No. mdlor Name (If Applicable) 1 WI Uniaue Well No. 
55- T-3?-- 

Reason For Abandonmenx 

732 North Water Street 
City, Village 

Shebovgan 

(8) Conunents 

Test Boring 
Date of Abandonment 

rzloa(98 

Bentonite Chips 318" Surface 

bELL/DRILLHOLE/BOREHOLE INFORMATION 

(j) ,Original WelVDrillhole/Borehole Construction Completed On 

'(Date) \2\0%198 I 

3 1 

(9) Name of Person or Firm Doing Sealing Work 

BOART LONGYEAR COMPANY 
Signilture ( 'Person Dvrog Wor - IDI'X:""I:j,-qj 

f Monitoring Well 
Water Well 
Drillhole 

(4) Depth to Water (Feet) 7 3 
Pump & Piping Removed? Yes No [XI Not App1ic;lble 
Liner(s) Removed? Yes No [XI Not Applicable 
Screen Removed? Yes No [XI Not Applicable 

:es Q NO Casing Left in Place? 
If No, Explain Tjyi 1 7  r>qimo u R~~~~~~ 

Was Casing Cut Off Below Suriacc? Yes No 
Did Sealing Material Rise to Surface? [XI Yes [7 No 
Did Material Senle After 21 Hours? yes [XI NO 

If Yes, Was Hole Re!opped? yes NO 

. ,, - 
( 5 )  Required Method of Placing Sealing Material 

[XI Conductor Pipe - Gravity Conductor Pipe - Pumped 
@ Dump Bailer Other (Explain) 

( 6 )  Sealing Materials For monitoring wells and 
q Neat Cement Gnwt monitoring well boreholes only 

Sand-Cement (Concrete) Grout 

q concrete Bentonite Pellets 
q Clay-Sand Slurry Granular Bentonite 

Bentonite-Sand Slurry Bentonite-Cement Grout 
[XI Chipped Bentonite 

DNRlCOUNN 

(1 0) : FORDNR OR COW USE ONLY ,:;;;:;;::: . :;:/- 

Street or Route 

10 l ALDERSON ST.. P.O. BOX 109 

Construction Report Available? 
[XI yes NO 

From (Ft.) I TO (FL) I 

Date Receivedllnspected . . . . .  -. 

. .? 
. . . .  

Rrviewer/Inspector . , :; 

Follow-up Ncctssixy . , . 
, -. - ., . . . ..... 

.... . . . . .  . . 

Teleplronr Number 

7 15-359-7090 

Borehole 

Construction Type: 

[XI Drilled q Driven (Sandpoint) Dug 
Other (Specify) 

Formation Type: 

Unconsolidated Formation q Bedrock 

Total Well Depth (ft) N/A Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (fl.) 

Lower Drillhole Diameter (in.) N/  A 

Was Well Annular Space Grouted? N / A ~  Yes No Unknow 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used Mix Ratio or Mud Weight 

Dismct/Countyi:~;::~;: . . . . . . . . . . . . . . . . .  :. :. ..: :-, . : .: .,, 
. .  .. ....:......... , . . ", 

........ .,,. .:-. 
... ,. : ... .T- . . . .  !i ..%" . . : 

.-+ 
Complying Work 

. ' ~oncorn@lying W o k  
. . . . . . . . :  . . . .  . .. . . . .  . 

. . .::i'_, 

. . . . .  . . .  . *: . 
. . * .  

.. / r , ,  

. . .  
: 

1 . . . .. -- .- . '  : . City, State, Zip Code 

SCHOFIELD. WI 54476 



State  of  Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department o f  Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund 0 Other: Paae 1 of 1 

F~zMty/Prolect Name 
: - Campmarina, Feasibility Study 

Borlng DrlUed By (Firm name and name of crew chief) 
Boart Longyear Environmental Drilling 
Brian Loveland 

DNR FacWty Well NO. W I  Unlque Well No. I Common Well Name 

Borlng Locatlon Feet N 
State Plane Feet E 

Borehole Dlawter 
Feet MSL 587.49 Feet MSL 8.25 inches 

Local Grld Locatlon (If applicable) 

Long ' 4990.9 feet H N  5148.7 f ee tHE  
0 s  On 

Ucense/Permlt/Monltortng Number 

I 

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

Borlng Number 
SB-738 

Date DrlUhg Started 
12/08/98 

Date DrlMnQ Completed 
12/08/98 

DrUUng Method 
4-f/4" (ID) HSA 



State of Wisconsin 
Department of N a t u d  Resources 

WELLIDRILLHOLEIBOREHOLE ABANDONMENT 
Form 3300-5B Rev. 4-97 

A I1 abandonment work shall be performed in accordance with the provisions of Chapters NR 8 1 1, NR 8 12 or 14 1, Wis. Admin. 
Code. whichever is applicable. . . 
I I ) GENERAL INFORMATION l(21 FACILITY NAME Camn Manna ;-+ 

WelVDrillhole/Borehole 56- 73s l C ' J u n ~  I Or~glnd Well Owner (If Known) [ 1 

~ ~ 

Gov't Lot Grid Number 1 P.0. Box19800 
Grid Location ( City, State, Zip Code 

1 W W  -1 Locat~on I Shebokaan 

E 
- I14 of - 114 of Src. - : T. N: R. - O W  

Present Well Owner 

ft. N. s.. ft. O E .  W. I GreenBay,TJI 

(If Applicable) I Strect or Route 

(8) Comments 

(9) Name of Person or Firm Dolng Seallng Work FOR DNR OR C O W  USE ONLY ',z ': ‘- 

WI Unique Well No. Civil Town Name 
City of Sheboygan 

BOART LONGYEAR COMPANY 

. 
_ - -  . - 

Facility Well No. and/or Name (If Applicable) 

5 9 - 7 3 8  

D~smct/County , - _ .  _ _ , + 

* -  I. . . 
Complying Work 
Noncomplying Work 

.-1 .' 
2 .. ? 

Street Address of Well Reason For Abandonment 

732 North Water Street 1 Test Boring 
Date of Abandonment 

I Z ~ O S  ( 9 8  

(4) Depth to Water (Feet) -7 3 ' 
Pump &Piping Removed? q Yes q No (XI Not Applicable 
Liner(s) Removed? q Yes No H Not Applicable 
Screen Removed? q Yes No (XI Not Applicable 
Casing Left in Place? I ' ares rn NO 

If No, Explain nrill c>qino -a 
U 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? (XI Yes q No 
Did Material Settle After 24 Hours? yes  H NO 

If Yes, Was Hole Retopped? q yes  q NO 5 
1 .- 

(5 )  Required Method of Placing Sealing Material 
@ Conductor Pipe - Gravity Conductor Pipe - Pumped 

Dump Bailer Other (Explain) 

(6) Sealing Materials For monitoring wells and 
0 Neat Cement Grout monitoring well boreholes only 
q Sand-Cement (Concrete) Grout 

concrete Bentonite Pellets t 

Clay-Sand Slurry Granular Bentonite 
Bentonite-Sand Sluny Bentonite-Cement Grout 

[XI Chipped Bentonite 

City, Village 

S hebov~an 
WELL/DRILLHOLE!BOREHOLE I N F O W O N  

(5) Original WelUDrillhole/Borehole Construction Completed On 

@ate) 1 ~ 1 0 %  198 

(XI $Monitoring Well 
Water Well 
Drillhole 

Construction Report Available? 
El yes NO 

Sealing Material Used 1 From (FL) I TO (Ft.) 1 
Bentonite Chips 318" 

Borehole 

Construction Type: 

[XI Drilled Driven (Sandpoint) q Dug 
Other (Specify) 

Formation Type: 

[XI Unconsolidated Formation Bedrock 

Total Well Depth (ft) NIA Casing Diameter (in.) N/A 
(From groundsurface) Casing Depth (ft.) 

Lower Drillhole Diameter (in.) N/  A 

Was Well Annular Space Grouted? N / A ~  Yes No q Unknobvn 
If Yes, To What Depth? Feet 

(7) 
Mix Ratio or Mud Weight 



State 
Depal 

of Wisconsin 
-tment o f  Natural 

Route To: 
Resources OSolidWaste Haz. Waste 

q Emergency Response Underground Tanks 
q Wastewater Water Resources 
q Superfund Other: 

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

Page 1 of 1 

I Facllty/Prolcct Name 
% - Campmarina, Feasibility Study 

Boring Locatlon 
State Plane 

Feet N 

Feet E Long ' I Lat 

U~nse/Permlt/Monltoring Number 

Boring Drilled By (Firm name and name of crew chief) 
Boart Longyear 
Brian L oveland 

Local Grid Locatlon (If appllcablel 
4970.9 feet IXI N 5161.2 feet IXI E 

0 s  On 

Boring Numkr 
SB-739 

Date Drllllng Started 
12/9/98 

Find Static Water Level 
Feet MSL 

ONR Faclllty Well No; W I  Unique Well No. I Common Well Name 

lnis'form is authorized by Chapters 144.147 and 162, His. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5,000 for each violation. Fined not l e s ~  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. 

Date Drllllng Completed 
12/9/98 

Surface Elevation 
587.71 Feet MSL 

I 

Drtlling Method 
4 1/4" HSA 

Borehole Ulameter 
8.25 inches 

Clvll Town/Clty/ or Valage 
Sheboygan 

County 
Sheboygan 

DNR County Code 
60 



State of Wisconsin 
Depamnent of Natural Resources 

WELLID WLHOLEIBOREHOLE ABANDONMENT 
Form 2300-5B Rev. 4-97 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 81 1, NR 812 or 14 1, Wis. Admin. 
Code. whichever is applicable. 
( I ) GENERAL INFORMATION I f ? )  FACILITY XAME Camo Manna 

Onglnal Well Owner [,If own) <A?\-- 1 , .. 1 ,; 

Location I Shebov.gan I  isc cons in Phlic Service Corporation ' - - -  I Present Well O m e r  o~ 
- 114 of - I14 of Sec. - : T. N: R. - U W I 
(If Applicable) I Streer or Route . . -  I P.O. Box 19800 Gov't Lot Grid Number 
Grid Location I City, State, Zip Code 

fi. N. @ s.. ft. E. W. I Green Bay,T;I: 

732 North Water Street I Test Borine 

(From poundsurface) 

W1 Unique Well No. Civil Town Name 
City of Sheboygan 

City, Village ' 

I 

Borehole 

Construction Type: 

Drilled Driven (Sandpoint) Dug 
q Other (Specify) 

Formation Type: 

Unconsolidated Formation Bedrock 

Toral Well Depth (ft) N/-4 Casing Diameter (in.) N/A 
Casing Depth (ft.) - 1 Neat Cement Gmut monitoring well boreholes only 

Sand-Ccment I Concrete) Grout 

Facility Well No. mdlo: Nape (If Applicable) 

58- 337 

Date of Abandonment 

- 

Was Casing Cut OEE3elow Surface? Yes @ No 
Did Sealing Material Rise to Surface? H Yes No 

Did Material Senle .After 24 Hours? q yes El NO 

If Yes, Was Hole Retopped? q yes  NO \) 

: , : I  ,- 

( 5 )  Required Method of Placing Sealing Material 
Conductor Pip= - Gnviy  Conductor Pipe - Pumped 
Dump Bailer Other (Explain) 

( 6 )  Sealing Materials For monitoring wells and 

Street Address of Well 

Bentonite Chips 3 / 8 ~  1 surface (8 1 
I 

Xeason For Abandonmcnr 

Shebovean 1 2 / 0 9 / q 8  
WELL/DRILLHOLE/BOREHOLE INFORMATION 

Lower Drillhole Diameter (in.) a. 
Was Well Annular Space Grouted? N/AO Yes No Unknown 

If Yes, To What Depth? Feet 

(7) 
Sraling Material Used 

(4) Depth to Water (Feet) 
Pump & Piping Removed? q Yes No [XI Not Applicable 
Liner(s) Removed? Yes No [XI Not Applicable 
Screen Removed? Yes No Not Applicable 
Casing Left in Place? L ' lfes rn NO 

nri71 C a s i n o  b T r P d  If No, Explain - 

(3) Original WelVDrillhole/Borehole Consuuction Completed On 

(bate) 1 ~ l ~ q 1 4 8  1 

q concrete , Bentonite Pellers 
Clay-Sand S1un-y : Granular Bentonite 
Bentonite-Sand Slurry I Bentonite-Cement Grout 

[XI Chipped Bentonite 
I 

(8)  Comments 

$onitoring Well 
q Water Well 

Drillhole 

From (Ft.) 1 To ( F u  1 

(9) N m e  of Person or F~rm Dolng Srallng H ork 

Street or Route ITelepho~~e Number 

101 ALDERSON ST.. P.O. BOX 109 1 7 15-359-7090 
City, State, ZIP Code 

SCHOFIELD. WI 54476 

Construction Repon Available? 

[XI yes O N O  

Mix Ratio or Mud Weight 

l . l  .,. .. Follow-up Net- - - -, ,.;- . . .  . .  . ,  : * > . > > :  
% ,  

(10) - FOR D M I  OR COUNTY USE ONLY , 

DNRICOUNTY 

Date Recened/lnspected - - 
. .- . . 

Reviewer/Inspeaor . 

Dlsmct/County .. 
. -  I \ 

~ o r n ~ l y i n g  
Noncomplying Work 



APPENDIX B 

MONITORING WELL BORING LOGS, 
CONSTRUCTION DETAILS, INFORMATION AND 

DEVELOPMENT FORMS 





State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: Page-'-.~f 1 

Soil/Rock Description 
And Geologic Origin For 

Each Maior Unit 

moist. trace to 5% very fine sand. very hard 

no sand, hard, moist 

moist to very moist 



State of Wisconsin 
Department of Natural ResourcesRoute To: WatershedlWastewarer Waste Management i%IONITORING WELL CONSTRUCTION 

RemediationRedevelopment [X1 Other Form 4400-1 13A Rev. 6-97 

- - -r '2 - 
Boundary ft. I d q Downgradient n 0 Not Known Boart Loneyear 

A. Protective oioe. too elevation . fi. MSL / and lock? IXI Yes No 

- 

- 
Facility ID 

Type of Well 

Well Code 1 llmw 
Distance Well Is From WasteISource 

, ,  . 
b o b l p T  fi. MSL --*H p72' ~ ~ ~ ~ ~ ~ ~ ~ : ~ e ~ ~ p e :  B. Well casing, top elevation - 

Well Name Facility/Project.Name 

9.0 in. 

Local Grid Location of Well 

Lat. 2 " Long. O I" or 

ft. N. ft. E. SICIN St. Plane 
s e c t L L o c a t l o n  

q E 
1 1 4  o f  114 of Sec. - T. - N, R. 0 W 

Location of Well Relative to WasteiSource 
u Uoeradient s Sidegradient 

C. Land surface elevation b ~ b . q S  fi. MSL b. Length: 1.0 fi. 
c. Material: Steel El 0 4 

D. Surface seal, bottom bo5-qS fi. MSL or 2 ft. -79 Other q 3:.1: 
12. USC classification of soil near screen: d. Additional protection? q Yes IXI No 

G P O  GMO G C O  GWO S W O  SP 17 If yes, describe: 
S M O  S C O  M L O  MHO C L O  C H O  Bentonite 3 0 
Bedrock0 3. Surface seal: Concrete IXI 0 1 

13. Si'eve analysis attached? q Yes q NO Other q Ly 
14. D ~ j l i n g  method used: Rotary q 5 0 4. Material between well casing and protective pipe: 

Hollow Stem Auger El 4 1 sad 
Bentonite 7 3 0 

;;"> 

Other q -- Other I% 
5. Annular space seal: a.--Bentonite IXI 3 3 

15. Drilling fluid used: Water 0 9- Air 0 1 b. L b d g a l  mud weight. Bentonite-sand slurry q 3 5 
Drilling Mud q 0 3 None a 9  9 c. L b s l g a l  mud weight. . . Bentonite slurry q 3 1 

d. % B e n t o n i t e  . . . Bentonite-cement grout q 5 0 
' Qrilling additives used? q Yes El No e. ~ t )  volume added for any of the above 

f. How installed: ' Tremie q 0 1 
Describe N/A Tremie pumped q 0 2 

17. Source of water (attach analysis): Gravity IXI 0 8 
N/A 6. Bentonite seal: a. Bentonite granules IXI 3 3 

b. 114 in. q 3i8 in. q 112 in. Bentonite pellets q 3.3, 
C. Other q "'2 E. Bentonite seal, top ft. MSL or ft. 

7. Fine sand material: Manufacturer, product name and mesh sin 
.- .; 

#7 Badger . . 
F. Fine sand, top b 3 .  45 ft. MSL or 3.0 ft. a. .. ".! -- 

b. Volume added fi3 

G. Filter pack, top Loz-Ys fi. MSL or 4.0 fi. 8. Filter pack material: Manufacturer, product name and mesh si: 
#30 American Material '7z.q 

a. -- 
H. Screen joint. top 60 I a q5 ft. MSL or 5.0 ft. b. Volume added ft' 

9. Well casing: Flush threaded PVC schedule 40 El 2 3 

I. Well bottom 5 -qfi ft. MSL or 20.0 ft. Flush threaded PVC schedule SO q 2 
Other ':A 

PVC 
: :* 

I. Filter pack, bottom 59s- YSft. MSL or 21.0 ft. 10. Screen material: -- 
a. Screen Type: Factory cut I I 

K. Borehole, bottom 58s.qS fi. MSL or 2 1.0 ft. Continuous slot q 0 ...-.7 1 
Other -2  

L. Borehole. diameter 8.0 in. b. Manufacturer Born Longyear 

c. Slot size: 0.010 . In. 

2.37 in. d. Slotted length: 15.0 fi. 
M. O.D. well casing 

I I .  Backfill material (below filter pack): None El .!-!, 
Other 2-2 

N. I.D. well casing 2.06 in. 

; J P X ~ ~ F ~ ~ ~ ~ S ~  
Ep-ility License, Permit or Monitoring No. 

SQ7- 
Date Well Installed 

121081 1998 
Well Insralled By: (Person's Name and Firm 

Bryan Loveland 

y ~ = . o   RE^. 5qOq.q fi.:; MW-708 
Grid Origin Location (Check if estimated: 0 ) I Wis. Unique Well No)DNR Well Number 

. :by certiti, that the information on this form is true and correct to the best of my knowledge. - 
Signature 

/-+-A Firm BOART LONGYEAR COMPANY Tel: 71 5-359-7090 
101 ALDERSON ST., P.O. BOX 109 SCHOFIELD, W1 54476 Fm: 715-355-5715 

Please complete both Forms 4400-1 13A and 4400-1 13B-and return to the appropriate DNR ot'fice and bureau. Completion of these repom 1.3 requ~red by chs. 160,351,ZS;. 1Y9.291. 
291,293,295, and 299, Wis. Stats., and ch. NR 141. Wis. Adm. Code. In accordance with chs. 281.189, 291,292,293,295, and 299, Wis. Stats.. failure to tile 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. Penomally 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. 



M0Nl"I'ORING WELL DEVELOEWEYT 
Fam -113B Rrr. 7-98 

punaped siowiy ..j..o 
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Borlng Locatlon 
State Plane 

State of Wisconsin Route To: SOIL BORING LOG INFORMATION 
~ e p a r t m e n t  of Natural Resources 0 solid waste 0 Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response 0 Underground Tanks 
a Wastewater 0 Water Resources 

Superfund Other: Page 1 of 1 

Feet N 

Feet E 

Local Grid Locatlon Of applicable) 
5056.6 feet rn N 5154.6 feet E 

as U n  

Borlng Number 
MW- 709 

'Ity/Prolect Name 
. Z - Campmarina, Feasibility Study 

This form is authorized by Chapters 144.147 and 182. 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 to SS 144.99 and 182.08, Wis. Stats. 

Llcense/Pennlt/Monltorlng Numbef 

Borlng Drllled By (Firm name and name of crew chief) 
Boart L ongyear 
Brian L oveland 

Date Drlnlng Started 
12/10/98 

Final Statlc Watef Level 
Feet MSL 

DNR FacUity WeU No; 

Date DrlIUng Completed 
12/10/98 

Surface Elevation 
588.5/ Feet MSL 

HI Unlque WeU No. 
JQ772 

DrlUlng Method 
HSA 4 1/4" 

Borehole Dlameta 
8.25 inches 

Common WeU Name 
MW-709 



State of Wisconsin 
' Of Resources~oute To: WatershedlWastewater Waste Management MONITORING WELL CONSTRUCTION 

Remediation/Redevelopment Other Form 4400- 1 13A Rev. 6-97 
FacilityIProject Name 

w p s : - c a r p - ~ m ~ ~ *  
Facility License. Permit or Monitoring No. 

Facility ID 

Local Grid Location of Well 
5 0 5 k . b  . 5 l S ' f . b  R.E. . n w. 

Grid Origin Location (Check if estimated: ) 
" 

 at. 2 I " Long. 2 - or 

St. Plane A. N. ft. E. S ICIN 

Well Name 

MW-709 

Type of Well 

Well Code I llmw 
Distance Well Is From Waste/Source 
Boundary ft. 

Wis. Unique Well No 
TQ332 

DNR Well NUT- -9 
'I ..I 

Date Well Instal led 

Section Location of WastelSource 
0 E 

1 1 4 o f  1 1 4 o f S e c . T . N . R .  O W  

12/10/1998 
Well Installed By: (Person's Name and Firm 

A. Protective pipe, top elevation ss8.5 1 ft. MSL I .  Cap and lock? El Yes q No 
2. Protective cover pipe: 

B. Well casing, top elevation 5 8 3 . ~ ~  ft. MSL a Inside diameter: 9.0 . - In. 
C. Land surface elevation 50a.51 ft. MSL b. Length: 1.0 ft. 

c. Material: Steel €4 0 4 
D. Surface seal, bottom 584.95 ft. MSL or I.o ft. .:>XI Other 0 -st 

12. USC classification of soil near screen: d. Additional protection? q Yes [XI No 
G P O  GMO G C O  GWO S W O  SP q If yes, describe: 
S M O  S C O  M L O  MHO C L O  C H O  

3. Surface seal: Bentonite q 3 0 
Bedrock q Concrete IX] 0 1 

13. Sieve analysis attached? q Yes q No other q 3 
14. Dqling method used: Rotary q 5 0 4. Material between well casing and protective pipe: 

Hollow Stem Auger IX] 4 I 
Z?% 

Bentonite - 3 0 
Other q -.- ?.3$: Sand other g, 2$ 

5. Annular space seal: 
IS. Drilling fluid used: Water q 0 2 Air q 0 1 

a q ~ e n t o n i t e  IX] 3 3 
b. L b s l g a l  mud weight. Bentonite-sand slurry q 3 5 

Drilling Mud q 0 3 None [XI9 9 C. L b s l g a l  mud weight. . . Bentonite sluny 3 1 

d. -% Bentonite. . . Bentonite-cement grout q --i-Q 
16. Drilling additives used? q Yes El No e. ~ t '  volume added for any of the above 

f. How installed: 
Describe N/A 

Tremie 0" .0  I 
Tremie pumped q 0 2 

17. Source of water (attach analysis): Gravity €4 0 8 
N/A 6. Bentonite seal: a. Bentonite _mules  7 3 3 

b. 114 in. 0318 in. 112 in. Bentonite pellets q 3 2 
--IT 

E. Bentonite seal. top A. MSL or - ft. c. Other q 22 
7. Fine sand material: Manufacturer, product name and mesh sizt 

, -. 
#7 Badee ... .; 

F. Fine sand, top 583.55 ~ M S L O ~  3 ft. a -- + 

b. Volume added ft3 
G. Filter pack, top 582.54 ft. MSL or 2 ft. 8. Filter pack material: Manufacturer, product name and mesh si: - . ._,.* 

#30 American Material .i.< 

a. . b .  . . ,: -- 
H. Screen joint. top 48''qs k M S L o r 3  A. b. Volume added fi3 

5x95 
9. Well casing: Flush threaded PVC schedule 40 [XI 2 3 

I. Well bottom ft. MSL or 16.0 ft. Flush threaded PVC schedule 80 q 2 4 
..'.?.i- 

Other q -.;I: 
J. Filter pack, bottom s q - 9 s  ft. MSL or 18.0 ft. 10. Screen material: PVC -- .,? 

a. Screen Type: Factory cut El 1 I 
K. Borehole. bottom 567.95 ft. MSL or 18.0 ft. Continuous slot q OJ? 

Other q Sd 
L. Borehole. diameter 8.0 in. b. Manufacturer Boart Longyear 

c. Slot size: - 0.010 m. . 
M. O.D. well casing 2.37 in. d. Slotted length: 10.0 ft. 

I I .  Backtill material (below filter pack): None IX] 1 4  ..-. 
N. I.D. well casing 2.06 in. Other q L;.'f 

\ 
:,- 

I hereby certify that the information on this f ~ r m  is true and correct to the best of my knowledge. 1 

Signature &-A 

Location of Well Relative to W-aste/Source Bryan Loveland 

Firm BOART LONGYEAR COMPANY Tel: 7 15-359-7090 
101 ALDERSON ST.. P.O. BOX 109 SCHOFIELD, WI 54476 FZY: 7 15-355-5715 

u Upgradient s @ Sidegradient 
d q Downgradient n q Not Known 

Please complete both Forms 4400-1 13.4 and 4400-1 13B and return to the appropriate DNR otxce and bureau. Completion of these repom is required by chs. 160.281,153,289.29 1. 
292. 293,295, and 299, Wis. Stats., and ch. NR 141, Wis. Adm. Code. In accordance with chs. 251.289.291.292.293.295. and 299, Wis. Stats., failure to tile these forms may result 
in a forfeiture of between 610 and 625,000, or imprisonment for up to one year. depending on the pmgnm 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 

Boart Lon-wear 
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Boring Location 
State Plane 

State of Wisconsin Route TO: SOIL BORING LOG INFORMATION 
Department of Natural Resources Solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund Other: 

Page "$2 

F a t  N 

F a t  E Long ' 

Local Grld Locatlon Of agpkable) 
4818.4 feet rn N 5393.3 feet E 

0 s  Ow 

Faclllty/Probt Name 
WPSC-Sheboygan Water Street. Campmarina 

Borlng Drllhd By (Firm name and name of crew chief) 
Boart Longyear Environmetnal Drilling 
Randy Radke 

Ucense/PwnltMonltoring Number 

DNR Faclllty Well No. 

than $10 nor more than $5,000 for e&h violation. '~ined 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 144.90 and 182.08, His. Stats. 

Borlng IJumber 2- 
PZ-702 

W I  Unique Well No. 
JQ773 

CIvll Town/Clty/ or Wlage 
Sheb oygan 

County 
Sheboygan 

Date Drlhg Started 
12/09/98 

Flnal Statlc Water Levd 
Feet MSL 

Common Well Name 
PZ-702 

DNR County Code 
60 

Date DrUllng Completed 
12/11/98 

Surface Elevation 
59L82 Feet MSL 

OrlPhg Method 
3-t/4" HSA and 6" Mud Rl 

Borehole Dlauteter 
8.5 inches 



~n Water Street. Campmarlna PZ-702 cont. Page 2 of 2 

20'-22' ST1 TY SANn graylsh brown 
(IOYR 5/21m soft, no tar, wet, odol. 

26 -- 22'-28' CLBY. dark reddish gray (5YR 4/21. 
trace to 5% very flne to flne subround gravel. 
llttle silt, medlum to high plastkity, very hard, 
slightly moist. m to S I ~  odor. 

@ 24' trace gravel, few very flne 
30 lamlonatlons llght gray IlOYR 7/21 sllt. 

s ~ ~ g h t ~ y  moist. 

reddlsh brown (5YR 4/31. 5-10% silt, trace 
fine to coarse subangular gravel 

grades to S U I W  llght olive gray 
3 4 (SY 8/21, very the sand, firm, no plastlclty. 

wet. no odor. 

I- Interbedded w a n d  SIU 

grades to SI- 

I B AY as 22' to 28' 

38 - - - - - - - - - -  --- 
EM or ~ p r l a a  a 36' 

40 - - - - 
- 4 2  - - - - - 44 - - - - - 46 - - - - 
- 48 - - - - - 5 0  - - - - - 52 - - - - - 5 4  - - - - 
- 5 6  - - - - - 5 8  - - - - - 60 - - - - - 6 2  - - - - 
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State of Wisconsin 
Department Of Resources~oute To: Watershed/Wastewater C] Waste Management C] MONITORING WELL CONSTRUCTION 

RemediationIRedevelopment @ Other Form 4400- 1 13A Rev. 6-97 

. . .  
in a forfeiture of betwein $10 and $25,000, or imprisonment for up to one year, depending on the program and condut involved. Personnally identltiable information on these firms is 
not ~ntended to be used for any other purpose. NOTE. See the instructions for more information. including where the completed forms should be sent 

>- 

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

FacilityIProject Name 

~ + , p ~ ~ ~ t y ~  
Facility License. Permit or Monitoring No. 

Facility [D 

Signature &-A 

Local Grid Location of Well 
I fi.y 5343.34: 

Grid Origin Location (Check if estimated: ) 
,, 

Lat. 2 I " Long. 2 I or 

ft. N, St. Plane ft.E. S I C I N  

Well Name 

PZ-702 
9- 

BOART LONGYEAR COMPANY Tel: 7 15-359-7090 
101 ALDERSON ST.. P.O. BOX 109 SCHOFIELD, WI 54476 Fax: 71 j-355-5715 

. - 
Type of Well 

Well Code 121pz 
Distance Well Is From WasteISource 
Boundary ft. 

Wis. Unique Well.No 
m3-3-3 

Please complete both Forms 4400-1 I3A and 4400-1 138 and return to the appropriate DNR ottice and bureau. Complellon of  these repons 1s requ~red by chs. 160.28 I ,  183.289.29 1 .  
292.293.195. and 299. Wis. Stclu.. and ch. NR 141. Wis. Adm. Code. In accordance with chs 181.289,191,292.293,295, and 299, Wis. Stclu.. bllure to tile these forms may result 

DNR Well Nu'! 
, 3 . . 

A. Protective pipe, top elevation 59 1 .  b z  fi. MSL I .  Cap and lock? [XI Yes q No 
2. Protective cover pipe: 

B. Well casing, top elevation 5 q 1 .  10 * ft. MSL a. Inside diameter: 9 0  ~ n .  . 
C. Land surface elevation 541.6z ft.MSL b. Length: 1.0 ft. 

c. Material: SteeI [XI 0 4 
D. Surface seal, bottom 5%. 12 ft. MSL or A ft. Other q -z 

12. USC ~Iassification of soil near screen: -L d. Additional protection? q Yes [XI No 

G P O  GMO G C O  GWO S W O  SP q If yes, describe: 
S M O  S C O  M L O  MHO C L O  C H O  

3. Surface seal: Bentonite q 3 0 
Bedrock0 . . Concrete [XI 0 1 

13. Sieve analysis attached? q Yes q NO other q 

14. Dr;7ling method used: Rotary 8 5 0 4. Material between well casing and protective pipe: 
Hollow Stem Auger [ X I 4  1 

. ,". \ S3 -d .  
Bentonite q 32 

Other q ,,". other [XI :,.:,:.: 
-.- -- 

5. Annular space seal: 
15. Drilling fluid used: Water q 0 2 Air q 0 1 

-Bentonite [XI 3 3 
b. L b s l g a l  mud weight. Bentonite-sand slurry q 3 5 

Drilling Mud q 0 3  None [XI9 9 c. L b s l g a l  mud weight . . . Bentonite slurry q 3 1 

d. % Bentonite. . . Bentonite-cement grout q 
16. Drilling additives used? q Yes IXI No F* volume added for any of the above e. i; 

N/A f How installed: Tremie q 0' 1 
Describe Tremie pumped q 0 2 

17. Source of water (attach analysis): Gravity [XI 0 8 
N/A 6. Bentonite seal: a. Bentonite granules 5; 3 3 

b. q 114 in. q 318 in. q 112 in. Bentonite pellets q L: 
C. Other q 

E. Bentonite seal. top ft. MSL or -- It. 
7. Fine sand material: Manufacturer, product name and mesh sizl -- 

#7 Badger ..L : 

F. Fine sand, top 5b5- b ft. MSL or 26.0 It. a -- 
b. Volume added rt' 

G. Filter pack, top 5L3- hZ ft. MSL or 28.0 tt. 8. Filter pack material: Manufacturer, product name and mesh si: 
%.,. 

#30 American Material .:;.8 a ..: -.- 

H. Screen joint, top 5b' a Lz ft. MSL or 30.0 tt. b. Volume added ft j 
9. Well casing: Flush threaded PVC schedule 40 [XI 2 3 

I. Well bottom 55b.bz ft. MSL or 35.0 ft. Flush threaded PVC schedule 80 2-$ 
Other q ,?i*J -- 

-.r-. 

PVC ,V+? 

J. Filter pack, bottom 5 5 ~ - ~ z  ft. MSL or 36.0 tt. 10. Screen material: >,'i 
-.- 

a. Screen Type: Factory cut [XI 1 I 
K. Borehole, bottom 55S-6Z A. MSL or 36.0 tt. Continuous slot q 0 :A:,.$ 1 

Other q 22 

L. Borehole. diameter 8.0 in. b. Manufacturer Boart Longyear 

c. Slot size: 0.0 10 in. 

bl. O.D. well casing 2.37 in. d. Slotted length: 5.0 ft. 
I I .  Backtill material (below filter pack): None [XI !,,? 

,?I : 

N. I.D. well casing 2.06 in. Other q 22 

Date Well Installed 
. ,  

Section Location of WastelSource 
q E 

1 1 4  o f  114 of S e c .  T . N ,  R. 0 W 
1 

u q Upgradient s q Sidegradient 
d q Downgradient n q Not Known 

12/1011998 
Well Installed By: (Person's Name and Firm 

Randy Radke 

Boart Lonqear  



blONITORIPIG WELL DEYELOP!HEWI' 
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S t a t e  o f  Wisconsin Route To: SOIL BORING LOG INFORMATION 
Department o f  Natura l  Resources Solid Waste 0 Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response a Underground Tanks 

Wastewater Water Resources 
Superfund Other: 

Page 1 -" ? 
r~acllit~/Prolcct Name I Ucmre/Permlt/Monltorlnp Number I Borlna Nurnkr PI 1 ~P~C~Sheboygan / Water Street. Campmarina 

Borlna Drilled BY (Firm name and name of crew chief) 

Borlng Locatlon 
State Plane 

- I PZ-703 

Date Drllbq Started I Date Drl(dlna Completed I DrlilIm Method 

Feet N 

Feet E Long ' I 

~oart- L ongyeai Environmetnal Drilling 
Randy Radke 

Locd Grid Locatlon (If agpUcable1 
4611.5 feet rn N 5437.1 feet rn E 

0 s  On 

- 

12/08/98 

Find StaUc Water Level 
Feet MSL 

DNR FacIty WeU No, 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

with grayish brown CLAY WITH SILT and 
medlum subround sand 

predominantly CLAY WITH SILT. soft to flrm, 
moist, aght odor 

soft to firm. very moist. Wght odor. 

SANOY fine to coarse 
subround sand, fine subround gravel, soft, no 
to low plasticity, trace organics, very moist 
to wet, t l q ~  odor. 

SANDY CLAL grayish brown UOYR 5/21. fine 
to medium sand, predominantly fine, trace 
very fine gravel, soft. 5% silt. 1.5" black sand 
seam (medium, subround] lower 5" 

5% silt, trace organics. tram tlv. 3h88n 
wet. W ~ M  odor. 

with silt. no tar, jheen wper 5': Odor. 

12/09/98 

Surface Elevation 
589.85 Feet MSL 

W I  Unique We! No. 
JQ774 

3-1/4;' HSA 66" Mod Rotr 

Borehok Dheter 
6.5 inches 

mmrnon We1 Nme 
PZ-703 

Clvll Town/Clty/ or Valage 
Sheboygan 

County 
Sheboygan 

DNR County Code 
60 



/ Water Street. Campmarlna PZ-TO3 cont. Page'2 of 2 

Sample Soil Properties - 
C 

- 
. -. a =  2 8 Soil/Rock Description $ , u c L .- 

And Geologic Origin For E > 
V) 

g 2 5  0 -  = - 
a Z r .- o c 

o Each Major Unit L O X  0 Q 

S ' g g  e g 
'a - g .  . g a 2 :  v, 2 8  E.S  0 0  W E  

3 %  a E o o % otj  r u  i 3  h E  P. 
a o 

8 22' hard. sllghtly moist. no odor. 

5 to !OX sllt, trace very tlne subround 
gravel. very hard, medlum to hlgh plastlclty, 
no dllatency, moist, no odor. 

mottled reddish brown (5YR 4/31 and gray 
(T.5YR 5/11. sllghtly moist. 

predominantly reddish brown, trace very tlne 
laminations gray silt and/or sand, moist. 



State of Wisconsin 
of Resources Route T ~ :  ~ ~ ~ ~ ~ ~ h ~ d / ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  Waste Management lMONlTORING WELL CONSTRUCTION 

Remediationfidevelooment [X1 Other Form 4400- 1 13A Rev. 6-97 - -  - ---.-. --  

FacilityIProject Name 

m- m f i 1 i w  ~h;hi 
Facility License, Permit or Monitoring No. 

Facility ID 

Local Grid Location ofWell 
Yb11.5 f i  5q33.1 fi. z b  

Grid Origin Location (Check if estimated: ) 

3Q 374   at. 2 " Long. O - " or 

St. Plane ft. N, ft. E. lC IN  

Well Name 

PZ-703 
Wis. Unique Well No(DNR Well Nr .>r 

. I  

Type of Well 

Well Code 12/pz 
Distance Well Is From WasteISource 
Boundary ft. 

Date Well Installed 

Section Location of WasteISource 
E 

-114 o f  114 of Sec.. T . N .  R. U W 
Location of Well Relative to WastelSource 

u q Upgradient s q Sidegradient 
d Downgradient n q Not Known 

121091 1998 
Well Installed By: (Person's Name and Firm 

Randy Radke 

Boart Longyear 

A. protective pipe. top elevation 589 .85  ft. MSL I .  Cap and lock? [XI Yes q NO 
2. Protective cover pipe: 

B. Well casing, top elevation 58q.ZZ ft. MSL a. Inside diameter: 9.0 in. 

C. Land surface elevation 5B9-85 k M S L  b. Length: 1.0 ft. 
c. Material: Steel IXI 0 4  

D. Surface seal, bottom 58 3. 72ft. MSL or 1.5 ft. other q -3 
12. USC classification of soil near screen: d. Additional protection? q Yes El No 

G P O  GMO G C O  GWO S W ~  SP q If yes, describe: 
S M O  S C O  M L O  MHO C L O  C H O  

3. Surface seal: Bentonite q 3 0 
;Bedrock Concrete [XI 0 1 

13. sieve analysis attached? q Yes q NO Other 3% 
14. D~rlling method used: Rotary E l  5 0 4. Material between well casing and protective pipe: 

Hollow Stem Auger [XI 4 I 
: sad 

Bentonite 3 .. a < V  0 
Other -- Other [XI 5z 

5. Annular space seal: v f e r  a Bentonite [XI 3 3 
15. Drilling fluid used: Water 0 2 Air 0 1 b. L b s l g a l  mud weight. Bentonite-sand slurry 3 5 

Drilling Mud 0 3 None [XI 9 9 c. L b s l g a l  mud weight. . . Bentonite slurry q 3 1 
d. % Bentonite. . . Bentonite-cement grout U 5 0 

16. Drilling additives used? Yes [XI No e. ~t volume added for any of the above . ) 
N/A f. How installed: Tremie 6' 1 

Describe Tremie pumped q 0 2 
17. Source of water (attach analysis): Gravity [XI 0 8 

N/A 6. Bentonite seal: a Bentonite granules 7 3 3 
b. q 114 in. q 318 in. 112 in. Bentonite pellets q 3 2 

<.*. 

E. Bentonite seal. top fi. MSL or fi. c. Other L'? 
7. Fine sand material: Manufacturer, product name and mesh sizl 

$7 Badger 
.,yT'" 

F. Fine sand, top 5b3- ZZ ft. MSL or 26.0 ti. a -- ;z 
b. Volume added ft3 

G. Filter pack, top 5b I - z2 ft. MSL or 28.0 ft. 8. Filter pack material: Manufacturer. product name and mesh si: 
,.w.. 

a #30 American Material .& 
-.- 

H. Screen joint. top 55q .ZZ ft. MSL or 30.0 ti. b. Volume added ft j 
9. Well casing: Flush threaded PVC schedule 40 [XI 2 3 

I. Well bottom 55q. 2 2  ti. MSL or 35.0 Flush threaded PVC schedule 80 q 2 4 
I"'".; 

Other -.- 

J. Filter pack bottom 553.22 ft. MSL or j6.0 li. 10. Screen material: PVC -- a ,  

'FG 

a. Screen Type: 
55 3-22 

Factory cut IXI I I 
K. Borehole. bottom ti. MSL or 36.0 ft. Continuous slot q O,-t 

Other >*d 
L. Borehole. diameter 8.0 in. b. Manufacturer Baort Longear 

c. Slot size: 

M. O.D. well casing 2.37 in. d. Slotted length: 5.0 ft. 
I I. Backfill material (below filter pack): None E4 1 4  

ax<. 

N. I.D. we1 I casing 2.06 in. Other ,, ~ ? 2  
.l. .- 

I hereby certie that the information on this form is true and correct to the best of my knowledge. - .. i 

Signature 

L-6 BOART LONGYEAR CObIPANY TeI: 7 15-359-7090 
10 1 ALDERSON ST., P.O. BOX 109 SCHOFIELD, WI 54476 Fa: 7 15-355-571 5 

Please complete both Forms 4400-1 13A end 4400-1 138 and return to the appropriate DNR otlice md bureau. Completion of these reports IS required by chs. 160. 281. 283,289,291. 
292,293,295. and 299, Wis. Slats., and ch. NR 141. Wis. Adm. Code. In accordance with chs. 2S1.2S9.291,292,293.295, and 299. Wis. Sbts., failure to file these forms may result 
in a forfeiture of between S10 and $25,000. or imprisonment tbr up to one year. depending on the program and condut involved. Personnally identitiable information on these forms is 
not intended to be used Ibr any other purpose. NOTE: See the instructions tbr more information. including where the completed forms should be sent 
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APPENDIX C 

SOIL LABORATORY ANALYTICAL REPORTS 



I Robert E. Lee & Associates, Inc. 
Engineering, Surveying, Laboratory Services 
2825 S. Webster Ave. Milwaukee Area 

830 Armour Rd. 
D EC. 1 6 1998 

P.O. Box 21 00 
Green Bay, WI 543C6-2100 Oconomowoc, WI 53066 
Phone: (920) 3366338 Phone: (41 4)5698893 1-800-775-8893 

Fax: (920) 33691 41 Fax: (41 4)569-7995 

E-Mail: rel@netnet.net W~sconsin Certification Number: 405043870 

ROY WITTENBURG 
NATURAL RESOURCE TECHNOLOGY 
23713 W PAUL RD 

PEWAUKEE WI 53702 

MASTER FILE COPY 
PROJECT # i > I 3  
CO: a&, 

Phone: (4 1 4)523-9000 
Fax: (4 14)523-900 1 
Client ID: 003604 
Contact ID: 3489 

Report Date: 1211 511 998 

Chain Number: 59418 

Project No: 1313 

Project Name: WPSC-CAMP MARINA 

Receive Date: 12/09/1998 

Sample Date: 12/09/1998 

Attest: Ab w 



Robert E. Lee 8 Associates, Inc. 
Wisconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource Technology 
23713 W Paul Rd 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn.: Roy Wittenburg 
Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 

Chain: 59418 
Report Date: 1211511 998 

SW-846-9012A Cyanide-Total 

SW-846-6010B Total Lead ICP 

Metal Preparation 

SW-846-8310 PAH Analysis 

SW-846-9013 Cyanide SolidlOil Extraction 

SW-W58021 B Volatile Organic Analysis 

SM-2540G Total Solids 

~ . o p  msn<s O.OP 0.077 izi 111998 CLW 

5.7 m9n<s 1.7 5.7 12/10/1998 DLB 

Complete 12/10/1998 DLB 

SeeAttached 12/11/1998 TMS 

Complete 12/10/l998 GLB 

SeeAttached 12/1011998 TO 

86 % 0.010 0.033 12/10/l998 DJN 



ROBERT E LEE 81 ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

WISCONSIN CERTIFICATION NUMBER: 405043870 
\ 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/09/98 

DATE EXTRACTED: 1211 0198 
DATE ANALYZED: 1211 1 198 

ANALYZED BY: TMS 

PROJECT NUMBER: 131 3 
REL SAMPLE NUMBER: 98REL023581 

SAMPLE NAME: SSB-724(27) 

1 ACENAPHTHENE ND I 

1 - METHYLNAPHTHALEN E 39 130 
2 - MErHYLNAPHTHALEN E 

MDL and results based on amount of sample used and percent solids. 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

AlTEST 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13fWPSC-CAMP MARINA 
CHAIN NUMBER: 5941 8 

This narrative is relevant to salnple SB-724(27). 

The salnple was analyzed for petroleum volatile organic colnpounds following SW-846 Method 
802 1 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the soil method blank. 

2. The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control spike was within method limits for each of 
the reported compounds. 

4. The surrogate recovery was within laboratory limits. 

5. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Laboratory coordinatorw 
to 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: 
PROJECT: 
CHAIN NUMBER: 

NATURAL RESOURCE TECHNOLOGY 
13 13lWPSC-CAMP MARINA 
594 18 

NARRATIVE 

This narrative is relevant to sample SB-724(27). 

The sample was analyzed for polynuclear aromatic hydrocarbons following SW-846 Method 
83 10. 

The sample used for the matrix spikes is not listed above. The following is a summary of the 
quality control results: 

1. The reported compounds were not detected in the method blank. 

2. The precision between the matrix spike recovery and the matrix spike duplicate 
recovery was within laboratory limits for each of the reported compounds. 

3. The matrix spike recovery was within laboratory limits for each of the reported 
compounds. 

4. The matrix spike duplicate recovery was within laboratory limits for each of the 
reported compounds. 

5. The surrogate recovery was within laboratory limits. 

6. The initial and final check stindards verified the calibration curve for each of the 
reported compounds. 

Steve Heraly 
Laboratory 
tms 



ROBERT E. LEE 8 ASSOCIATES, INC. METHOD 8021. VOLATILE ORGANIC COMPOUNDS 

LABORATORY SERVICES BY PURGE AND TRAP CAPILLARY COLUMN GAS 

2825 S WEBSTER AVE P 0 BOX 2100 CHROMATOGRAPHY WITH PHOTOIONIZATION 

GREEN BAY. WIS 54306 DETECTOR 

TELEPHONE NUMBER (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER 405043870 

CLIENT: NATURAL RESOURCE TECHNOLOCjY DATE SAMPLED: 12/09/98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 0198 

PROJECT NUMBER: 131 3 ANALYZED BY 8 GC NO.: TO / GC#3 

SAMPLE: SB-724(27) DILU'TION: NONE 

REL SAMPLE NUMBER: 98REL023581 

- ..- -- -- . -. -- -- -. - ... -. -. -. - 
I RESULT ' MDL I PQL 

ANALYTE ug/kg ,-- ug'kg ' --A ug/kg 

BENZENE 

ETHYLBENZENE 

TOLUENE ND A 2 1 4  

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 101 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

3 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE AP=ilOPRIATE NARRATIVE 



Rohert E. Lee & Associates, Inc. 
E I I ~  ring, Saweying, Laboratory Services To ensure the pi . handling of samples, 
2825 a. vllebsler Ave. Box 2100 Green Bay, WI 54306-2100 piease see the b a c ~  for instructions. 
Green Bay Oll~ce 920.336 6338 FAX 920.336.9141 
M~lwaukee Oll~ce 414.569.8893 FAX 414.569.7995 

CHAIN OF CUSTODY P 3RD 

cocx 59418M$ 

Address: 23, \ 3 Lf , P-L p m  

Telephone: L+- gr 3 - <i (XO 

Normal Rush 

NP . .  . . . . . .  . 

WISCONSIN DNR CERTIFICATION NUMBER 405043870 N = Nilric Acid 0 = Sodium Hydroxide 
H = Hydrochloric Acid U = Unpreserved 
M = Methanol S = Sulluric Acid 



MASTER FILE COPY - ~ . 

PROJECT # j;; 3 

Robert E. Lee & Associates, It%, P .. -5 

Engineering, Surveying, Laboratory Services 
2825 S. Webster Ave. Milwaukee Area 
P.O. Box 2100 830 Arrnour Rd. 
Green Bay, WI 54306-2100 Qconornowoc, WI 53066 
Phone: (920) 3366338 Phone: (41 4)5698893 1-600-775-8893 

Fax: (920) 33691 41 Fax: (41 4)5697995 

E-Mail: rel@netnet.net Wisconsin Certification Number: 405043870 

ROY WITTENBURG 
NATURAL RESOURCE TECHNOLOGY 
23713 W PAUL RD 

PEWAUKEE WI  53702 

Phone: (41 4)523-9000 

Fax: (41 4)523-900 1 

Client ID: 003604 

Contact ID: 3489 

Rep0rt Date: 1212311 998 

Chain Number: 59419 

Project No: 1313 

Project Name: WPSC-CAMP MARINA 

Receive Date: 12/09/1998 

Sample Date: 12/09/1998 

Attest: 
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Robert E. Lee 8 Associates, Inc. 
Wisconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource Technology 
23713 W Paul Rd 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn.: Roy Wittenburg 
Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 

Chain: 59419 
Report Date: 1212311 998 

SW54&8021 B Volatile Organic Analysis 

SM-2540G Total Solids 

See Attached 12/17/1998 TO 

63 % 0.010 0.033 12/10/1998 DJN 



Robert E. Lee & Associates. Inc. 
Quality Control Report - Description of Flags 

13 L The reported result is less than the practical quantitation limit (PQL). 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13/WPSC-CAMP MARINA 
CHAM NUMBER: 59419 

NARRATIVE 

This narrative is relevant to samples PZ-703(17), SB-7360, SB-725(5.5) and SB-7390. 

The samples were analyzed for polynucleat aromatic hydrocarbons following SW-846 Method 
83 10. 

The sample used for the matrix spikes is not listed above. The following is a summary of the 
quality control results: 

1. The reported compounds were not detected in the method blank. 

2. The precision between the matrix spike recovery and the matrix spike duplicate 
recovery was within laboratory limits for each of the reported compounds. 

3. The matrix spike recovery was within laboratory limits for 'each of the reported 
compounds. 

4. The matrix spike duplicate recovery was within laboratory limits for each of the 
reported compounds. 

5. The surrogate recovery for all  samples was within laboratory limits. 

6.  The initial and final check standards verified the calibration cui-ve for each of the 
reported compounds. 

Steve Heraly 4 
Laboratory Coordinator 
tms 



METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PRO.IECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/08/98 PROJECT NUMBER: 1313 

DATE EXTRACTED: 1211 0198 REL SAMPLE NUMBER: 98REL023603 
DATE ANALYZED: 1211 0198 SAMPLE NAME: PZ-703(17) 

ANALYZED BY: TMS 

CHRYSENE 15 
DIBENZOIAHIANTHRACENE I I 421 

MDL and results based on amount of sample used and percent solids. 
= THIS SAMPLE WAS DILUTED 1 :I 0 FOR THlS COMPOUND AND ANALYZED ON 1211 1/96 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LlM IT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATEST 

THlS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1 2/08/98 PROJECT NUMBER: 1 31 3 

DATE EXTRACTED: 1211 0198 REL SAMPLE NUMBER: 98REL023604 
DATE ANALYZED: 1211 0198 SAMPLE NAME: SB-736(7) 

ANALYZED BY: TMS 

1 2- METHYLNAPHTHALENE ND 1 

I I I I 

MDL and results based on amount of sample used and percent solids. 
= THlS SAMPLE WAS DILUTED 1:7 FOR THESE COMPOLINDS AND ANALYZED ON 12/11/98 

** = THIS SAMPLE WAS DILUTED 1 :3 FOR THESE COMPOUNDS AND ANALYZED ON 1211 1 198 

*** = THlS SAMPLE WAS DILUTED 1 :30 FOR THESE COMPOUNDS AND ANALYZED ON 1211 1/98 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

a 
THlS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY. WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 

METHOD 831 0. POLYNUCLEAR AROMAI'IC HYDROCARBONS. 

WISCONSIN CERTIFICATION NUMBER: 405043870 ...%%-. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12108198 PROJECTNUMBER: 1313 

DATE EXTRACTED: 1211 0198 REL SAMPLE NUMBER: 98REL023605 
DATE ANALYZED: 1211 0198 SAMPLE NAME: SB-725(5.5) 

ANALYZED BY: TMS 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTH RACENE 
BENZO(A)ANTHRACENE 

BENZO(G,H,I)PERYLENE 
BENZO (10 FLUORANTHENE 
CHRYSENE 
DlBENZO(AH)ANTHRACENE 
FLUORANTHENE 
FLUORENE 

1 -METHYLNAPHTHALENE 42 142 

2 - M ETHYLNAPHTHALENE 
1 NAPHTHALENE ND I 

I I I I 

MDL and results based on amount of sample used and percent solids. 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = MErHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

3 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. 
LAB0 RAT0 RY S ERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 

GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

V"sC0NSIN CERTIFICATION NUMBER: 405043870 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1 2/09/98 PROclECT NUMBER: 131 3 

DATE EXTRACTED: 1211 0198 REL SAMPLE NUMBER: 98REL023606 

DATE ANALYZED: 1211 1/98 SAMPLE NAME: SB-739(7) 

ANALYZED BY: TMS 

1 ACENAPHTHENE ND I 

1 DIBENZOIAHIANTHRACENE I 15 1 51 1 ND I 

MDL and results based on amount of sample used and percent solids. 
= THlS SAMPLE WAS DILUTED 1 :2 FOR THESE COMPOUNDS 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION I-IMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATEST 
4 

THIS REPORT IS VALID ONLY WHE COMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT Em LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 1 3 1 3fWPSC-CAMP MARINA 
CHAIN NUMBER: 59419 

NARRATIVE 

This narrative is relevant to samples PZ-703(17) and SB-736(7). 

The samples were analyzed for petroleum volatile organic compounds following SW-846 
Method 8021 and the Wiscoilsin Modified GRO Method. 

The following is a sumlilary of the quaIity control results: 

1. The reported compounds were not detected in the soil method blank. 

2. The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control spike was within method limits for each of. 
the reported compounds. 

4. The surrogate recovery for all samples was within laboratory limits. 

5. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

xA& l0.f 
Steve Heraly \ 

U Laboratory Coordinator 
to 



ROBERT E. LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN GAS 

CHROMATOGRAPHY WlTH PHOTOIONIZA-TION 
DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/08/98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 5/98 
PROJECT NUMBER: 131 3 ANALYZED BY & GC NO.: TO / GC#3 

SAMPLE: PZ-703(17) DILUTION: NONE 
REL SAMPLE NUMBER: 98REL023603 

RESULT MDL 
ANALYTE i u g l k g  I 'JgJkg 

I 

I 
I 

BENZENE 1 1490 : 9.0 
I 
I 

ETHYLBENZENE i 10600* 45 

TOLUENE 82 4.2 

PQL 
I 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ..........- 103 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (POL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTE'D N/A = COMPOUND NOTANALYZED 

' = TESTED 1211 7/98 

DILUTION FACTOR FOR 1211 7/98: 1 TO 10 

3 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. METHOD 8021. VOLATILE ORGANIC COMPOUNDS 
LABORATORY SERVICES BY PURGE AND TRAP CAPILLARY COLUMN GAS 
2825 S. WEBSTER AVE. P.O. BOX 21 00 CHROMATOGRAPHY WITH PHOTOIONIZATION 
GEEEN BAY. WIS 54306 DETECTOR. 

TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

', 
i' 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 1 2/08/98 
PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 6/98 

PROJECT NUMBER: 131 3 ANALYZED BY 8 GC NO.: TO / GC#3 

SAMPLE: 88-736(7) DILUTION: NONE 
REL SAMPLE NUMBER: 98REL023604 

TOLUENE 

I RESULT 1 MDL 

ANALYTE I ug/kg ug/kg 
I 

Results are based on dry weight 

PQL 

ug/kg 

FLUOROBENZENE SURROGATE RECOVERY (%) 101 

I I 
f 

BENZENE I 31 4 9 0 I 30 

i I I 

ETHYLBENZENE 1 255 1 4 5 I 15 
I 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTlTATlON LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

THIS REPORT IS VALID ONLY WHEN ACCOMPAN '72 D WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13lWPSC-CAMP MARIK-4 
CHAIN NUMBER: 59419 

This llarrative is relevant to samples SB-725(5.5) and SB-739(7). 

The samples were analyzed for petroleum volatile organic conlpounds following SW-846 
Method 8021 and the Wisconsin Modified GRO Method. 

The following is a sun~nlary of the quality control results: 

1. The reported compounds were not detected in the soil method blank. 

2. The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control spike was within method limits for each of 
the reported compounds. 

4. The surrogate recovery for all samples was within laboratop limits. 

5. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Steve Heral y a. Labontory Coordinator 



ROBERT E. LEE 8 ASSOCIATES, INC. METHOD 8021. VOLATILE ORGANIC COMPOLINDS 
LABORATORY SERVICES BY PURGE AND TRAP CAPILLARY COLUMN GAS 

2825 S. WEBSTER AVE. P.O. BOX 21 00 CHROMATOGRAPHY WITH PHOTOIONIZATION 
GREEN BAY. WIS 54306 DETECTOR. 
TELEPHONE NUMBER. (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/08/98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 7/98 

PROJECT NUMBER: 131 3 ANALYZED BY & GC NO.: TO / GC#3 

SAMPLE: SB-725(5.5) DILUTION: NONE 
REL SAMPLE NUMBER: 98REL023605 

PQL RESULT ' MDL 
I i ANALYTE ug l kg  1 u g/kg  ug /kg  ! ; 

BENZENE . 

ETHYLBENZENE 

TOLUENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 100 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

ATTEST &. y& 1 ~ 3 1  
a 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN GAS 

CHROMATOGRAPHY WlTH PHOTOIONIZATION 
DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/09/98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 7/98 
PROJECT NUMBER: 1313 ANALYZED BY 8 GC NO.: TO / GC#3 

SAMPLE: SB-739(7) DILUTION: NONE 
REL SAMPLE NUMBER: 98REL023606 

RESULT MDL I PQL 1 

ANALYTE i u g ~ k g  i ~ g i k g  ug/kg 
I 
I 
I 

BENZENE I 
ND 9 0 30 

1 

ETHYLBENZENE 

TOLUENE 

m,p-XYLENE 

o-XYLENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 98 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 





Robert E. Lee & Associates, l~ MASTER FILE copy 3ECT #--- 
Engineering, Surveying, Laboratory Services CO: 
2825 S. Webster Ave. Milwaukee Area 
P.O. Box 2100 830 Armour Rd. 
Green Bay, WI 54306-21 00 
Phone: (923) 3366333 
Fax: (9M) 33691 41 

Oconomowoc, WI 53066 
Phone: (41 4)5698893 1-800-775-8893 
Fax: (41 4)5&%7995 

E-Mail: rel@netnet.net Wisconsin Certification Number: 4 0 4 3 3 7 0  

ROY WITTEN BURG 

NATURAL RESOURCE TECHNOLOGY 
23713 W PAUL RD 

PEWAUKEE WI 53702 

Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 
Contact ID: 3489 

Report Date: 1 /07/1999 

Chain Number: 59417 

Project No: 1313 

Project Name: WPSC-CAMP MARINA 

Receive Date: 12/10/1998 

Sample Date: 12/10/1998 

Attest: kw 



Robert E. Lee & Associates, Inc. 
Wisconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource 
23713 W Paul Rd 

Technology Attn.: Roy Wittenburg 
Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client l D: 003604 

Chain: 59417 

Report Date: 1/07/1999 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

12/14/1998 GLB 

12/18/1998 CLW 

12/14/1998 DLB 

12/23/1998 TMS 

12/14/1998 DEY 

12/15/1998 DLB 

12/11/1998 DJN 

12/16/1998 TO 

SW-846-9013 Cyanide SolidlOil Extraction 

SW-846-9012A Cyanide-Total 

Metal Preparation 

SW-846-8310 PAH Analysis 

ASTM D129-64 Sulfur 

SW-846-6010B Total Lead ICP 

SM-2540G Total Solids 

SW-8468021 B Volatile Organic Analysis 

98REL023761 12/09/1998 SB-726 (1 1.51 

SW-8469013 Cyanide Solid/Oil Extraction . 

SW-846-90124 C yanide-Total 

Metal Preparation 

SW-846-8310 PAH Analysis 

SW-866010B Total Lead ICP 

SM-2540G Total Solids 

SW-846-80218 Volatile Organic Analysis 

98 REL023762 1210911 998 S B-733 (1 1) 

Complete 

0.024 

Complete 

See Attached 

0.058 

3.3 

84 

See Attached 

1q4/:998 GLB 

12/18/1998 CLW 

12/14/1998 DLB 

1212311 998 TMS 

12/15/1998 DLB 

12/11/1998 DJN 

12/16/1998 TO 

Complete 

380 

Complete 

See Attached 

61 

84 

See Attached 

SW-869013 Cyanide SolidIOil Extraction 

SW-8690124 Cyanide-Total 

Metal Preparation 

SW-8464310 PAH Analysis 

SW-846-60108 Total Lead ICP 

SM-2540G Total Solids 

SW-846-8021 B Volatile Organic Analysis 

98REL023763 12109/1 998 38-734 (1 3) 

Complete 

0.1 2 

Complete 

See Attached 

5.0 

83 

See Attached 

12/14/1998 GLB 

12/18/1998 CLW 

12/14/1998 DLB 

12/23/1998 TMS 

12/15/1998 DLB 

12/11/1998 DJN 

12/16/1998 TO 

SW-869013 Cyanide SolidIOil Extraction 

SW-8690124 Cyanide-Total 

Metal Preparation 

SW-846-8310 PAH Analysis 

Complete 

2.5 

Complete 

See Attached 

12/14/1998 GLB 

12/18/1998 CLW 

12/14/1998 DLB 

1212311998 TMS 



Robert E. Lee & Associates, Inc. 
Wisconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource Technology 
23713 W Paul Rd 

,>ewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn.: Roy Wittenburg 
Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 

Chain: 59417 
Report Date: 110711 999 

SW-846-60108 Total Lead ICP 

SM-2540G Total Solids 

SW-846-8021 B Volatile Organic Analysis 

98REL023764 1211 011 998 SB-735 (1 1) 

SW-846-9013 Cyanide SolidlOil Extraction 

SW-846-9012A C yanide-Total 

Metal Preparation 

SW-846-8310 PAH Analysis 

ASTM D l  2464 Sulfur 

SW-846-60108 Total Lead ICP 

SM-2540G Total Solids 

N-846-8021 B Volatile Organic Analysis 

98REL023765 1211 011 998 CORIIPOSI'TE 1 

SW-846-9013 Cyanide SolidlOil Extraction 

SW-846-9012A Cyanide-Total 

Metal Preparation 

SW-846-8310 PAH Analysis 

ASTM D l  2 9 6 4  Sulfur 

SW-846-601 OB Total Lead ICP 

SM-2540G Total Solids 

SW-8+21 B Volatile Organic Analysis 

98REL023766 1211011998 COMPOSITE I 

SW-846-82608 TCLP Volatile Organic Analysis by GCMS 

TCLP Volatile Zero Head Space Extraction 

20 

82 

See Attached 

Complete 

164 

Complete 

See Attached 

0.1 5 

10  

85 

SeeAttached 

Complete 

7.1 

Complete 

See Attached 

0.12 

38 

85 

See Attached 

See Attached 

Complete 

mg/Kg 1.8 6.0 12/15/1998 DLB 

% 0.010 0.033 12/11/1998 DJN 

12/16/1998 TO 

12/14/1998 GLB 

mg/Kg 1.2 4.0 12/18/1998 CLW 

12/14/1998 DLB 

12123I1998 TMS 

% 0.014 0.047 12/14/1998 DEY 

mg/Kg 1.7 5.7 12/15/1998 DLB 

'30 0.010 0.033 12/11/1998 DJN 

Date 

TO 

GLB 

CLW 

DL8 

TMS 

D EY 

DL8 

DJN 

TO 

JF 

GLB 



Robert E. Lee & Associates. Inc. 
Quality Control Report - Description of Flags 

13 L The reported result is less than the practical quantitation limit (PQL). 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL, RESOURCE TECHNOLOGY 
PROJECT: 13 13/WPSC-CAMP MARINA 
CHAIN NUMBER: 59417 

NARRATIVE 

This narrative is relevant to samples PZ-702(15), SB-726(11.5), SB-733(1 I), SB-734(13), SB- 
735(11) and COMPOSITE 1: 

The samples were analyzed for polynuclear aromatic hydrocarbons following SW-846 Method 
8310. 

The sample used for the matrix spikes is not listed above. The following is a summary of the 
quality control results: 

1. The reported compounds were not detected in the method blank. 

2. The precision between the matrix spike recovery and the method spike recovery was 
within laboratory limits for each of the reported compounds. 

3. The matrix spike recovery was within laboratory limits for each of the reported 
compounds. 

4. The matrix spike duplicate recovery was within laboratory limits for each of the 
reported compounds. 

5. The surrogate recovery for all samples was within laboratory limits except for samples 
PZ-702(15), SB-733(1 I), SB-734(13) and SB-735(11) which were above laboratory 
limits due to co-eluting interference peaks from the samples. The data was accepted 
because the surrogate recoveries in the method blank and method spike was within 
laboratory limits. 

6. The initial and final check standards verified the calibration curve for each of the 
reported compounds. 

Steve Heraly 
Laboratory Coordinato 
trns 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8310. POLYNUCLEAR AROMA'TIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/09/98 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 12/21 198 REL SAMPLE NUMBER: 98REL023760 
DATE ANALYZED: 12/23/98 SAMPLE NAME: PZ-702(15) 

ANALYZED BY: TMS 

1 FLUORENE ND I 

MDL and results based on amount of sample used and percent solids. 

= THE MDL'S WERE ADJUSTED FOR A 10ML FINAL VOLLIME 
** = THlS SAMPLE WAS DILUTED 1:1000 FOR THESE COMPOUNDS AND ANALYZED ON 12/29/98 
*** = THIS SAMPLE WAS DILUTED 1 5 0 0  FOR THESE COMPOUNDS AND ANALYZED ON 12/29/98 
**** = THIS SAMPLE WAS DILUTED 1:40 FOR THESE COMPOUNDS AND ANALYZED ON 12/29/98 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTlTATlON LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST &J<%J&, / L ~ L  
u 

THlS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. 
LAB0 RAT0 RY S ERVlC ES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/09/98 PROJECTNUMBER: 1313 

DATE EXTRACTED: 12/21 198 REL SAMPLE NUMBER: 98REL023761 
DATE ANALYZED: 12/23/98 SAMPLE NAME: SB-726(11.5) 

ANALYZED BY: TMS 

ACENAPHTHENE 

NZO(AH)ANTHRACENE 

MDL and results based on amount of sample used and percent solids. 
= THE MDL'S WERE ADJUSTED FOR A 10ML FINAL VOLUME 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

THIS REPORT IS VALID ONLY WH k+h CCOMPANIED WITH THE APPROPRIATE NARRATIVE 



METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTlFlCATlON NUMBER: 405043870 

--\, 

/ 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/09/98 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 1 2/21 198 REL SAMPLE NUMBER: 98REL023762 
DATE ANALYZED: 12/23/98 SAMPLE NAME: SB-733(11) 

ANALYZED BY: TMS 

1 ACENAPHTHENE 1 5671 18901 ND I 

1 FLUORENE 1 22 1 74 1 ND I 

I I I I I 

MDL and results based on amount of sample used and percent solids. 
= THE MDCS WERE ADJUSTED FOR A 1 OML FINAL VOLUME 

** = THlS SAMPLE WAS DILUTED 1:250 FOR THESE COMPOUNDS AND ANALYZED ON 12/29/98 
*** = THlS SAMPLE WAS DILUTED 1:60 FOR THESE COMPOUNDS AND ANALYZED ON 12/29/98 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LlMlT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 



ROBERT E LEE 8 ASSOCIKTES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
W1"?ONSIN CERTIFICATION NUMBER: 405043870 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/09/98 PROJECT NUMBER: 1313 

DATE EXlRACTED: 12/21 198 REL SAMPLE NUMBER: 98REL023763 
DATE ANALYZED: 12/23/98 SAMPLE NAME: SB-734(13) 

ANALYZED BY: TMS 

1 ACENAPHTHYLENE 1 5161 17201 ND I 

I I I I I 

MDL and results based on amount of sample used and percent solids. 
= THE MDL'S WERE ADJUSTED FOR A 1 OML FINAL VOLUME 

** = THlS SAMPLE WAS DILUTED 1:30 FOR THESECOMPOUNDS AND ANALYZED ON 12/29/98 
*** = THlS SAMPLE WAS DILUTED 1.90 FOR THIS COMPOUND AND ANALYZED ON 01/05/99 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOLIND NOT DETECTED AT OR ABOVE THE MDL 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 

METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. 

WISCONSIN CERTIFICATION NUMBER: 405043870 ) 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1211 0198 PROJECTNUMBER: 1313 

DATE EXTRACTED: 12/21 198 REL SAMPLE NUMBER: 98REL023764 
DATE ANALYZED: 12/23/98 SAMPLE NAME: SB-735(ll) 

ANALYZED BY: TMS 

I I I I I 

MDL and results based on amount of sample used and percent solids. 

= THE MDL'S WERE ADJUSTED FOR A 1 OML FINAL VOLUME , 

** = THIS SAMPLE WAS DILUTED 1:100 FOR THESE COMPOUNDS AND ANALYZED ON 12/29/98 
*** = THIS SAMPLE WAS DILUTED 1 :250 FOR THIS COMPOUND AND ANALYZED ON 12/29/98 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LlM IT (PQL) 
MDL = METHOD DETECI'ION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST -A~-u,A 
THIS REPORT IS VALID ONLY WHE d ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY. WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
V1Y9CONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1211 0198 PROJECT NUMBER: 1313 

DATE EXTRACTED: 12/21 198 REL SAMPLE NUMBER: 98REL023765 

DATE ANALYZED: 12/23/98 SAMPLE NAME: COMPOSITE 1 

ANALYZED BY: TMS 

1 ACENAPHTHENE ND 1 

1 2- METHYLNAPHTHALENE 1 3761 12501 : ND I 

I I I I 

MDL and results based on amount of sample used and percent solids. 
= THE MDL'S WERE ADJUSTED FOR A 1OMLFlNAL VOLUME 

** = THlS SAMPLE WAS DILUTED 1 :30 FOR THESE COMPOUNDS AND ANALYZED ON 12/30/98 
*** = THlS SAMPLE WAS DILUTED 1.50 FOR THlS COMPOUND AND ANALYZED ON 12/29/98 

(p) = REPORTED RESULT IS LESS THAN THE PRACI'ICAL QUANTITAI-ION LlM IT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

a 
THlS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, WC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: I3 13/WPSC-CAMP MARINA 
CHAIN NUMBER: 594 17 

NARRATIVE 

This narrative is relevant to samples PZ-702(15), SB-726(11.5), SB-733(1 I), and SB-734(13). 

The samples were analyzed for petroleum volatile organic compounds following SW-846 
Method 802 1 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the soil method blank. 

2 .  The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control spike was within method limits for each of 
the reported compounds. 

3. The surrogate recovery for all samples was within laboratory limits. 

5 .  The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Steve Heral y \ \ 
Laboratory ~oord inas r  
to 



ROBERT E. LEE & ASSOCIATES, INC. 

LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 2100 

GREEN SAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN GAS 

CHROMATOGRAPHY WlTH PHOTOlONlZATlON 

3ETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/09!98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 12!16!98 

PROJECT NUMBER: 131 3 ANALYZED BY & GC NO.: TO / GC#3 

SAMPLE: PZ-702(15) DILUTION: 1 TO 1000 

REL SAMPLE NUMBER: 98REL023760 

RESULT MDL PQL 

ANALYTE 
-. u g i k a  u g l k g  -- u g l k g  

BENZENE 

ETHYLBENZENE 

TOLUENE 5:200G 4200 14000 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (SCI ........... 100 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N!A = COMPOUND NOT ANALYZED 

Q 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES. INC. 

LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 2100 

GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

WlSCONSlN CERTIFICATION NLIM BER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN GAS 

CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12!09/98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 12'1 6/98 

PROJECT NUMBER: 131 3 ANALYZED BY & GC NO.: T 3  I GC#3 

SAMPLE: SB-726(11.5) DILUTION: NONE 

REL SAMPLE NUMBER: 98REL023761 

- 
RESULT MDL PQL 

ANALYTE ug/kg ug/kg I I uglkg 

BENZENE 

ETHYLBENZENE 

TOLUENE 

m.p -XYLENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 100 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

THIS REPORT IS VALID ONLY WHEN ACCO d PANED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 

2825 S WERSTER AVE. P.O. BOX 2100 
GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTlFlCATlO N NUMBER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN GAS 
CHROMATOGRAPHY WlTH PHOTOIONIZATION 
DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/09/98 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 6/98 

PROJECT NUMBER: 131 3 ANALYZED BY 8 GC NO.: TO / GC#3 
SAMPLE: SB-733(11) DILUTION: 1 TO 10 

REL SAMPLE NUMBER: 98REL023762 

RESULT MDL PQL 
ANALYTE 
- - - - - -. - . - - - - -- - - - I uglkg ug/kg uglkg 

BENZENE 

ETHYLBENZENE 

TOLUENE 

m.p-XYLENE 

0-XYLENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 103 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (POL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOTANALYZED 

ATTEST A-u2L u, 1 G3r 

3 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 

LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 2100 

GREEN RAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN GAS 

CHROMATOGRAPHY WITH PHOTOIONIZATION 

DETECTOR. 

WISCONSIN CERTIFICATION NUMBER: 405043870 -- 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/09/98 

PROJECT: WPSC-CAMP MARINA 
PROJECT NUMBER: 131 3 

SAMPLE: SB-734(13) 

REL SAMPLE NUMBER: 98REL023763 

DATE ANALYZED: 1211 6/98 

ANALYZED BY 8 GC NO.: TO / GC#3 

DILUTION: NONE 

I RESULT I MDL PQ L 

ANALYTE 1 ug/kg ' ~ g / k g  ' ug/kg_ --- - - _ - 

BENZENE 

ETHYLBENZENE 

TOLUENE 

m.p -XYLENE 

o-XYLENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (X) ........... 100 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

THIS REPORT IS VALID ONLY WHEN ACCOMP 3 IED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATLLRAL RESOURCE TECHNOLOGY 
PROJECT: 13 1 3/nTPSC-CAMP MARINA 
CHAIN NUMBER: 59417 

This narrative is relevant to sample SB-735(11). 

The sample was analyzed for petroleuin volatile organic co~npounds following SW-846 Method 
802 1 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the soil method blank. 

2. The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control spike was within method limits for each of 
the reported compounds. 

4. The surrogate recovery was within laboratory limits. 

5. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Laboratory Coordinator 
to 



ROBERT E. LEE 8 ASSOCIATES, INC. 

LABORATORY SERVICES 

2825 S. WESSTER AVE. P.O. BOX 21 00 

GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN GAS 

CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 1211 0198 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 8/98 

PROJECT NUMBER: 131 3 ANALYZED BY 8 GC NO.: TO / GC#3 

SAMPLE: SB-735(11) DILUTION: NONE 

REL SAMPLE NUMBER: 98REL023764 

MDL PQL 
I I ; I I ANALYTE u g / k g  u g / k g  

I I I 

I 

BENZENE 

ETHYLBENZENE 

TOLUENE 

m.p-XYLENE 

0-XYLENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 93 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

ATTEST &A.L -%-A, ,lGX 
a 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: 
PROJECT: 
CHAIN NUMBER: 

NATURAL RESOURCE TECHNOLOGY 
13 13lWPSC-CAMP MARINA 
5941 7 

NARRATIVE 

This narrative is relevant to sample COMPOSITE 1. 

The sample was analyzed for petroleum volatile organic compounds following SW-846 Method 
8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the soil method blank. 

2. The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3.  The recovery for each soil laboratory control spike was within method limits for each of 
the reported compounds. 

4. The surrogate recovery was within laboratory limits. 

5. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

6. The sample was reanalyzed to verify results. 

& L & L  Steve Heraly 

Laboratory coord inas  
to 



ROBERT E. LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8021. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN GAS 
CHROMATOGRAPHY WITH PHOTOIONIZATION 
DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 1211 0198 

PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 12/21 I98 

PROJECT NUMBER: 1313 ANALYZED BY 8 GC NO.: TO I GC#3 

SAMPLE: COMPOSITE 1 DILUTION: NONE 
REL SAMPLE NUMBER: 98REL023765 

RESULT MDL I PQL 
ANALYTE 
-- -- uglkg uglkg uglkg 

BENZENE 

ETHYLBENZENE 

TOLUENE 

m.p-XYLENE 

Results are based on dry weight 

FLUOROBENZENE SURROGATE RECOVERY (%) ........... 101 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

ATTEST A& -2b.dL /GJL 



ROBERT E. LEE & ASSOCIATES, LNC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13 1 WPSC-CAMP MARMA 
CHAIN NUMBER: 594 17 

NARRATIVE 

This narrative is relevant to sample COMPOSITE 1. 

The sample was analyzed for benzene following SW-846 Method 8260. 

The following is a summary of the quality control results: 

1. Benzene was not detected in the method blank. 

2. The precision between the matrix spike recovery and the matrix spike duplicate recovery 
was within laboratory limits for benzene. 

3. The matrix spike and matrix spike duplicate recoveries were within laboratory limits for 
benzene. 

. . 

4. The surrogate recovery was within laboratory limits for each of the three surrogates 
spiked. 

5 .  The initial and final calibration check standards verified the calibration curve for benzene. 

Laboratory Coordinator 
JF 



ROBERT E. LEE & ASSOCIATES, INC 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2 1  00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338  
WISCONSIN CER'l7FICATION NUMBER: 405043870 

CLIENT: Natural Resource Technology 
DATE SAMPLED: December 10, 1998 , 

DATE ANALYZED: December 14, 1998 
ANALYZED BY: JF 

'Dibromofluoromethane surrogate recovery .................................. 
'Toluene-d8 surrogate recovery ................................................... 

Bromofluorobenzene surrogate recovery ...................................... 

ND= COMPOUND NOT DETECTED AT OR ABOVE MDL 

MDL= METHOD DETECTION LIMIT 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTlTATlON LIMIT (PQL) 

METHOD 8260. VOLATILE ORGANIC COMPOUNDS IN 
A TCLP BY PURGE AND TRAP 
CAPILLARY COLUMN GAS CHROMATOGRAPHY 
WITH MASS SELECTIVE DETECTION. 

PROJECT: 1 31 3NVPSC-Camp Marina 
CHAIN NUMBER: 5941 7 

REL NUMBER: 98REL023766 
SAMPLE: Composite 1 

DILUTION: 1 to  25 



Rcbllert E. Lee & Associates, Inc. 
1 E I I ~  ring, S ~ ~ r v e y i n g ,  I.aburntory Serviec!s TO ensure the pr . handling of samples, CHAIN OF CUSTODY F- , - 'IRD .- &i 2825 s. Webster Ave. BOX 2100 Green Bay, W154306-2100 piease see the bacK for instructions. 

Green Bay Olfice 920.336.6338 FAX 920.336.9141 
Milwaukee Office 414.569.8893 FAX 414.569.7995 c o w  5 9 4 1 7 ~ ~  

0 WPDES 0 RCRA 

eceived by Lab 

WISCONSIN DNR CERTIFICATION NUMBER 405043870 
Preservallon Key 

N = Nitric Acid 0 = Sodium Hydroxide 
H = I-lydrocliloric Acid U = Unpreserved 
M = Methanol S = Sulfuric Acid 



MASTER FILE COPY 
Robert E. Lee & Associates, ~ ~ R B ~ J E C T #  !.iia 

m ,. 
Engineering, Surveying, Laboratory Services LU: A 
2825 S. Webster Ave. Milwaukee Area 
P.O. Box 2100 
Green Bay. WI 54306-2100 
Phone: (9M) 336-6338 
Fax: (920) 336-91 41 

830 Armour Rd. 
Oconomowoc, WI 53066 
Phone: (41 4)5@&8893 1-800-7758893 
Fax: (41 4)5697935 

E-Mail: rel@netnet.net Wisconsin Certification Number: 405043870 

ROY WITTENBURG 

NATURAL RESOURCE TECHNOLOGY 
23713 W PAUL RD 

PEWALIKEE WI 53702 

Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 
Contact ID: 3489 

Report Date: 1/07/1999 

Chain Number: 59412 

Project No: 1313 

Project Name: WPSC-CAMP MAR1 NA 

Receive Date: 12/12/1998 

Sample Date: 12/10/1998 

Attest: 



Robert E. Lee 8 Associates, Inc. 
Wisconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource Technology 
23713 W Paul Rd 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn.: Roy Wittenburg 
Phone: (41 4)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 

Chain: 59412 
Report Date: 1/07/1999 

98REL023931 12/10/1998 SB-732 (1 31 

SW-8469013 Cyanide Solid/Oil mraction Complete 12/14/1998 GLB 

SW-8469012A Cyanide-Total 0.049 mglKg 13 0.025 0.083 12/18/1998 CLW 

Metal Preparation Complete 12/14/1998 DLB 

SW-846-8310 PAH Analysis See Attached 12/23/1938 TMS 

SW-8466010B Total Lead ICP 5.2 mg/Kg 13 1.8 6.0 1 211 511 998 DLB 

SM-2540G Total Solids 82 % 0.010 0.033 12/15/1998 DJN 

SW-845-8021 B Volatile Organic Analysis See Attached 12/18/1998 TO 

Page 1 



Robert E. Lee & Associates. Inc. 
Quality Control Report - Description of Flags 

13 L The reported result is less than the practical quantitation limit (PQL). 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13lWPSC-CAMP MARINA 
CHAM NUMBER: 59412 

NARRATIVE 

This narrative is relevant to sample SB-732(13). 

The sample was analyzed for polynuclear aromatic hydrocarbons following SW-846 Method 
8310. 

The sample used for the matrix spikes is not listed above. The following is a summary of the 
quality control results: 

1. The reported compounds were not detected in the method blank. 

2. The precision between the matrix spike recovery and the method spike recovery was 
within laboratory limits for each of the reported compounds. 

3. The matrix spike recovery was within laboratory limits for each of the reported 
compounds. 

4. The matrix spike duplicate recovery was within laboratory limits for each of the 
reported compounds. 

5. The surrogate recovery was below laboratory limits but re-extracted on 01/04/99 past 
hold time. Both results from the initial and re-extracted samples will be reported. 

6. The initial and final check standards verified the calibration curve for each of the 
reported compounds. 

Steve Heraly \ \' 
Laboratory coordinator" 
tms 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NLIMBER: 405043870 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PRO.IECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1211 0198 PRO.IECT NUMBER: 1313 

DATE EXTRACTED: 1 2/21/98 REL SAMPLE NUMBER: 98REL023931 

DATE ANALYZED: 12/23/98 SAMPLE NAME: SB-732(13) 

ANALYZED BY: TMS 

I I I I I 
MDL and results based on amount of sample used and percent solids. 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST 0 ,  
u. 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 

METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. 

WISCONSIN CERTIFICATION NUMBER: 405043870 
- 3, 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1211 0198 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 01 104199 PAST HOLD TIME REL SAMPLE NUMBER: 98REL023931 
DATE ANALYZED: 01 /05/99 SAMPLE NAME: SB-732(13) 

ANALYZED BY: TMS 

I BENZO(A)ANTH RACENE 1 4.7) 161 ND 1 

I I I I 

MDL and results based on amount of sample used and percent solids. 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

THIS REPORT IS VALID ONLY WHE A ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13lWPSC-CAMP MARINA 
CHAIN NUMBER: 594 12 

NARRATIVE 

This narrative is relevant to sample SB-732 (13). 

The sample was analyzed for petroleum volatile organic con~pounds following SW-846 Method 
8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the soil method blank. 

2. The precision between .the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control.spike was within method limits for each of 
' the reported compounds. 

4. The surrogate recovery was within laboratory limits. 

5 .  The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Laboratory Coordinator 
to 



ROBERT E. LEE B ASSOCIATES, INC. METHOD 8021. VOLATILE ORGANIC COMPOUNDS 
LABORATORY S ERVlCES BY PURGE AND TRAP CAPILLARY COLUMN GAS 
2825 S. WEBSTER AVE. P.O. BOX 21 00 CHROMATOGRAPHY WITH PHOTOIONIZATION 
GREEN BAY, WIS 54306 DETECTOR. 

TELEPHONE NUMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 1211 0198 
PROJECT: WPSC-CAMP MARINA DATE ANALYZED: 1211 8/98 

PROJECT NUMBER: 131 3 ANALYZED BY B GC NO.: TO I GC#3 

SAMPLE: SB-732(13) DILUTION: NONE 
REL SAMPLE NUMBER: 98REL023931 

RESULT MDL PQ L I 

ANALYTE . - - - - - - - - - . . . - . - -- uglkg uglkg ug/k!3 

BENZENE 300 9.0 30 

ETHYLBENZENE 2521 4.5 15 

TOLUENE 43 4.2 14 

m.p-XYLENE 1067 19 63 

0-XYLENE 61 4 9.0 30 ! 

Results are based on dry weight 

FLLJOROBENZENE SURROGATE RECOVERY (%) 101 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL OUANTITATION LIMIT (POL) 

MDL = METHOD DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED N/A = COMPOUND NOT ANALYZED 

ATTEST 

THIS REPORT IS VALID ON THE APPROPRIATE NARRATIVE 



' , Robert E. Lee & Associates, Inc. 
I&, Isac -ins, S ~ ~ r v e y i ~ ~ g ,  I.nl~oratory Services To ensure the prr handling of samples, 

2825 -. .rebsler Ave. Box 2100 Green Bay. WI 54306-2100 
Green Bay Ollice 920.336.6338 FAX 920.336.9141 
Milwaukee Ollice 414.569.8893 FAX 414.569.7995 

please see the bao for instructlons. ' 

CHAIN OF CUSTODY RF"IRD 

, . J  '.J 
Alp - . _  I / Sample Condition I '.eked by L a b . - & & t & - ~ - i a I I ~  [w8L .- . (A ?AM P = PM Sample pH 

u .  

WISCONSIN DNR CERTIFICATION NUMBER 405043870 
Preservation Key 

N = Nitric Acid 0 = Sodium Hydroxide 
H = Hvdrochloric Acid U = Un~reserved 
M = ~e lhanol  S = ~uifuric Acid 



APPENDIX D 

GROUNDWATER LABORATORY ANALYTICAL REPORTS 



I Robert E. Lee & Associates, Inc. 
Engineering, Surveying, Laboratory Services 
2825 S. Webster Ave. Milwaukee Area 
P.O. Box 2100 830 Armour Rd. 
Green Bay. WI 54306-2100 Oconomowoc, WI 53066 
Phone: (920) 336-6338 Phone: (41 4)569-8893 1-800-775-8893 
Fax: (920) 336-9141 Fax: (414)569-7995 
E-Mail: rel@netnet.net Wisconsin Certification Number: 405043870 

ROY WllTENBlIRG 
NATURAL RESOURCE TECHNOLOGY 
23713 W PAUL RD 

PEWAUKEE WI 53702 

Phone: (41 4)523-9000 
Fax: (414)523-9001 

Client ID: 003604 
Contact ID: 3489 

Report Date: 1/12/1999 

Chain Number: 59414 

Project No: 1 31 3 

Project Name: WPSC-CAMP MARINA 

Receive Date: 1212411 998 

Sample Date: 12/21/1998 

Attest: d* 
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Robert E. Lee & Associates, Inc. 
Wsconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource 
2371 3 W Paul Rd 

Technology 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn.: Roy Wttenburg 
Phone: (414)523-9000 

Fax: (41 4)523-9001 
Client ID: 003604 

Chain: 59414 
Report Date: 1/12/1999 

SW-846-8310 PAH Analysis See Attached 1/05/1999 TMS 

SW-846-8021 B Volatile Organic Analysis See Attached 1/04/1999 TO 

98REL024744 1212111 998 PZ-702 

SW-846-901% Cyanide-Amenable-Dissolved <0.002 mglL 0.0020 0.0067 12/31/1998 CLW 

SW-846-901% Cyanide-Dissolved <0.002 mglL 0.0020 0.0067 12/30/1998 CLW 

SM-4500-CN- Cyanide-Weak Acid Dissociable-Dissolved <0.002 mglL 0.0020 0.0067 12/30/1998 CLW 

SW-846-6010B Dissolved lron ICP 

SW-846-7421 Dissolved Lead GFAA 

Metal Preparation 

SW-846-8310 PAH Analysis 

SW-846-6010B Total Hardness 

SW-846-6010B Total lron ICP 

SW-846-8021 B Volatile Organic Analysis 

98REL024745 1212111 998 PZ-703 

SW-846-901% Cyanide-Amenable-Dissolved 

SW-846-901% Cy anide-Dissolved 

SM-4500-CN- Cyanide-Weak Acid Dissociable-Dissolved 

SW-846-8310 PAH Analysis 

SW-846-8021 B Volatile Organic Analysis 

0.063 mglL 0.0099 0.033 

<0.73 uglL 0.73 2.4 

Complete 

See Attached 

31 7 mglL 0.24 0.8 

35 mglL 0.22 0.73 

See Attached 

0.002 mglL a 0.0020 0.0067 

0.002 mglL - 13 0.0020 0.0067 

0.002 mglL - 13 0.0020 0.0067 

See Attached 

See Attached 

12/29/1 998 DAW 

12/30/1998 DLB 

12/29/1998 DLB 

1/05/1 999 TMS 

1./04/1999 DAW 

110411 999 DAW 

12/31/1998 TO 

12/31 11 998 CLW 

12/30/1998 CLW 

12/31/1998 CLW 

1/05/1999 TMS 

1/05/1999 TO 

Page 3 



Robert E. Lee & Associates, Inc. 
Quality Control Report - Description of Flags 

13 L The reported result is less than the practical quantitation limit (PQL). 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13/WPSC-CAMP MARINA 
CHAIN NUMBER: 59414 

NARRATIVE 

This narrative is relevant to samples MW-701, MW-703, MW-704, MW-705, MW-707, MW- 
708, MW-709, MW-A, MW-B, PZ-701, PZ-702 and PZ-703. 

The samples were analyzed for polynuclear aromatic hydrocarbons following SW-846 Method 
8310. 

The sample used for the matrix spikes is not listed above. The following is a summary of the 
quality control results: 

1. The reported compounds were not detected in the method blank. 

2. The precision between the matrix spike recovery and the matrix spike duplicate 
recovery was within laboratory limits for each of the reported compounds. 

3. The matrix spike and matrix spike duplicate recoveries were within laboratory limits 
for each of the reported compounds except for acenaphthene which was above 
laboratory limits. The data was accepted because there was insufficient sample left to 
re-extract. 

4. The surrogate recovery for all samples was within laboratory limits except for MW- 
701, MW-703 and MW-707 which were above laboratory limits due to co-eluting 
interference peaks from the sample. The data was accepted because the surrogate 
recovery in the method blank was within laboratory limits. 

5. The initial and final check .standards verified the calibration curve for each of the 
reported compounds. 

Steve Heraly ,J ' 
Laboratory Coordinator 
tms 



ROBERT E LEE 8 ASSOCIATES, INC. 
LAB0 RAT0 RY S ERVlC ES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
' YCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 1 2/21 198 PROJECT NUMBER: 1313 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024734 
DATE ANALYZED: 01 /04/99 SAMPLE NAME: MW-701 

ANALYZED BY: TMS 

I I I I 

MDL and results based on amount of sample used 
= THlS SAMPLE WAS DILUTED 1 :17 FOR THESE COMPOUNDS AND ANALYZED ON 01 108199 

** = THIS SAMPLE WAS DILUTED 1:4 FOR THESE COMPOUNDS AND ANALYZED ON 01/08/99 

*** = THIS SAMPLE WAS DILUTED 1 2 0 0  FOR THIS COMPOUND AND ANALYZED ON 01 I08199 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

4 
THlS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRA'TIVE 



ROBERT E LEE 8 ASSOCIATES, INC. METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 -: 

3 
CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATESAMPLED: 12/21/98 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 1 2/28/98 REL SAMPLE NUMBER: 98REL024735 
DATE ANALYZED: 01/04/99 SAMPLE NAME: MW-703 

ANALYZED BY: TMS 

CHRYSENE 0.092 
DIBENZO(AH)ANTHRACEN E I 0.25 I :::;I 

MDL and results based on amount of sample used 
* = THlS SAMPLE WAS DILUTED 1:17 FOR THESE COMPOUNDS AND ANALYZED ON 01/08/99 
** = THIS SAMPLE WAS DILUTED 1:3 FOR THIS COMPOUND AND ANALYZED ON 01/08/99 
c+* = THIS SAMPLE WAS DILUTED 1:100 FOR THIS COMPOUND AND ANALYZED ON 01/08/99 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTlTATlON LIMIT (PQL) 
MDL = M ErHOD DETECI'ION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

Q 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
W!SCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 1313 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024736 
DATE ANALYZED: 01 104199 SAMPLE NAME: MW-704 

ANALYZED BY: TMS 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST && -Xb.&L , &=d 

THIS REPORT IS VALID ONLY WHEN & A OMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
'TELEPHONE NUMBER: (920) 336 - 6338 

METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

WISCONSIN CERTIFICATION NUMBER: 405043870 !-+ 
' 

CLIENT NAME: NATURAL RESOURCE 'TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 1313 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024737 
DATE ANALYZED: 01/04/99 SAMPLE NAME: MW-705 

ANALYZED BY: TMS 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTH RACEN E 
BENZO(A)PYRENE 
BENZO(8)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K) FLUORANTHENE 
CHRYSENE 
DlBENZO(AH)ANTHRACENE 
FLUORANTHENE 
FLUORENE 

INDENO(1,2,3-CD)PYRENE 
1 - METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST - 3 ~ ~ &   if^^^ 
\ ' 
4 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE 8 ASSOCIA'TES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 

GREEN BAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

""?CONSIN CERTIFICATION NUMBER: 405043870 

MErHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024738 
DATE ANALYZED: 01/04/99 SAMPLE NAME: MW-707 

ANALYZED BY: TMS 

ACENAPHTHYLENE 

I BENZOIAIANTH RACENE ND I 

I BENZO(B) FLUORANTHENE 1 0.121 0.411 ND I 

MDL and results based on amount of sample used 
= THlS SAMPLE WAS DILUTED 1 :12 FOR THESE COMPOUNDS AND ANALYZED ON 01 /08/99 

** = THlS SAMPLE WAS DILUTED 1:3 FOR THESE COMPOUNDS AND ANALYZED ON 01/08/99 
*** = THlS SAMPLE WAS DILUTED 1 :loo FOR THlS COMPOUND AND ANALYZED ON 01/08/99 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LlMlT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST ~. 

4 
THlS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 

-- 
WISCONSIN CERTIFICATION NUMBER: 405043870 ? 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21/98 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024739 
DATE ANALYZED: 01 104199 SAMPLE NAME: MW-708 

ANALYZED BY: TMS 

ACENAPHTHENE 
ACENAPHTHYLENE 
ANTHRACENE 
BENZO(A)ANTHRACEN E 
BENZO(A)PYRENE 
BENZO(B) FLUORANTHENE 
BENZO(G,H,I)PERYLEN E 
BENZO(lg FLUORANTH ENE 
CHRYSENE 
DlBENZO(AH)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(1,2,3-CD)PYRENE 
1 -METHYLNAPHTHALEN E 
2 - METHYLNAPHTHALEN E 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

I 

MDL and results based on amount of sample used 

(p) = REPORTED RESLILT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST 

4 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WIQCONSIN CERTIFICA'I'ION NUMBER: 405043870 

METHOD 8310. POLYNUCLEAR AROMA'I'IC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 1313 

DATE EXTRACTED: 1 2/28/98 REL SAMPLE NUMBER: 98REL024740 
DATE ANALYZED: 01/05/99 SAMPLE NAME: MW-709 

ANALYZED BY: TMS 

1 ACENAPHTHYLENE / 1.31 4.41 ND I 

INDEN0(1,2,3-CD)PYRENE 
1 - M ETHYLNAPHTHALENE 
2 - METHYLNAPHTHALENE 

I I I I I 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS THAN THE PRACl'ICAL QUANTITA1-ION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST ., &XU&, ,1~36 
\I 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 ,<_ 

3\ 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21/98 PRO.lECT NUMBER: 131 3 

DATE EXTRACTED: 12/28/98 R E 1  SAMPLE NUMBER: 98REL024741 
DATE ANALYZED: 01/05/99 SAMPLE NAME: MW-A 

ANALYZED BY: TMS 

ACENAPH'THENE 
ACENAPHTHYLENE 
ANTHRACENE. 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K) FLUORANTH ENE 
CHRYSENE 
DlBENZO(AH)ANTHRACENE 
FLUORANTHENE 
FLUORENE 
INDENO(l,2,3-CD)PYRENE 
1 - METHYLNAPHTHALENE 
2-METHYLNAPHTHALENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST 2L-L 2J-!bJL, , 
\ ' 

THIS REPORT IS VALID ONLY WHEN 9 COMPANIED WITH THE APPROPRIATE NARRATIVE 



METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. ROBERT E LEE 8 ASSOCIATES, INC. 
LAB0 RAT0 RY S ERVlCES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
V"?PONSIN CERTIFICATION NUMBER: 405043870 r 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NLIMBER: 1313 

DATE EXTRACTED: 1 2/28/98 REL SAMPLE NUMBER: 98REL024742 
DATE ANALYZED: 01 /05/99 SAMPLE NAME: MW-B 

ANALYZED BY: TMS 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS 'THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 



ROBERT E LEE & ASSOCIATES, INC. 
LAB0 RATORY S ERVlCES 
2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY. WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 1313 

DATE EXTFIACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024743 
DATE ANALYZED: 01 105199 SAMPLE NAME: PZ-701 

ANALYZED BY: TMS 

1 ACENAPHTHENE ND I 

BENZO(A)PYRENE 

BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(QFLU0RANTH ENE 
CHRYSENE 

I I I I I 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

THIS REPORT IS VALID ONLY WHEN A CCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICA'rION NUMBER: 405043870 

METHOD 8310. POLYNUCLEAR AROMATIC HYDROCARBONS. 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024744 
DATE ANALYZED: 01 105199 SAMPLE NAME: PZ-702 

ANALYZED BY: TMS 

1 ACENAPHTHENE 1 1.41 4.71 ND 1 

2 - M ETHY LNAP HTHALEN E 

MDL and results based on amount of sample used 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 



ROBERT E LEE & ASSOCIATES, INC. METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 
LABORATORY SERVICES 
2825 S. WEBS'TER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 

1 

WISCONSIN CERTIFICATION NUMBER: 405043870 

CLIENT NAME: NATURAL RESOURCE TEC d! OLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 12/21 198 r PROJECT NUMBER: 131 3 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024745 
DATE ANALYZED: 01 /05/99 SAMPLE NAME: MW-703 

ANALYZED BY: TMS 

. - 
ACENAPHTHEN E ND 
ACENAPHTHYLENE 

BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO()O FLUORANTHENE 
CHRYSENE 
DIBENZO(AH)ANTHRACENE 

MDL and results based on amount of sample used 
= THlS SAMPLE WAS DILUTED 1:3 FOR THlS COMPOUND AND ANALYZED ON 01/08/99 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTION LIMIT 
ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

ATTEST 
\ '  



ROBERT E. LEE & ASSOCIATES, INC. 
.. ' - .  

CLIENT: N A W  RESOURCE TECHNOLOGY 
PROJECT: 13 13fWPSC-CAMP MARINA 
CHAIN NUMBER: 59414 

This narrative is relevant to samples MW-701, MW-703, MW-704, MW-705, MW-707, MW- 
708, and MW-709. 

The samples were analyzed for petroleum volatile organic compounds following SW-846 
Method 8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the water method blank. 

2. The precision between the matrix spike recovery and matrix spike duplicate recovery 
was within laboratory limits for each of the reported compounds. 

3. The precision between the recoveries of the water duplicate control spikes was within 
method limits for each of the reported compounds. 

4. The matrix spike and matrix spike duplicate recoveries were within laboratory limits for 
each of the reported compounds. 

5 .  The recovery for each water laboratory control spike was within method limits for each 
of the reported compounds. 

6. The surrogate recovery for all samples was within laboratory limits. 

7. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

L-4 I G ~ L  
Steve Heraly 1 

Laboratory coordinator 
to 



ROBERT E. LEE & ASSOCIATES, INC. 

LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
L4lISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 
GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 /98 PROJECT NUMBER: 131 3 

DATE ANALYZED: 12/31 /98 REL JOB NUMBER: 98REL024734 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW-701 
DILUTION: 1 TO 50 

1 BENZENE 

; TOLUENE 

i ETHYLBENZENE 
I / m.p-XYLENE 

/ o-XYLENE 

RESULT 
I 

I 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 

MDL  PQL  

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED - SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

* = ANALYZED 01/04/99 

DILUTION FACTOR FOR 01/04/99: 1 TO 500 

4 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 

u g/L : ANALYTE 

I 
1 

I I 

ug /L  ug/L 



ROBERT E. LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2100 

GREEN BAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WITH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECSNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 1 2/21 198 PROJECT NUMBER: 1313 

DATE ANALYZED: 12130198 ' REL JOB NUMBER: 98REL024735 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW -703 
DILUTION: 1 TO 10 

, ANALYTE 
1 

MDL  I PQL I 
ug/L / ug/L 

! 

RESULT 

u g/L 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m.p-XYLENE 

0-XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (%) 99 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT NjA = COMPOUND NOT ANALYZED 

' = ANALYZED 12/31/98 

DILUTION FACTOR FOR 12/31/98: 1 TO 100 

AlTEST 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES. INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
GfiEEN BAY. WIS 54306 

TELEPHONE NLIMBER: (920) 336 - 6338 
WISCONSIN CERTIFICA'7ON NUMBE3: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 
GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE ANALYZED: 12:30/98 REL JOB NUMBER: 98REL024736 
ANALYZED BY & GC NO.: TC /GC#3 SAMPLE: MW-704 

DILUTION: NONE 

-- 
I I 

! 
RES U.LT i 

ANALYTE u g/L j 

I 
i i 

! 
I 

i I 
BENZENE j 0.50 1 1.7 2 9 

TOLUENE j 0.60 / 2.0 1.6 (PI 

; ETHYLBENZENE 0.60 13 
I 

I 
1 . 7 ;  : m.p-XYLENE 

5.7 1 6.0 

o-XYLENE ! 0.50 1 1.7 / 5.3 
I 

! I 

j 
I 

1 ! 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED - SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

ATTEST 

\ I 
THIS REPORT IS VALID ONLY WHEN ACCO 'A ANlED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. METHOD 8020. VOLATILE ORGANIC COMPOUNDS 
LABORATORY SERVICES BY PURGE AND TRAP CAPILLARY COLUMN 
2825 S. WEBSTER AVE. P.O. BOX 21 00 GAS CHROMATOGRAPHY WITH PHOTOIONIZATION 
GREEN BAY, WIS 54306 DETECTOR. 

TELEPhONE NUMBER: (920) 336 - 6338 
.- - 

WISCONSIN CERTIFICATION NUMBER: 405043870 'I, 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 12/21 198 PROJECT NUMBER: 1313 

DATE ANALYZED. 1 2/30!98 REL JOB NUMBER: 98REL024737 
ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW-705 

DILUTION: NONE 

: ANALYTE 
RESULT 

u g/L 
1 MDL 

1 ug/L 
I 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m.p-XYLENE 

1 O-XYLENE 

i 
i 

i 
PQL 1 
uglL i 

; 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 96 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVEaY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

a 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES. INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
Gi3EEN BAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
\L"SCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 
GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOLIRCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 1 212 1/98 PROJECT NUMBER: 131 3 

DATE ANALYZED: 12/31 198 REL JOB NUMBER: 98REL024738 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: M W -707 
DILUTION: 1 TO 50 

BENZENE 

TOLUENE 

, 

RESULT 
I 

u g/L 
i 
I 
I 
I 

! 
MDL 

ANALYTE 
i i ugfL 
I 

ETHYLBENZENE 

I 

PQL  

ug/L 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ . 97 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTlTATlON LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND N O T  ANALYZED 

4 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 2100 

GREEN BAY. WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE ANALYZED: 12/30/98 REL JOB NUMBER: 98REL024739 
ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW-708 

DILUTION: NONE 

ANALYTE 

I 
MDL I PQL , 

, ug/L I ug/L 
I .  

RESULT 

u g/L 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m.p -XYLENE 

o-XYLENE 

- FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 96 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LlMlT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

ATTEST /Cci6 
d 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 

LABORATORY SERVICES 
2525 S. WEBSTER AVE. P.O. BOX 21 00 
SFiEEN BAY, WIS 54306 

-f LEPHONE NUMBER: (920) 336 - 6338 
V!!SCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WITH PHOTOlONlZATlON 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12121 198 PROJECT NUMBER: 1313 

DATE ANALYZED: 12130198 REL JOB NUMBER: 98REL024740 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW-709 
DILUTION: NONE 

i 
I 

MDL  PQL 1 RESULT 
I 
I 

s ANALYTE u g l L  ( ug/L 
I ! u g/L I 

i 

BENZENE 

' TOLUENE 

ETHYLBENZENE 

: m.p-XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (36) ........................................ 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT NIA = COMPOUND NOT ANALYZED 

THIS REPORT IS VALID ONLY WHEN ACCOMP d, IED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, MC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13lWPSC-CAMP MAFUNA 
CHAIN NUMBER: 59414 

This narrative is relevant to samples MW-A, MW-B, and PZ-702. 

The samples were analyzed for petroleum volatile or,oanic compounds following SW-846 
Method 8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the water method blank. 

2. The precision between the matrix spike recovery and matrix spike duplicate recovery 
was within laboratory limits for each of the reported compounds. 

3. The precision between the recoveries of the water duplicate control spikes was within 
method limits for each of the reported compounds. 

4. The matrix spike and matrix spike duplicate recoveries were within laboratory limits for 
each of the reported compounds. 

5.  The recovery for each water laboratory control spike was within method limits for each 
of the reported compounds. 

6. The surrogate recovery for all samples was within laboratory limits. 

7. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Ah.% q 4  )G7t 
Steve Heraly A' 

- 

Laboratory Coordinator 
to 



ROBERT E. LEE & ASSOCIATES, INC. 

LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY. WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 
\Fit-qCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE ANALYZED: 12/31 198 REL JOB NUMBEFI: 98REL024741 
ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW-A 

DILUTION: NONE 

ANALYTE 
MDL 1 PQL RESULT I 

IJ gIL 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m.p -XYLENE 

0-XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

-4 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. METHOD 8020. VOLATILE ORGANIC COMPOUNDS 
LABORATORY SERVICES BY PURGE AND TRAP CAPILLARY COLUMN 

2825 S. WEBSTER AVE. P.O. BOX 21 00 GAS CHROMATOGRAPHY WITH PHOTOIONIZA'rION 
GFiEEN BAY, WIS 54306 DETECTOR. 

TELEPHONE NUMBER: (920) 336 - 6338 
:"'-$ 

WISCONSIN CERTIFICATION NUMBER: 40504387.0 
. 3 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 1 2/21 198 PROJECT NUMBER: 131 3 
DATE ANALYZED: 12/31 198 REL JOB NUMBER: 98REL024742 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: MW-B 

DILUTION: NONE 

ANALYTE 
RESULT 

u g/L 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m.p -XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 100 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LlMlT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOTANALYZED 

ATTEST ) 
\ ' 

THIS REPORT IS VALID ONLY WHEN ACCOMPA '4 IED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 
LABORATORY S ERVlCES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 
GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE ANALYZED: 12/31 198 REL JOB NUMBER: 98REL024744 
ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: PZ - 702 

DILUTION: NONE 

AN ALYTE 

RESULT 

u g/L 

I 
I 
I MDL 
i I U ~ / L  I 
I 

I 

j i 

BENZENE 0.50 1.7 N D 
I 

TOLUENE 1 0.60 j 2.0  1 1.5 (P) 
I 

I 
PQL / 
ug/L I 

ETHYLBENZENE 

m.p-XYLENE 

0-XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

ATTEST 

d 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES, INC. 

CLJENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13lWPSC-CAMP MARINA 
CHAIN NUMBER: 594 14 

NARRATIVE 

This narrative is relevant to samples PZ-701 and PZ-703. 

The samples were analyzed for petroleum volatile organic compounds following SW-846 
Method 8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the water method blank. 

2 .  The precision between the matrix spike recovery and matrix spike duplicate recovery 
was within laboratory limits for each of the reported compounds. 

3. The precision between the recoveries of the water duplicate control spikes was within 
method limits for each of the reported compounds. 

4. The matrix spike and matrix spike duplicate recoveries were within laboratory limits for 
each of the reported compounds. 

5. The recovery for each water laboratory control spike was within method limits for each 
of the reported compounds. 

6. The surrogate recovery for all samples -was within laboratory limits. 

7. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 



ROBERT E. LEE 8 ASSOCIATES, INC. 
LABORATOR" SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
GREEN BAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
'"'SCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 
DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 12/22/98 PROJECT NUMBER: 1313 

DATE ANALYZED: 01 104199 REL JOB NUMBER: 98REL024743 
ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: PZ-701 

DILUTION: NONE 

i I I I MDL 1 PQL  I RESULT 
ANALYTE ug/L 

I I I 

! I 
i 

BENZENE i 0.50 i 1.7 j 0.96 (p) 

TOLUENE 
i 1 0.60 1 

I 2.0 1 1.8 (P) 

ETHYLBENZENE 1 0.60 1 2.0 1.1 (P) 

m.p-XYLENE ! 1.7 1 5.7 j 2.3 (PI 

o-XYLENE 0.50 1 1.7 i 1.9 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

u 
THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



ROBERT E LEE & ASSOCIATES, INC. METHOD 831 0. POLYNUCLEAR AROMATIC HYDROCARBONS. 
LABORATORY SERVICES 
2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY, WIS 54306 
TELEPHONE NUMBER: (920) 336 - 6338 --.. 
WISCONSIN CERTIFICATION NUMBER: 405043870 

CLIENT NAME: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 
DATE SAMPLED: 12/21 198 PROJECT NUMBER: 131 3 

DATE EXTRACTED: 12/28/98 REL SAMPLE NUMBER: 98REL024745 
DATE ANALYZED: 01 105199 SAMPLE NAME: PZ-703 

ANALYZED BY: TMS 

ACENAPHTHENE 
ACENAPHTHYLENE 

BENZO(A)PYRENE 
BENZO(B) FLUORANTH ENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 
CHRYSENE 
DIBENZO(AH)ANTHRACENE 

MDL and results based on amount of sample used 
= THIS SAMPLE WAS DILUTED 1 :3 FOR THIS COMPOUND AND ANALYZED ON 01 108199 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 
MDL = METHOD DETECTlON LIMIT 

ND = COMPOUND NOT DETECTED AT OR ABOVE THE MDL 

AlTEST s 
'THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT Em LEE & ASSOCIATES, INC. 

CLIENT: 
PROJECT: 
CHAIN NUMBER: 

NATURAL RESOURCE TECHNOLOGY 
13 13lWPSC-CAMP MARINA 
59414 

NARRATIVE 

This narrative is relevant to sample PZ-703. 

The sample was analyzed for petroleum volatile organic compounds following SW-846 Method 
8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the water method blank. 

2. The precision between the matrix spike recovery and matrix spike duplicate recovery 
was within laboratory limits for each of the reported compounds. 

3. The precision between the recoveries of the water duplicate control spikes was within 
~nettiod' limits for each of the reported compounds. 

4. The matrix spike and matrix spike duplicate recoveries were within laboratory limits for 
each of the reported compounds. 

5. The recovery for each water laboratory control spike was within method limits for each 
of the reported compounds. 

6. The surrogate recovery was within laboratory limits. 

7. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

8. The sample was analyzed twice. The first analysis was on 12-31-98 but the 
benzene, ethylbenzene, and o-xylene results were above the highest standard in the 
calibration curve. The sample was reanalyzed on 1-5-99, theses compounds were within 
the calibration curve but the analysis was past hold time, Both analysis dates are 
reported. 

Steve Heraly C/ 
Laboratory Coordinator 



ROBERT E. LEE & ASSOCIATES, INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 21 00 
GZEEN BAY. WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 
BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WITH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 1 212 1 I98 PROJECT NUMBER: 1313 
DATE ANALYZED: 12/31 198 REL JOB NUMBER: 98REL024745 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: PZ-703 

DILUTION: NONE 

- 

1 M m  RESULT i I 

BENZENE 

: TOLUENE 

ETHYLBENZENE 

m.p -XYLENE 

O-XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 102 

(P) = REPORTED RESULT IS LESS,THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE & ASSOCIATES. INC. 
LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 2100 
GREEN BAY, WIS 54306 

TELEPHONE NUMBER: (920) 336 - 6338 
\F""FONSIN CERTIFICATION NUMBER: 405043870 

I 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TFiAP CAPILLARY COLUMN 
GAS CHROMATOGRAPHY WlTH PHOTOlONlZATlON 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECHNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 1 2/21 198 PROJECT NUMBER: 1313 

DATE ANALYZED: 01 105199 REL JOB NUMBER: 98REL024745 
ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: PZ - 703 

Dl LUTlO N : 1 TO 25 

I 
RESULT 

I ANAL17E 
I I 

' BENZENE 

, TOLUENE 

ETHYLBENZENE 

m.p -XYLENE 

o-XYLENE 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

' = ANALYZED 12/31/96 

DILUTION FACTOR FOR 12/31/98: NONE 

THIS REPORT IS VALID ONLY WHEN ACCOMPANIED WlTH THE APPROPRIATE NARRATIVE 



Robert E. Lee & Associates, Inc. 
h g i l ~ e e r i l ~ g ,  Surveyi~~g, Lnboratory Services To ensure the proper handling of samples. 
2825 S. Websler Ave. -Box2100  ree en Bay. WI 54306-2100 
Green Bay Ollice 920.336.6338 FAX 920.336.9141 
Milwaukee Olfice 414.569.8893 FAX 414.569.7995 

please see the back for lnstr~ctions. - 
CHAIN OF CUSTODY RECORD 

cocx 59414Me 

Normal Rush 

Sample Condition . . . . . .. 

. , ,' 
N = Nitric Acid 

h d  - kdnth-0-1  P ? , . a  r.. .  : . .n. . : .o 



Robert E. Lee & Associates, Inc. 
Engineering, Surveying, Laboratory Services 
2825 S. Webster Ave. Milwaukee Area 

P.O. Box 2100 830 Amour Rd. 

Green Bay, WI 54306-2100 Oconomowoc. WI 53066 

Phone: (920) 336-6338 Phone: (414)569-8893 1-800-775-8893 

Fax: (920) 336-9141 Fax: (41 4)569-7995 

E-Mail: rel@netnet.net Wiscons~n Certification Number: 405043870 

ROY WllTENBURG 
NATURAL RESOURCE TECHNOLOGY 
23713 W PAUL RD 

PEWAUKEE WI 53702 

Phone: (414)523-9000 
, . Fax: (414)523-9001 

Client ID: 003604 
Contact ID: 3489 

Report Date: 112711 999 

Chain Number: 65495 

Project No: 131 3 

Project Name: WPSC-CAMP MARINA 

Receive Date: 112011 999 

Sample Date: 111 911 999 

Attest: JL;~=. 

FJASTER FILE COPY 
PROJECT # 131 3 
CO: f)JI-i-Ft 



Robert E. Lee 8 Associates, Inc. 
Wisconsin Certification Number: 405043870 

Certificate of Analysis Report 

Natural Resource Technology 
23713 W Paul Rd 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn.: Roy Wittenburg 
Phone: (414)523-9000 

Fax: (414)523-9001 
Client ID: 003604 

Chain: 65495 
Report Date: 112711 999 

SW-846-80218 Volatile Organic Analysis See Attached 

99REL000750 111 911 999 TRlP 

SW-846-8021 B Volatile Organic Analysis See Attached 1/21/1999 TO 



ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13lWPS-CAMP MARINA 
CHAIN NUMBER: 65495 

NARRATIVE 

This narrative is relevant to samples PZ-703 and TRIP. 

The samples were analyzed for petroleum volatile organic compounds following SW-846 
Method 8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The reported compounds were not detected in the water method blank. 

2. The precision between the matrix spike recovery and matrix spike duplicate recovery 
was within laboratory limits for each of the reported compounds. 

.3.  . The precision between the recoveries of the water dupljcate control spikes was within 
method limits for each of the reported compounds. 

4. The matrix spike and matrix spike duplicate recoveries were within laboratory limits for 
each of the reported compounds. 

5 .  The recovery for each water laboratory control spike was within method limits for each 
of the reported compounds. 

6. The surrogate recovery for all samples was within laboratory limits. 

7. The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Steve Heraly 
Laboratory coordinator 
to 



ROBERT E. LEE 8 ASSOCIATES, INC. METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

LABORATOfiV S ERVICES BY PURGE AND TRAP CAPILLARY COLUMN 

2825 S WEESTER AVE P 0 BOX 21 00 GAS CHROFAATOGRAPHY WITH PHOTOIONIZATION 

GREEN BAY '.VIS 54306 DETECTOR 

TELEPHONE 'JUMBER. (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER 405043870 

CLIENT: NATURAL RESOURCE TECilNOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 01 11 9/99 PROJECT NUMBER: 131 3 
DATE ANALYZED: 01 121 199 REL JOB NUMBER: 98REL000749 

ANALYZE2 BY & GC NO.: TO /GC#3 SAMPLE: PZ -703 

DILUTION: NONE 

I I 
M D L  i PQL RESULT 

ANALYTE u g / L  j ug /L  u g /L  
I 

I 

I 
i I 

i I 
BENZENE I 050 1 7  71 

I 
TOLUENE I 0601 2 0 9 6 

I I 
I 

ETHYLBENZENE 1 0 60 2  0 12 I 
m p -XYLENE 1 7  5 7  4 2  (P) 

I 

0-XYLENE 0 50 1 7  11 

FLUOROBENZENE SURROGATE RECOVERY (%) ........................................ 9 5 

(P) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT N/A = COMPOUND NOT ANALYZED 

ATTEST 

THIS REPORT IS VALID ONLY WHEN ACCOM A NlED WITH THE APPROPRIATE NARRATIVE 



ROBERT E. LEE 8 ASSOCIATES, INC. 

LABORATORY SERVICES 

2825 S. WEBSTER AVE. P.O. BOX 2100 

GREEN BAY, WIS 54306 

TF! EPHONE NUMBER: (920) 336 - 6338 

\ 30NSIN CERTIFICATION NUMBER: 405043870 

METHOD 8020. VOLATILE ORGANIC COMPOUNDS 

BY PURGE AND TRAP CAPILLARY COLUMN 

GAS CHROMATOGRAPHY WlTH PHOTOIONIZATION 

DETECTOR. 

CLIENT: NATURAL RESOURCE TECH NOLOGY PROJECT: WPSC-CAMP MARINA 

DATE SAMPLED: 01 11 9/99 PROJECT NUMBER: 131 3 

DATE ANALYZED: 01/21/99 REL JOB NUMBER: 98REL000750 

ANALYZED BY & GC NO.: TO /GC#3 SAMPLE: TRIP 

DILUTION: NONE 

I ! 
: M C L  / P Q L  

I : RESULT 

ANALYTE ug /L  / u g / L  Ug/L 

I 
I 

BENZENE 

TOLUENE 

ETHYLBENZENE 

m.p -XYLENE 

0-XYLENE 

- FLUOROBENZENE SlJRROGATE RECOVERY (%) ........................................ 92 

(p) = REPORTED RESULT IS LESS THAN THE PRACTICAL QUANTITATION LIMIT (PQL) 

ND = COMPOUND NOT DETECTED SURROGATE STANDARD PERCENT RECOVERY 

MDL = METHOD DETECTION LIMIT NIA = COMPOUND NOTANALYZED 

ATTEST 

THIS REPORT IS VALID ONLY WHEN ACCOM % NlED WITH THE APPROPRIATE NARRATIVE 



I I I Quote Nutnber1A;ldendttm Number Attached: YES - NO '( I 

Ni;""';" 
I~csolll-cc 

Cl l AlN 0 1 7  CUS'I'f_)I)Y ItICCOItI) 'I'ecllrlology 
cd" N R I  

Satnple ColIeclorr(s)lSignelure(s) 
/ -, 

r ~ - i - \ i 2 \ ? i \ ~ s i \ E C  . , '  
site N ~ ~ ~ :  &i>?X- - <'-.A !-\(>&- \w\? 1 ,JA.  

C- 
site r\ddress: '7 2- 2,  ~,k il.:l r r  (. I.!,,-? l : . : ~  ..ST3?3=+2-( 

SPECIAL INSTRUCTIONS hbontory shall retain sarnpln Tor 30 days 8ner issuing 
analytical repart unless indicated otherwise belou 

PT 1 - ORIGINAL-\WII~'E PT 2 - LABORATORY COPY-YELLOW PT 3 - NP.? FIELD COPY-PINK This rdrin is based on tlte WDNR LUST Program Chain of Custody Record (Form 4400-151) - W YORMSICUSTODY CIIH 

NATURAL RESOURCE TFCIINOIf lCY. INC. 
PEIVAUKEE. IVISCONSIN 

C- .. 
>i '4:..i?&-:, r~ - ,ka td..) \ 

Send Report To: 3 ~l~,Txfi,4 z~)CC. : -  
Project Manager:kl L? . lk" Project Number: \ 3\ 5 
Nnlural Resource Technology. Inc. 
23713 W. Pat11 Road Task Nutnber: * 

v 
(F- 

Laboratov Sampies nre Being Submitled To: I&f?-q-r--' I - - - -  l.i' 5 - 'I 1 I r  

Temperature o f  temperatitre blank 
I f  satrple(s) were received on ice and there was ice remaining, you (nay repcrt tlte 
tentpcratttrc as 'received on ice*. I f  all of the ice was melted, tlte lentperaturc of tile 

Pcwnttkee. WI 53072 
Telephone (414) 523-9000 Fax (414) 523-9001 

':--- 

tnclt ~ ~ l a y  be sc~bstit~~ted for a tet~tperaturc hlnl~k. 

I hcrcby certify that I received. properly handled, and maintained cl~slody of these samples as noled below: Annlylical hlethod I Numbers I Lab Use O~tlv 



APPENDIX E 

HAZARDOUS AND NON-HAZARDOUS WASTE PROFILE 
DATA SHEETS AND MANIFESTS 
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WASTE MANAGEMENT 

.!tLI # 
('3: $' kecial  Waste Service Center 

\S'I 24 N9355 Bouncl:lr\. Ro:l~l 
.\lcnornonee F:llls, Wl '5305 1 
(414) 153-8620 
1-588-964-4700 Toll Free 

January 12,1999 

Ms Julie Zimdars 
Natural Resource Technology, Inc. 
2371 3 West Paul Road 
Pewaukee, WI 53072 

Dear Ms Zimdars: 

Thank you for choosing Waste Management for your disposal needs. 

This letter serves to confirm the approval of your waste under profile number SOL59804. Attached is a 
copy of the special waste management decision for your records. 

If you have any questions please do not hesitate to call me at 4141253-8620. 

Sincerely, 

Waste Management of Wisconsin, Inc. 
Special Waste Service Center 

Therese Buechel 
Customer Service Representative 

Enclosures 

A L)ivi.iion of W;~src. bl;un;lgc.~nenr of Wisconsin. 1nc 



1 - 1 2- 1 999 1 1 : ABAM FROM DEER TR4CK PARK 1 920 699 3473 

JAN-11-99 MON 05: 01 PI ORCHARD RIDGE FAX NO. 

6a SPECIAL WASTE MANAGEMENT DECISION 
w 

-- 
X 

L Rcquc*t Pot O d s l o n .  - IniItaI -- Renewjf 

Wisconsin Public Serv Corp GencRarvn N*UE - --- 732 North Water S t ~ e e r  
,. AM)Q€SS - - 

PU,S, * TFrnflD "I,,CF Shebo7gxn . . 7 54307 - 

Dril l ing Mud and Purge Water 
A A . ----_,.,,..-. ---- 

-L 

laOPOSEDUCINACEMENT FACILtTY 
Deer Track Park ----- 

IMEWEDIATE N/A Environmental Suppert Services 
nUrrSFUI SACILI7Y' ...,-.-- . TUANSPORTLR --.- ---- 

A w~g- M ~ ~ M ( S ) .  Salidf f Scatiwn and Landfill 

- ----a 

8 F%mautionr. Conditiom. or 
-1'- an ~ ~ - 1 :  Per: the S i t e ' s  Specia l  Uas,te Plan and S o l i d i f  icac ion Apprwds,  -----. 

Free l i q u i d s  test to be perfarmed on s b l i d i f i e d  waste. Waete must  not 

free 1 3 p p  -.--- -.----- 
# 

c m n  ~mlnrlon orfc I 4 1  / / i /  /EX1 1 

mi uan SGNLIIUW - vww I * ~ Q  -- OAT* ,--- 

3~ll-aumW W A W G  . u w n r j B u w  OF HC)RTH aUPIIICA 



JHN--W4-lYYY 1 4 : 4 W  NHIUHHL KtSUUHLk ItCH. 414 523 9081 P.02/16 m ~ u w c a  1 KcUlUN 
GENERATOR'S WASTE PROFILE SHEET 

PLEASE PRINT IN INK OR TYPE Waste PmflIe Sheet C 

DMW 5 9 8 0 4  
b m  

Proposed Management Facility \ - o ~ h - d  z: 
mis fbm is to be used to comply with the requirements of a waste agreement. Dr..lf Mud - R.-& 5 
lNSTRUCllONS FOR COMPLETING THIS FORM ARE AlTACHED h i d o n  Explnatlon Date: 
a WASTE GENERATOR INFORMATION 

A .  L i t  GrocrrC* ,-5 -g 
1. .Generator Name: 2. SIC Cade: - q%$?) 

:% 3. Facility Address (site o f z s f e  peneration): 7 3 .L S.tw&i- Skcb*rcqae W I  
6, 3 4. Generator City, State: 7 0 0  !J. &ir-s S k +  &- R G ~  , I 

6. State ID 6: 
7. Tech&al Cmtact fir- ro-;c Law - ic a k 8. Phone: (42~2 ) L, - a 
B. WASTE STREAM INFORMATION See Instructions) 
1.NarneofWaste: S o . \  C V L & . ~ ~ >  k 

' "J---"p "W 
; F&h~r -43 \I (4  +c. , ~ 4 . 4  i N / . < q  hd 

2. Process Generating Waste: Coa< a n s ~ i ~ n t l i h  ~ o c t ~ ~ ~ - f  \ n ~ \ ~ ! r \ m & m n i k ~ f ~ f r c f  W Q ~  OQ~-  
3. ,hun t lUn i t s :  2.0 varc(s -a\  qlir-mr - & A \ \  * * d . 4 8 c \ t ~ ~ ~ ~ ~ y p e ~ ~  ~~~k B UL 
5. Special Handling lnstrwtlons/~u~plernental 1nfo;mation: ; ' i k.;cd in L Z i n c h d  

L J ~ .  Ro\\ -& . RO-L. v k -  ~ i ~ i e  - r . m d  ; ( . , b , h e d  & \-&-qCl 
A s  ck 4bernaSe W 95 G;l,+-i in S brr**qm 4 4  

do 
6. Incidental Waste Types and Amounts: 

C. TRANSPORTATION INFORMATION 
1. Method of Shipment: Bulk Liquid Bulk Sludge Bulk Solid OrumlBox Other 
2. Supplemental Shipping Information: 

- - 

' 8. Flash Point: None 0 <14O0F/6a0C 0 140 - 1 9g°F/60 - 93'C Z ? O O ~ F / ~ ~ ~ C  0 Closed Cup r] Open Cup 

E. CHEMICAL COMPOSWION (Omit for Type B) RANGEIMK~W 

& . l e u  \ C  s o ; \ J e ~ e r i p h v h  . Sdr mud- n o t  S A - 9 - U .  - 
PHYSICAL CHARACTERISTICS Of W A ~  (See Instructions) (Omit for Type B) 

. . 

1. So ; \  'i'-?'?v - / G o  % 2. Does the waste contain any of the following? 

BETY 0 -0.0o-m (provide concentration if known): 

&,k\s  i r e  ;cl)) a -0.05o/, NO ar LESSTHAN or ACTUAL 
# 

X PCBs c so ppm c 0 l S  PPm 

% Cyanides c 50 ppm 4 *-93 ppm 

9'0 Sulfides IX] c 50 ppm sE!- PPm 
- % Phenols 0 < 50 ppm P?m 

- ?'o 

Total: 100 % 

The total composition must be greater than or equal lo 100%. (.000196 = 1 ppm or 1 mdl) 

1. Color 2. Does the waste have 
a strong incidental odor? 

, 

a l of? 
n ( W l l l 1  (4102) 

7 . p H : 0 < 2  0> .2 -4  0 4 - 7  @ 7  07-10  [J10.-=12.5 n212.5 Range El NA 

4. Layers 
Multi-layered 
ai-layered 

(B Single Phased 

3. Physical State O 70' FQlaC: 
€4 Solid Semi-Solid 

Liquid Powder 
Other: 

5. Speafic Gravity 

Range 
/. - 

6. Free Liquids: 
tl Yes 'El NO 
Vdume: 



NH I UKHL H~~UUKLE I tLH.  414 5.23 9m1 P.d3/ 16 
I I - 4 - Y Y  14 : 41 

r-  JfiMpLWQ SOURCE [Omit lor T y p  8) (#.g., Drum, Lagoon. Pit, Pond. Tsnk. Vat) P a  If-& 6- CI&+ + j& 
v 

- 

Q. REPRESWATWE SAMPLL CEF~RCITION (Omit lor T ypr 8) 
1 Print Szmprer's Namo: f.Lrn GLL 2. Sample Oak:  1 U c 1 4 8  c I 4  lqr . 
3. Sn& Xlk: W\L.(- -k\ 1 - r  

-\ R L I ~ ~ ~ ~  7 4. saIn~l6r'a Emplayar (if other than Generrmr): kh \ 

/ 

The bampleh slgnaturo corlllles that any sample submitted i9 mPt'e6enlativr of the ~ 8 1 0  described above pursuanr lo 40 CFR 2 

cqulvalsm nrks 
5, ampws ~gnatun  -4 
0 

H. QENERATOR CERTIFICATION 
By signlng this profile snwa the Oeneratw eerllfies: 
1. fnis wmte Is not "Hazardous Wasla" as detlnod by USEPA andlor 8Utm re~ulation. 
2. This wwrs does not contain rbqukred radioacllve rnararislr ar regulated aonoentralans af PCB's (P~lychlotlnated Blphrnyl 
3. Tho warn does not contain ragtllaud concrrltr~tions of 1ne fdlcrWh0 pestkMb8 and norbicidrs: Chlordne. Endrin, Heplaahlor (an 

epoxldt). Lindane, Melhoaychlor. Toraphenu, 2.10 ,  or 2. 4. CTP (Sllva4. 
A. The wuta does not conlaifi hologo~ttd oarnpound6 such as: tsrraehloroethylrna. \ricnloroelhylene, methylane chlorids. 

1. 1. 1 .trlchlorcothane. carbon mtachbride, c~rotorm, ofthedlchlorobsnL6ne. dichloroditluoromothene. 1. I .  t+tichlato-l. 2. 
2~trilluoroetha~, trichkrofntolomdm 1, IdUNoroehrylane, and 1,2.dicMoraethylena at ateater than 1 % ( i o . ~ ~ ~ ~ m )  tori\ 
Wvmt camantfation. Thls l l~ i r rg  hcludro any wmbi~t ion of lhs above named halogenated campounds where the fatal 
concenrmlan ar the aum 01 the concentratlano of !he lndvldusl eompaunda arced 1 o/r or 10,OW porn on m walght to 
wrlght bulr 

S. This s)lser cwd hr rltaehmentr comJn true md accura~e awcriotiom Of tha warlc mmtatia(. All relevant inform* 
Urn ragading known or slupectd hazards In the posswslon of the Oanemtbl hm bwn disclmed. 

8. Thr Canemtor has read and unbemtandeth) Cmraclor'~ Dafini(ion of SpooiJ Waub included in Ban 8.5. of tha awned Instruc 
All and amounts at Ip.ciJ w t w  pmvidd in incidm(nr mO~n@ hrvd hean idrntifikd in $aslion 8.6. of lhu fom. 

7. th* w q k a l  data pressnloa hordn 01 annched hereto wm QHivrd from USthg a hpirrentative sample mkm in accerdmc 
40 CFR 281 .M(c) or ~ u i v a l r n t  rut=. 

8. If any changes occur in Ihe cha r Qsnrrator &dl nofi)y !he Conuactar prbr to ptuviding tks  waste 10 tha 1 

9. siphahua 10. ~ f i a  s c  &rn*&*l . -  -IP 
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Robert E. Lee & Associates, Inc. 
Engineering, Surveying, Laboratory Services 
B2S S. Web-r Ave. Milwaukee Area  JAR^ 4 lgg9 
P.O. Box2103 8JO Armour Rd. 
Green Bay, WI 543C)621M) Oconomowoc. WI 53068 
Phone: @XI) - Phone: (41 4)569.8893 1 8Wm893 
Fax: @XI) Z364141 Fax: (41 4)569-7€1% 
EMail: rel@netnet.net Wrsconsin-Certification Number: 

ROY WITTENBURG 
NATURAL RESOURCE TECHNOLOGY 
2371 3 W PAUL RD 

PEWAUKEE WI 53702 

Phone: (41 4)523-9000 
Fax: (41 4)523-900 1 
Client ID: 003604 
Contact ID: 3489 

Report Date: 12/31/1998 

Chain  umber: 59416 

Project No: 1313 

Project Name: WPSC-CAMP MARINA 

Receive Date: 12/19/1998 

Sample Date: 12/18/1QQ8 

Attest: --. - 
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Robert E. Lee & Associates, Inc. 
Wtscansin Certification Number; 405043870 

Certificate of Analysis Repoq 

Natural Resource Technology 
23713 W Paul Rd 

Pewaukee WI 53702 
Project Number: 1313 
Project Name: WPSC-CAMP MARINA 

Attn. : Roy Wittenburg 
Phone: (414)523-9000 

F a :  (41 4)523-9001 
Client ID: 003604 

Chain: 59416 
Report Date: 12/31/1998 

98REL024399 121j811998 ROLL-OFF BOX 

SM-2540G Total Solids 85 % 0.010 0.033 1212111898 DJN 

SW-846.80218 Votatlfe Otganc Analysis See Attached 12123nS98 GLB 

98REL024400 12/18N 998 ROLL-OFF BOX 

Metal Preparation Complete 12/p11988 DLB 

TCLP ExbacliorrMetals Complete Date 12C2111998 GL8 

SWB46-8)108 TCLP Lead ICP 278 0gL 29 97 lZW1998 DAW 

Page 1 



NHIUHHL HtbUUKCt IkCH. 

ROBERT E. LEE & ASSOCIATES, INC. 

CLIENT: NATURAL RESOURCE TECHNOLOGY 
PROJECT: 13 13fWPSC-CAMP MARINA 
CHAIN NUMBW: 59416 

This narrative is relevant to sample ROLL-OFF BOX. 

The sample was analyzed for petroleum volatile organic compounds following SW-846 Method 
8021 and the Wisconsin Modified GRO Method. 

The following is a summary of the quality control results: 

1. The rcgorred compounds were not detected in the soil method blank. 

2. The precision between the recoveries of the soil duplicate laboratory control spikes was 
within method limits for each of the reported compounds. 

3. The recovery for each soil laboratory control spike was within method &its for each of 
the reported compounds. 

4. The surrogate recovery was within laboratory limits. 

5 .  The initial and final calibration check standards verified the calibration curve for each 
of the reported compounds. 

Steve Heraly 

to 
Laboratory Coordinator 



Jt-lN-WJ-1YYY 14:42 414 523 9881 P.88/16 
i'4"URHL RESUURcE %k?~uv ovc I. v v ~ n  I ,LIZ UMbHNIL. LUMPVUNUS . . - - -- . - -. --- - ..-Clvv.o. L-, ma.-. 

LABORATORY SERVICES BY PURGE AND TRAP CAPILLARY COLUMN GAS 
2825 S. WEBSTER AVE. P.0 BOX 21 00 CHROMATOGRAPHY WITH PHOTOlONlZATlON 
GREEN BAY. WIS 54306 DETECTOR. 

TELEPHONE NLIMBER: (920) 336 - 6338 

WISCONSIN CERTIFICATION NUMBER: 405043870 

CLIENT: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 1211 8198 

PROJECT: WPSG-CAMP MARINA DATE ANALYZED: 12/23/98 

PROJECT NUMBER: 1313 ANALYf ED BY & GC NO.: TO I GC#3 

SAMPLE: ROLL-OFF BOX DILUTION: 1 TO 1 0  
REL SAMPLE NUMBER: 98REL024399 

FLUOROBENZENE SURROGATE RECOVERY (%) .......,... 100 

, -  PQL . ..... -' , .. , 

. . u g / ~ g  ' ' ' , 

(p) REPORTED RESULT IS LESS THAN THE PRACTICAL QUANllTATION LIMIT (PQL) 

MDL = MEIHOO DETECTION LIMIT SURROGATE STANDARD PERCENT RECOVERY 

ND = COMPOUND NOT DETECTED NIA = COMPOUND NOT ANALYZED 

i 

.BENZENE . o a t h  . ..' 
.. . . .. 

. ., . 
ETHYLBENZENE 

TOLUENE : 22200 
! 

m,p-XnENE 25500 

i 
o-XYLENE 1 12OW 

I 

! .. - -. -. 

ATTEST 

Reauks afc based on dry wdght 

I 

I 
I , .  . . .  . 

..80, ,' ' ;: .( .,. :.I ..- ; 300 .; ' ;. .' '"' ' . . , , , . . .. . 
..\ ..., . . . 

. . .  
. 

46 

42 

190 

. . . .  
, . . . . . .  . .  . . 

. . ,. . 
. .... . . . . . . . . . . . .  . . . .  . . . .  

. . . . . .. 
. 1 5 0 .  . , .. 

. . .  . ,  . . 

140 . . 

. . . . 
630 . . 

. . . . 
80 300 . . 



Robert E. Lee & Associates, Inc. 
Engincerlllg, Sctn.trj.ing, Laboratory Services TO emure the handling of ~amples, 
282s S.W&sler Aue. Box 2100 Green Bay, WI 54306.2100 please see the back for /nsfrucf/ons. 
G ~ e e n  8uy Olfice 920.338.&336 FAX 920936.9141 
Mt~aukee OHlce 4 14.569.8803 FAX 414.568.7905 

CHAlN OF CUSTODY nECORD ' 
' L  

- - - - - . -- I 
2 

Preservalion Key 
N = Milrir: Acid n - ~ d ; , , ~  u , , A ~ . ; , L  



1795 Industrial Driv 
Grcrrri Bay. Wl 5430 

920-469-243 

I NC. 
OFC 4 1995 800-7-ENCI-iEP 

FAY: 920-469-882 
- .._. __,._ .,.----------..- -- --. .. ..--._.I---- ---..---I -.-_.- - 

<. '~~, 
, 1, 

- Analytical Report - m ,  

Project Name : WPC-SHEBOYGAN II 

Project Number : 1313 

WI DNR LAB ID : 405132750 

Sample No. Fleld 1D 

885057-001 TP-701-706-COMP 

Collection 
Date 

Client: NATURAL RESOURCE TECHNOLOG 

Repon Date : lZJ~ l198  

Sample No. Field 10 
Collection 

Date 

The "a" flag is present when a parameter has been debcted below the LOQ. This indicates the results am quallfled due to the 
uncertainty of the parameter toncantratlon between the LOU and the LOQ. 

Sol1 VOC detects are corrected for the total solids, unless o t h e m e  voted. 

I certify that the data contained In this Final Repon has been generated and reviewnd in accordance wlth approved methods and 
Laboratory Standard Opearlng Procedure. Exceptions. If any, are dlscussed In the aCComPaVing sample narrarive. Release of this 
final report IS authorked by Laboratory management, as is verified by the folfowlng signature. 

/a 1/98' 
~ p ~ r o v a l  Signature Date 



414 3L3 Y W W l  Y .  11. l b  

1795 Irldustnnl Drive 
Green Bay. Wl 54302 

920-469-2436 
800.9-ENCHEM 

FA\: 920-469-8827 

M-AS-S 

M-CD-S 

M-PES 

Comment. 

The final PCB 1260 check standard was above method limits. The data was 
accepted because this compound was not detected in the sample even though 
the results may have been biased high. 

The reported value for As was determined by the method of standard additions 

The MSlMSO recoveries (84% 184%) Was below control limits (87.6%). The 
data was accepted because the post spike and LCS were in co~trol .  

The MSlMSD recoveries (81.8% 187.1%) was below COnlrOl lirnrts (91.8%). The 
data was accepted because the post spike and LCS were in contml. 

Soil 10 Methanol ratio not at a i:1 ratio for analysl~ (10.0g/40.0 mLs). 

Surrogate failure low. This was confinned by the initial analysis on 9/1/98, 



1795 Industrial D ~ I  
Crccn Hay, Wi 543c 

920-469-242 
800-7-ENCII E 

INC. FAY: 920-469-tj82 -- ___._ ..,... __"._..__ __-._--... - --... .--+---A .-.- ----.-- - --.- . ....---.- --.-.- ..-.,.__._-.. ^ _ .  .__ - 
i., 

- Analytical Report - 
Project Name : WPC-SHEBOYGAN I1 

Project Number : 131 3 Client : NATURAL RESOURCE TECHNOLOGY, INC 

Field ID : TP-701-706COMP Report Date : 1211 1/98 

Lab Sample Number : 885057-001 Collection Dab : 8/2U98 

Wl DNR LAB 10 : 405132750 Matrix Type : SOIL 

Inorganic Results 

Analysis Prep 
Test 

Analysls 
Result LOO LOQ EQL Units Code Date Method Method Analyst 

Arsenic 13 1.9 6.1 mg/kg 1 W8198 SW846 3051 SW846 7060 M S ~  

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Barium 

Chlorine 

Copper 

Cyanide. reactlve 

Mercury 

Nlckel 

Phenolics. total recoverable 

Sulfde, reactive 

Zinc 

Flashpoint 

Free liquids (paint filter) 

pH, Labontory 

Solids. percent 

Speaflc gravity - Soil 

m9k9 

mgkg 

mgkg 

mg/kg 

mgkg 

F l k g  

X wt. 

mg/kg 
0.93 mgkg 

mgkg 

mgkg 

usncs 

10 mgkg 

mg/kg 
deg F 

Yo 

su 

% 

MSB 

MSB 

M S B  

MS8 

M S B  

T L  

'SF 

'RL 

'RL 

77L 

'RL 

'R L 

'RL 

'RL 

DKK 

OKK 

DKK 

OJ8 

DKK 

Organic Results 

PC8 LIST - SOIL Prep Method: Prep Date: 8/27/90 Analyst: 'RL 
Analysls Analysis 

Anatyte Result LOD LO9 EPL Units Code Date Method 

Aroclor I01 6 < 36 36 I10 "fig 8/28/98 SW846 8080 

Arodor 1221 < 61 61 190 ~~~ 8/28/98 SW846 8080 



1795 Indu.strial Drr 
Green Hay. WI 54.3 

HEM 920-469-24: 

I SC. 800-7-ENCtiE FOX: 920-469-88: 
---_d__.._^--._.-_____ _ . - -  -...--..------.--_.I.- - .--...-.---. - -. . --.-_._.,.-A ____. . __. _-__ 

- Analytical Report - 

Project Name : WPCSHEBOYGAN I1 

Project Number : 1313 

Fleld ID : ~ ~ - 7 0 1 - 7 0 6 - C b ~ ~  

Lab Sample Number : 885057-001 

W1 ONR LAB ID : 405132750 

Cllent : NATURAL RESOURCE TECHNOLOGY. INC 

Repart Dam : 12111/98 

Collection Date ; 8/24/98 

Matrix Type : SOIL 

Aroclor 1232 

Aroclor 1242 

Arodor 1248 

Aroclor 1254 

Aroclor 1260 

Organic Results 

SPECIAL SEMI-VOLATILE LIST Prep Method: Prep Date: 9/7/96 Analyst: 'RL 

Analysis Analysis 
Analyte Result LOO LOCI EQL units Code Date Method 

4Methylphenal < 220 220 700  US^ 9/2/98 S W 4 6  8270 

3-Methylphanol < 280 280 890 Uskg 9/2/98 SCnj846 8270 

2-Methylphenol c 220 220 700 'Jglkg 9/2/98 SW846 8270 

Cresol, total c 280 280 890 uglkg 912i98 SW846 8270 

1,4-Dichlorobenxene < 240 240 760 Uclk l  9/2/98 SW846 8270 

N' 2.4-Dinitmtoluene -= 400 400 1300 uglkg 9/2/98 SW846 8270 

Hexachlombenzene < 240 240 550 u g k  9/M8 SW846 8270 

Hexachlorob~rtadiene < 280 280 BE0 U g k g  9/2/98 SW846 8270 

Hexachloroethane c 320 320 1000 ugwl  9/2/98 SW846 8270 

Nitrobenzene < 280 280 890 uglkg 912198 SW846 8270 

Pentachlorophenol < 440 440 1400 912198 SW846 8270 

Pyridine 240 240 760 uglkg 9RJ2198 SW846 8270 

2.4.5-Trichlorophenol < 270 270 860 umg 9/2/96 W 8 4 6  8270 

2,4,6-Trlchlomphenol < 240 240 760 9/2/98 SWW6.8270 

Organic Results 

TARGET COMPOUND LlST - YOLATILES Prep Method: 5W846 5030 Prep Date; 8/28/08 Analyst: RJN 
Analysis Analysis 

Analym Result LOO LOQ EPL Units Code Date Method 

Benzene < 100 100 240 u9"(g 912198 SW846 82606 

2-Butanone < 260 260 620 ugkg 912198 SW846 82608 

Carbon tetrachloride c 100 l o o  240 ugk9 9/2/98 SW846 82608 



P4HTURHL RESOURCE TECH 

1795 Industrial Dri\ 
Greert Bay. WI 543C 

920-469-243 
800-7-EKCHEI 

F ~ x :  920-469-882 
.-- _..-- --.-- .-... -----.t-.---------- ---. .-- - ...+... 

C - . . _ _ _ _ . _ _  -. -.-. . ..:,,. 
,. -$ 

- Analytical Report - 
Pmjecr Name : WPCSHEBOYGAN I1 

Project Number : 1313 Client : NATURAL RESOURCE TECHNOLOGY. INC 

Field ID - TP-701-706-COMP Repon Date : 12t11198 

Lab Sample Number : 886057-001 Collacilon Date : 8\24/98 

WI DNR LAB ID : 4oS1327SO Matrix Type : SOIL 

Chloroform c 100 100 240 ug/kg 9/2/98 SbV846 82608 

Chlorobenzene < 100 100 240 Wlkg 9\2/98 SW846 82608 

1.2-Dichlaroethane < 1W 100 240 ug/kg 9/2/98 SW846 82608 

1 ,I -Dichloroethene c 100 100 240 ugh9 912198 SW846 82608 
Tetnchlomethene < 100 100 240 u9m 912198 SW846 82608 
Trichloroethene < 100 100 240 Wmfl 9/2/98 SW846 8260B 

Vinyl chloride c 100 100 240 ugfig 9/2/98 SW646 82608 

CBramofl~orobenzene 16 %Recov $12198 SW846 82608 

DiDfomofluoromarhane 26 %Recov 9/u98 SW846 82608 

Toluene-dB 11 % R a m  9/2/98 SWW6 82606 
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SPECIAL WASTE MANIFEST DISPOSAL TICKET 5 5 8 5 0 6  

A W a s t e  Manegemenl Company O -U 
O X  
' 0 

BILL TO: Environmental Support Services 

TRANSPORTER: Environmental. Support Services 

GENERATOR: 
Wisconsin Public Service Corproation 

GENERATORS SIGNATURE: I' 
Dale 

WASTE DESCRIPTION: Drilling Mud 

PROFILE # 
SOL59804 

ACCEPTED BY: 1-1- 
Dale 

DRIVERS SIGNATURE: 1-1- TRUCK NO. Drums TONSIYARDS 
. Dale 

WHrrE L YELLOW - GENERATOR COPY I PINK -DISPOSAL SITE COPY I OOLD -TRANSPORTER COPY 
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1 3, %CONFIRMATION LETTER 
. .. 

January .?,: w9- 

JULIE ZIMDARS 
NATURAL RESOURCE TECH INC 
23713 W PAUL RD 
PEWAUKEE, WI 53072 

Re: Confirmation Number 4531325 

Attention: JULIE ZIMDARS 

We are pleased to confirm CWM's approval of your waste material as described below. The attached profile for the 
waste materials was prepared by CWM based upon information provided by you. It is important that no  changes be 
made to the profile without CWM's consent. If the profile meets with your approval, please call 1-800-255-5092 
to schedule shipment of your waste materials. 

CWM Profile Number: 351672 CTW 

Approved Mgmt. Facility: - CWM CONTROLLED WASTE DIVISION 
or  another CWM or  CWM approved facility 

Waste Name: CONTAMINATED SOIL 

Disposal Method: S tore/Transship 
S oldif i~aj~on 

..... --- 
%&age 
Secure Landfill 

Disposal Price: 

Transportation Price: 

Demurrage: 

Pricing Conditions: 

Profile Expiration Date: 

- $90.00 per 55 gallon drum - liquid/sludge 
- $32.00 per ton - bulk 

- $15.00 per drum 
- $225.00 ~nin~ina l  tr.lnsportatior! fee (LTL pickup) 
- $440.00 per initial drop fee (rolloff) 
- $490.00 per trip (rolloff) 
- $10.00 per day per rolloff (rental fee) 

- $85.00 per hour after the first free hour of 
loading time 

- For all drummed waste, a surcharge of $50.00 
will be added per overpack 

- The disposal price for drums less than or equal 
to 30 gallons will be invoiced at 75 % of the 55 
gallon drum rate 

- Finance charges will be applied 30 days from 
the invoice date at a monthly rate of 1.5 % 



January 7 .  1999 

Re: Confirmation Number 4531325 

Special Conditions: - For non-hazardous material the following 
applies: 
Empty drums sent for crushing must be RCRA 
empty. 
All waste containers must have non-hazardous 
labels, and profile number on the top and sides 
of each drum. 

- All shipments must be accompanied by a 
non-hazardous manifest, or special 
manifest disposal ticket. 

- Containers (roll-offs, drums, lugger boxes, 
cubic yard boxes) must be properly labeled 
according to DOT regulations, and must be in 
good shape. 

- Drummed wastes must be securely containerized. 
- Wastes received in tankers must be pumpable 

upon delivery. 
- All loads must be scheduled forty-eight (48) 

hours in advance. 

Applicable state and local taxes are not included in these disposal prices. All wastes are priced as profiled, invoiced 
as actually received. Invoices shall be paid no later than thirty (30) days from the date of receipt. All terms are 
governed by the Agreement previously executed between our companies. The prices quoted above are subject to 
change by CWM upon thirty (30) days' prior written notice to you unless otherwise specifically provided or per the 
terms of our Agreement. If we have not previously concluded a Service Agreement with your company, one is 
enclosed for your convenience. Please sign and return it to us as soon as possible. Also, if 'Signature on File' does 
not appear on the signature line of the Waste Profle Sheet, please sign and return it before scheduhg your material. 

tf you havt any questions or  would like to make changes to the profile, please contact your representative. 
Thank you for this opportunity to be of service. 

S(k,flJ-, .$q--~ 
Allan Kountz - Waste Mgmt IS 

Chemical Waste Management, tnc 
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TERMS AND CONDITIONS OF DISPOSAL SERVICE AGREEMENT 

ThhAqreement. The entire agreement of the parties for the disposal of waste (the 'Agreement') shall consist of this service 
A .men1 and any applicable Generator's Waste Profile Sheet(s). 

Wade Accepted at Facility. Customer warrants that the waste delivered to Contractor hereunder will not contain a regulated quantrty 
of any hazardous, radioadive, or toxic waste or substance as defined by applicable Federal, state. local or provincial laws or regulations. 

Special Wade. Customer acknowledges reading the attached Contractor's Definition of Special Waste (dated 02/92), and warrants 
that the waste delivered to Contractor hereunder will not contain any Special Waste unless and excefl: (1) as specifically described on 
Generator's Waste Profile Sheet@) attached hereto or which Contractor later agrees to accept In writing; or (2) Incidental amounts of Special 
Waste, as listed by Customer in the 'Incidental Special Waste Types and Amounts' Section of this form. * parties may incorporate additional 
special Waste as part of this Agreement if prior to delivery of such waste to Contractor, Customer has provided a Generator's Waste Profile 
Sheet for such waste and Contrador has approved disposal of such waste In writing. Customer agrees to comply with precautions, limitations, 
and conditions contained in Contractor's written notice of approval of Special Wste. 

Riqhts of RefusaUReiecfion. Contractor has the right to refuse or reject after acceptance any load of wastes delivered to the Facility 
tf the Contractor believes the Customer has breached (or is breaching) its warranties or agreements hereunder. If Customer delivers wastes In 
breach of any warranty or agreements herein, Contrador may in its sole discretion either remove and dispose of that waste and charge Customer 
for the costs or require Customer to promptly remove the waste. 

Umited License to Enter. During the tern of this Agreement, CUskXller shall have a kense to enter the Fadlity b r  limited 
purpose of, and only to the extent necessary for, off-loading waste at the location and the manner direded by Contractor. Except in an 
emergency, or at the express direction of Contractor, Customer's personnei shall not leave the Immediate vicinity of their vehicle. After off- 
bading the waste, Customer's personnel shall promm leave the FaalQ. Under no dramstances shall CWomer or Its personnel engage In 
any scavenging of waste at the Faulty. Contractor may refuse to accept waste from, and shall deny an entrance r i n s e  to, any of Customer's 
personnel whom Contractor believes $ under the Influence of alcohol or other chemical substances. 

Charqes and Payment. Unless otherwise agreed in writing by (he parties hereto, Customer agrees to pay Contractor's posted 
disposal rates which may change from time to time. Customer shall be liable for all taxes, fees, or 0Uler charges Imposed upon the disposal of 
Customeh waste by Federal, state, kcal or provincial laws and regulations. Payfnefi shall be made by Customer withln ten (10) days after h 
date of the invoice from Contractor. In the event that any payment b not made when due, Contractor may terminate the Agreement. Customer 
agrees to pay a hte fee for all past due payments not to exceed the maximum rate allowed by apprtble law. 

T a .  This Agreement shall continue In effed until terminated by either party. w-h Or without cause, upon forty-elght (48) hours notice. 
,stornet's representations and warranties regarding the waste delivered and the mutual indemnities set forth herein shall suwive termination of 

this Agreement. - 
Driver's Knowledqe and Authority. Customer warrants that its driven Who deliver waste to the Facility have been advised by 

Cusiomer of Contractor's prohibition of derieries of hazardous, radioactive, or toxic Waste to the Fadl i ,  of Contractor's restridions on deliveries 
of Special Waste to the Facility, of the definitions of 'hazardous waste' and 'Special Waste' hereln provided, and of the terms of this license to 
enter the Facllii. 

Indemnification. (A) Contractor agrees to indemnify, save harmless, and defend the Customer from and against any and ail liabllies, 
claims, penatties, forfeitures, suites, and the costs and expenses lnddent thereto (including costs of defense. seltkment, and reasonable 
attorneys' fees), which it may hereafter Incur, become responsible for, or pay out as a result of death or bodily injuries to any person, destruction 
or damage to any property. contamiriation of or adverse effeds on the environment. or any vbhtion of governmental laws, reguiation. or orders 
caused solely by the negl in t  act, negligent omissbn or willM misconduct of Contractor's employees, or k subantradon h the performance of 
the Agreement. 

(8) Customer agrees to indemnify. save harmless, and defend Contractor from and against any and all liabilities. claims. penalties, forfeilures, 
wits. and the costs and expenses W e n t  thereto (inciuding costs of defew, settlement, and reasonable attorneys' fees), which it may 
herealter incur, become responsible for, or pay out as a resuR of death or bodily injuries to any person, destrucb;on or damage to any property, 
contaminatin of or adverse effeds on the environment, or any violation of governmental laws, regulations, or orders -used, in whole or In part 
by the Customer's breach of any warranty, term or provision of the Agreement, or any negligent act. negligent om.Wn or willful misconduct of 
the Customer. its emptoyees. or subcontradots in the performance of the Agreement. 

Attornev's Fee_s. In the event of a breach of the Agreement, the breaching party shall pay all reasonable attorneys' fees, collection 
.fees and costs of the other party incident to any adion brought to enforce the Agreement. 

Assiqnment. Neither party may assign, transfer to otherwise vest in any other company, entii or person. any of its rights or 
obligatiins under the Agreement without the prior written consent of the other party, which consents shall not be unreasonably wahheld; provided, 
however, that Contractor may, without any such prior written consent, assign its rights mcUor obligations under the Agreement to a subsidiary or 
affiliate corporation. 

Miscellaneous. The Agreement shall be binding upon and &all inure 10 the benefd of Uk? parties hereto and their respeclive 
successors and permitted assigns. The Agreement shall be governed by and construed in accordance wdh the laws of the State in which the 
Faci l i  is located. 



Date Printed OllO7199 C h e m i c a l  W a s t e  H a n a g e m e n t ,  I n c .  
G E B E R A T O R ' S  W A S T E  P R O F I L E  S H E E T  

(-) Check here if this  i s  a Recertification LOCBTIOB OF ORIGIEAL CWH COHl'ROLLED WASTB DIVISION 

Profile # 
CTW 351672 -- 

GENERAL IIlPOWIOB 
1. Generator Hame: kiSCONSIN PUBLIC SERVICE DPT Generator USEPA ID: EXEHPT 

2 .  Generator Address: 732 N SUER ST ~ i l l i n g  Address: BBTURBL RESOURCB TECE IBC 
(-1 same 

23713 W PAUL RD 

SEEBOY GAE KI 53081-3935 
3. Technical 

ContactIPhone: JULIE XIHDAE 41.41523-9000 PEUAUKEE WI 53072 
4 .  Alternate Billin 

ContactlPhone: contac!l~hone: JULIE lIHDARS 41.41523-9000 

PROPERTIES BHD COllPOSITION 
5. Process Generating laste: FACILITP CLEANUP 

6. liaste Name: COBTAHIBATBD SOIL 

7A. Is this  a USEPA hazardous waste (40 CPR Part 261 ? Yes (-) Iio 1) I B. Identify ALL USEPA l is ted  and characteristic was e code numbers ID,P,R,P,U): 

State Waste Codes: 

8. Physical State 1 70P: A. solid(1) Liquid(-) Both(-) Gas(-) B. Single Layer (1) Hultilayer (-) C. Free lip. range A t o  0% 
91. pH: Range or Not applicable (1) B, Strong Odor (-);describe 

10.Liquid Plash Point: < 73P (-) 73-99P (-) 100-139P (-) 140-199' (-) >= 200P (-) NmA. (1) Closed CUP (1) Open CUP (-1 
11. CHEHIpL COHPOSISION: List ALL constituents (incl. halogenated organics resent in any concentration and f o m d  analysis 

Constituents Range Uni 11 escription 

SOIL to  100 0 

12. OTEER: PCBs i f  yes, concentration ppn, PCBs regulated by 40  CPR 761 (- . Pyrophoric (-) Explosive (-) 
Radqactive (-) Benzene if- es, concentration - ppm. lESW (-) 1 hock Sensltlve (-) Oxldizer (-) 
Carclnqen (-1 Infectlous (J Other 

13. I f  baste subject t o  the land ban 6 meets treahent standards, check here: - 6 supply analytical results where applicable. 

SHIPPTJG INWRllBTIOB 
14. PACKAGING: Bulk Solid (1) Bulk Liquid (-1 Drum (1) ~gpelsize: 55 GALLON DRUH Other 

15. AN!I'ICIPATED BBWu VOLUHE: 20 Units: TOIiS Shipping Frequency: OM TIM 

SAHPLIlG IBMRHATIOB Sample Tracking Number: 4531325 
16a. Sample source (drum, lagoon, pond, tank, vat, etc.): 

Date Sampled: Sampler's IiamelCompany : 

16b. Generator's Agent Supexvising Sampling: 17. (-) No sample required (See instructions.) 

GMERATOR'S CEREIPICATION \ 

I hereby cert ify that a l l  information submitted,in this and a l l  attached documents contains true y d  accurate descriptions of 
thls  waste. Any s g p l e  submitted i s  representatae as defined in 40 CFR 261 - A endix I or b using an equivalent method: All 
relevant loformatlon re arding known or suspected hazads in the pos~ession~of Fie generator Bas been disclosed. 1 authorize 
Chi t o  obtain a sample &om any waste shipnent for purposes of recertification. 

Siqnature on oriqinal ~ r o f i l e  351672 
Signature Name and Title Date 



Date 2rinted 01/07/99 

18. This is a Nonuastevater. 

P rof i l e  # 
CW 351672 -- 

19. I f  t h i s  v a s t e - i s  sub'ect t o  a y  California list res t r i c t ions  enter  the l e t t e r  from belov (e i ther  A, B.1 o r  B.2) next t o  
each res t r i c t ion  td is applicable: 

- KWs, - PCBs, - Acid, - Hetals, - Cyanides 

, .dentify ALL Characteristic and Listed USEPA hazardous waste numbers tha t  apply (as  defined by 40 CPR 261 . For each vaste  
number, ident i fy the  subcategory (as  applicable, check none, o r  write i n  the description from 40 CPR 268. 1, 268.42, and 
268.43). 

1 

. . 
I I A . U S E P A  I B. S ~ E G O U  c. APPLICABLE TREAT HE^ i D. 101 nusr I I 

I EAIBRDOUS Enter the subcate ory description. I STMDARDS ITEE VASE BE I i BEP /WASTE CODE ( s I I f  not a p!icable, I 
I I SPECIFIED I HAiAGED? I 

I simply ckect none I PERWWI~CE- I T E C ~ O ~ Y  : i # !  I I I BBSED: If ap l icable  j ~ n t e r  l e t t e r  j 
I 

I I 

I I I I I 

:Check I as applicable; I table  enter  1 the treatment 40 CFR code(s) 268.42 I I from b e l w  ! I 
I I I 
I I I D E S C R I P T l O l I 1 6 8 . 4 1 f a 1  1268.43fa) l I 
I I I I 

1 :  I I i li I I I 
I I I 

I I 
I I I 1 I 

I I i 2 i  I I I 
I I I 

I I 
I I I I 1 
I I I I l I 

Hana ement under the land disposal restr ic t ions:  
A. BEsmIcm m s T ~  MpuIMs mnsm - 

9.1 RESTRICTED kiSTE T R D T E D  TO PWWRWCE STBWBRDS 

B.2 RESTRICTED ISTES WR hiICE TEE TREATW!l' STBWBRD IS EXPRESSED AS A SPECIFIED TECENOLOGP (MD TEE WASTE EAS BEEN 
TREATED BY TBBT TECENOLXY) 

8.3 GOOD FAITH ANALYTICAL CERTIPICATIOB FOR IBCIBERATED ORWICS 

C. RESTRICTED VASTE SUBJECT M A VBRIAHCE 

D. RESTRICTED kiSTE CAN BE L A I D  DISPOSED WITHOUT FURTEER TREATHEAT 

E. NOT CURREII'LY SUBJECT TO LBW DISPOSAL RESTRICTIOBS 

21. I s  th i s .vas te  a s o i l  or debris? k: X Yes, Soil: - Yes, Debris: - 

22. Specific Gravity Range: - t o  - 
23. Indicate the range of each: Units 

Cyanides: 2 5 t o  PPH Type (free,  t o t a l ,  amenable, etc.) MTAL 

Cyanides: - Not Applicable t o  Type (free,  t o t a l ,  amenable, e tc . )  

'ulfides: 2 3 t o  PPH Type 

0 t iona l  
~Penol ics :  5 10 t o  PPH 

24. Identify the n s t e  color VARIES , WT physical s t a t e  Solid I 

and physical appearance SOLID 



Date Printed 01107199 Profile # 
ClIW 351672 -- 

1 25. COHPLETE ONLY FOR kiST.ES INTBiDBD FOR 1 I 
I .  or 

I FUELS OR IHCIHERBTION I 26 ::$E!i F&mes I 

I I (Provide if  information i s  available) I 

! 
I 1 
I MrAL 1 WGE 
I I 

I Beryllium as Be ppm j A. Beat Value (Btullb) : - 
i I I 

I Potassium as K ppm j B. Water: I 

I 
I I 

I Sodium as Na ppm i C. Viscosity (cps): 1 P - 100 P - 150 P I 

I 
I I 

\ I Brmine as Br % I D. Ash: I 

I 
I 

\ j Chlorine as C 1  % I E. Settleable solids: I 

I 

I Fluorine as F % ! P. Vapor Pressure 1 S1P (mlBg): - 
I 

I Sulfur as S \ j G. Is  t h i s  waste a pumpable liquid? Yes - Ho - I 

I 
I I 
I I 8. Can this vaste be heated t o  improve flos? Yes - 10 - 
I 
I I i 
I I. Is th i s  waste soluble i n  uater? Yes - Ho - ! ! ! 

i i 
I J. Particle size: Will the solid portion of th i s  I 

I waste pass through a 118 inch screen? Yes - Ho - I 

I 

27. ~SPORTBTIOH I B F O ~ I O B  

A. I s  th is  a DOT Bazardous Haterial? Yes - Ho 

B. Proper Shipping Name. . ; . . . . . , . : HOB-REGULATED WCERIAL 

and Additional Description i f  required: lCQBllAHII?ATED SOIL1 

C. DOT. Regulations: Hazard Class: - I.D. Packing Group: - 
D. CERCLA Reportable Quantity (RQ) and units (Lb, Kg): 

E. Non-Bulk code - Bulk code - 

P. Special Provisions - - - - - - 

G. Labels Required 

28. SPECIAL MDLING IBMRHAFION 

- Haterial Safety Data Sheets Attached 

29. OTHER IHPORHAPION 

30. CEEHICAL #ASTE WGEHENP CERTIPICATIOH 

Chemical las te  Hanagement, Inc. has a l l  the necessary permits and licenses for the waste that  has been characterized and 
identified by this approved profile. 



Date Printed ll1/07/99 

31. OTBER EA%BRDOUS CONSTI.lTEIPTS Indicate if the waste contains any of the following. 

Pro f i le  # 
ClIW 351672 -- 

I llETBLS I TCLP Information: I I TCB or TOW, I 

I I 
I !Check only ONE,for each constitnentf TCLP Data Use units: ppm, qll, mglkg 
I I I 
I I Use units: pun, mqll I or  percent 
I I 1 

I I- ,K IEqualI I Cali fornia L i s t  I 
1 I I I Less I Regulated i or  i Uaste i TCLP I I l ~qua l ' l  Actual 
I I Than I Level Inore I 10. I Actual ILessI Re lated I or I 
I I 

I I I I I j ~han j  Z v e l  jwore j 
I I 1 I I 1 

I I I I 
I 

!Arsenic as As 1 X I 5.0 mqll I I DO04 1 1 I 500 mqll 1 I I 
1 

I I I I I I I I I 
I 

I I :Barium as Ba I X I 100.0 mqll I I DO05 1 I I 
I I 

I 

I I I 1 I 
I I I I I I I 

I 

ICadmiumasCd I X I 1 . 0 m q l l I  I DO06 I I I 100 mqll 1 I I 
1 

I I I I I I I I I 
1 

I I :Chromium t o t  C r :  X I 5.0 mqll I I DO07 I I I I I I 
I I 1 I 1 

I 
I 

I I I I I I 

ILeadasPb : X 1 5 . 0 m q I l I  I DO08 I I I 500 mq11 I 
I 

I I I I I I I I 

l L r c n r v  as 912 t S I . 2  aq/? 1 I DOC3 I I I 20 n d l  : 
I I 

I I I I I I I 

I 

I 

I 

I 

:Selenium as Se I X I 1.0 mqll I I DO10 I I 100 mqll I I I 
I 1 I 

I I I I I I I I 
I I :Silver as As 1 X I 5.0 mqll I I DO11 I I I 
I I 

I 

I I I 

I l i c k e l a s N i  I X I 
I 

I I 1 

:Thallium as T1 I I 

I I 1 I 1 I 
I I I 

I I I I 134 mqll I I I 
I I I I 

I I I 

I I I 130 mqll I I I 

I I 
I I I 

IChromium Eex I I I 
I I 

I I I 

I Antimony I I I I 
I I I 

I I 

:Beryllium I I I I 
1 1 I 

I 

I Cower I X I  I 
I 

I I I 

!Vanadium I I I 
I 1 I 

I I I 
I I X t  I 

I' 1 
I 1 I 

I I 
I I I 

I I I 500 mqll : I 
I 1 

I I I 
I I I I I I 
I I I 
I I I 1 1 
I I I 
I I I I 

I I 
1 I I 1 

I I 
I I I I 
I I I 
I I I 1 1 
I I I 
I I I I 
I I I 
1 I 1 I I 1 
I I I 
I I I I I I 

I I 
1 I 1 1 I I 

I I 1 1 



Date Printed 01/07/99 

32. OTEER KABBRDOUS CONSTIWEITS Indicate if the waste contains any of the following. 

I I I I I I I i 
I Hethvl Ethyl Ketone I X I 200.0 mqll I I DO35 I I I 

I 
I 

I I 
I I I 1 I 

j Nitrobenzene I X f 2.0nqllI I 0036 I I I 

1 
I I I I I I I 

I Pentachlorophenol I X I 100.0 mqll I I DO37 I I I ! 

O R W I C S  I KLP In orma ion: I TCLP Data 1 TCA OK !MTU I 

I !check onlv O W  :or e L h  constituent/ :Use units: p p ,  mgll or %i 
1 

I I I Equal I I TCLP ha1  ical j I 
I I Less I Re lated I or I Waste I Test Reszts 
I j Than j G v e l   ore !  lo. j use units: uum or mull j 
I 

I I I I I I 

I Benzene I X 1 0 . 5 m s / l I  I DO18 I I a 
I I 

I I I I I 
I 

I Carbon Tetrachloride I X I 0.5 mqll I I DO19 I I I 
I 1 

I I I I 1 
I 

I Chlordane I X I 0.03 mqll I I a 
I 

I DO20 I 
I 1 I 

I 1 I I I 

I Chlorobenzene I X I 100.0 mqll I I DO21 I I I 

I I I I I I i i 
I Pyridine I X I 5.0mqIlI I DO38 I I 

1 
I I I I I I 

I Tetrachloroet hvlene I X 1 0 . 7 m q l l I  I DO39 I I I 
I I 

I 1 I I I 1 

I Foxaphene I X I 0 . S m q l l I  I DO15 I I I ! 

I I I I I I 

I C ~ ~ O K O ~ O I I I I  I X I 6 . 0 1 n q l l I  I DO22 I 
I 1 I I I I 

f m-Cresol I X I 2OOmqllI I DO24 I 

I I i I I I I i 
I 2,4,5-TP Silvex I X I 1 . 0 m q l l I  I DO17 I I I 

I 
I I I I I I 

I Trichloroethvlene I X 1 0 . 5 m q l l I  I DO40 f I 
I 

I I I I I I 

I 2,4,5-Trichlorouhenol I X : 400.0 mqll I I DO41 I I 

I 

I 

I 

I 

I i I I I I I I 

I 2,4,6-Trichloroahenol I X I 2.0 mqll I I 0042 I I I 
I 

I I I I I I 

I Vinyl Chloride I X I 0.2msll: I DO43 I I 
I 

I I I I I I I 
I 1 I I I I I I 

I I ! 

1 
I I I I I I 

I 

I o-Cresol I X I 200.0 nsli I I DO21 I I I 
I I 

I I I I I I I 
a P-Cresol I X I200.0msllI I DO25 I I I 

I I I I 
I I I I 

I Cresol I X I2OO.OmqllI I DO26 : I I 
1 

I I I I I I 

I 2,4-D I X I 10.0 mq/l I I DO16 I I 
I I 

I I I I I I 

1 1,4 Dichlorobenzene 
I 

I X 1 7 . 5 m q l l I  I D 0 2 7 I  I I I 

I 
I 

I 
I I I I I I 

I 1,2-Dichloroethane I X I O . 5 m q l l I  I DO28 I I I I 
1 I 

I I I I I I 

I 1,l-Dichloroethylene I X I 0.7 mqll I I DO29 I 
I 

I I I I 1 

I 2,4-Dinitrotoluene I X I 0.13mqllI I DO30 I 
I 

I I 1 I I 

1 Endrin I X I ,02mqll t I DO12 I 

I 

I 

I 

I 

I 
I I I I I I 

I Beutachlor, 6 Hydroxide I X I 0.008 mqll I I DO31 I I 

I I I I 
I 

I 
I I I 

I Eexachloro-1,3 Butadiene I X I 0.5 mqll I I DO33 I I I 

1 I I 
I 

I 
I I I I 1 I 

I Eexachlorobenzene I X I 0.13mqIlI I DO32 I I 
I 1 

I I I I I 

I Hexachloroethane I X f 3.0mqllI I DO34 I I 
1 I 

I I I I I 

I Lindane I X I O.4mqllI I DO13 I 
I 1 

I I I I 

I Hethoxvchlor I X I 1O.OmqllI I DO14 I 

I 

I 

I 
! 
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r Surnmal-y of LC lratory Test Resill 1s 1 
I I :  WPSC - Slletloygan 

Locillion: Shelloygan, Wisconsin 
C l i i l :  PJal~~ral I<esolirce Tccllrlolo[jy, Inc. 

File: Sv wry  of I.al~ornlory Tes t  R e s ~ ~ l t s  
I Lrlu I ,1wi: 21 19:) 1 I{evlt:wc,l t jy:_L.q 1, 

-- 

Test Results 
Triaxial Shear a1 Faillire I-iq~iit l Plaslic Waler Dry Unil Hytlra~rlic 

n e p l l l  Dev. Stress Strain ILiillil 1-imil Content Weigtll Specili:: Gravel Sand P200 Cond~~cl ivi ly 
Bor ing (f l) (psf) (% ) (yo) (Oh) (pcf) Gravilv -..-- (%I- (Oh) (%) (cmlsec) 

2 135 S. 1161h Slreel 
Wesl Al' ill 53227 

4 14-321-TEST 

76.2 

--- 
0.0 

68-727 - - - 

(38-727 - - . -- 

GB-727 

9.2 

50.3 

-- 

16' 10 18' 
-- -. - 

26' l o  2fl' 
- -- - - . 

33.5' lo  34 

NP 
- . - - 

10 - . .- -- 4 .0E-08 

4622 -- 
65.0 10 - . . - - . -. GU-728 - - - . . - - -- - 

GB-728 - -- 

26.7 
- - 2' lo 4' -- - - - - -- 

30' lo  32' 

NP - . - 

11 
-- - - 

3 6 27 34.2 - - -- -- -. 84.2 0.7 

2612 15.0 2 1 13 16.7 --- 
- - - - - - - - - -- - -- - -. - .- - - - - -- . - 

2618 0.0 54 2 8 30.6 --- 
1170 15.0 2 2 12 10.0 --- 

- 
. . 

GB-720 -- - . - . - - 

2.640 

- .- 
- 

1.4E-08 - -. . 

- 8.6E-09 -- - 

1 .lE-07 

12' lo 14' . - - - . - - 40.8 

14.6 

--- 

2 70:1 
- . . . . - . - - . 

.. 

113.5 - 

100.7 -. 

18.3 
- - - 
. 17.3 

17 - -- - 

GR-7?(11 24' lo  26' 
-. - - -, . . - - - - - - - - -- - - 

GB-730 1 28' lo  30' - - - - - - - - - - - 

PZ-703 1 24' lo 26' 

50.5 

8.3 

108.6 
. . . . 

111.6 -- 

-. 31 - .0 - - 
15.2 - . - - 

25.4 - 

. - 87.7 .- 

--- 
--- 
--- 

74.2 . - - - 

08.3 -- - -- - 

73.7 



TEST REPORT 

HYDRAULIC CONDUCTIVITY VS. PORE FLOW 

w . .  
1 .OE-I8 ' ' 

I . .  I . , . . I . . .  I . . , I  . , a  

- b - 
. . . . . . .  . - I . . . . ) . , . . I  

4 .  I . . .  - 
. a , ,  . , . ,  $ 8 . -  , f # ,  m a . ,  * a , ,  . , , i  

I ,0Ea9 : : : : I : ' : : : , 

0.000 O.SO2 0.004 0.0'26 O.CO8 0.0 10 0.012 0.0:s 
':CL'J:.lE2 ::=. 

HYDRAULIC CONDUCTIVITY VS. GZADIENT 

. . . . . . .  I . .  . . ,  . . r . . . . . . . . . . . . . .  . . , ,  i I . . . : , . ,  : 
I . I , . I I , . I I I  I I .  I . .  I I I I I . l :  

. . . . .  . . . .  , , , ,  : . . . , .  I ,  I . .  . . .  
, , . .  ! m , , ; , I , .  I , ! . . . . . .  , , ,  

1 .OE-39 

SPECILIEIU NO: ~ a - 7 2 7  (26' to 28') E RE?AOLDED 

SPECIMEN DESCRIPTION: Dar;c brown silty SAND. S O K ~  Cis:/ ' UNDISTURBED 

S?EC;MEN DIAMETER (cn) 
S?EC:MEN AREA. A (cn) 
SPEC:MEN LENGTH. L ( c ~ )  
SPECIMEN V0LUME.V (cc) 
WATER CONTENT (?$) 

DRY DENSITY (PC> 
SATURATI0N.n 196) 

- 
INITIAL 
7.152. 

PROJECT: WPSC - Shejoygan 

FROJECT NUMBE3: 01 002-002 

FiNAL 

7.01 8 
38.68 
6.569 
254.1 
4 

1 19.0 
100 

FLEXIBLE WALL 
HYDRAULIC CONDUCTiVlTY 

ASTM D 5084-90 

AVE?.AGE 3AC:IF?ESSURE (PSI) 
MAXIMUM 2?=2E=IVE CONFINING STRESS (psi j 

MINIMUM EFFECTIVE CONFINING STRESS (psi) 
CUMUUTWE PCiiE'/OLUMES FLOW 
PERME-IN7 

AVE.WGE +YCMUL!C CCNCUC7IVITf.k lcr~sec: 

1 
: C:,E::;E~ a'/: IRE\IIESVECI 9 ~ :  ---- I I =a I DATE. 
I 



TEST REPORT 

HYDRAULIC CONDUCTlVlTl VS. PORE FLOW 

0.000 0.002 0.00.1 0.006 0.008 0.010 0.012 0 . 0 1 ~  0.016 0.018 
PORE VCLUMES iccl  

HYDRAULIC CONDUCTlVlTI VS. Gi?ADIENT 

SPECIhlEN NO: 63-72!? (2s' ;o 26'j C ZE?;ICLSED 

SPECIMEN DESCRIPTION: Brown-py mottled silty CLAY UNCISTUREED 

SPECIMEN A R W .  A (cm) 

SPEC:MEN LENGTH. L (cm) 
SPECIMEN VOLUME.\/ (c) 
WATER CONTENT (96)  

DRY DENSllY (pci) 

FiNAL I 
7.302 
4: .a8 
6.565 
274.9 
5 . 4  

117.9 
07 

PROJECT WPSC - Sheboysan 

PROJECT NUbIBE3: 01 092-(I02 

FLEXIELE WALL 
HYDRAULIC CONDUCTIVITY 

ASTM D 5084-30 

AVE7AGE ZIACi(F4ESSURE ( p s i  
MAXIMUM EFFECTIVE CONF~FIING S;:E?S 
MINIMUM EFFECTIVE CSNFINISG S73C3S (PSI) 
CUMUUTWE PCRE \/CLUME% 'LC'8 
PE3MWirCF 

N E W G E  ;iYC%ULIC CSNCL'CTIVIT! :< ;cTjsec! 

lC:+EZ,iE3 3Y n'f',lE.VE3 aY / Y E 3 7  OATE I 

31 .o 
22.0 
20.2 
0.016 

'NATE3 

1 .JE-C8 



TEST REPORT 

I HYDRAULIC CONDUCTIVITY VS. PORE FLOW 1 ---, 

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . .  ! , , . .  / . . , .  ! ,  , J . , . I : I . . I  I . . . . .  . 8 

I , '  I I '  ' .  . . I : I ' : : : l : ' : :  , . I 
1 ; ;  1 . .  , I . .  

, , . .  , . , ,  , , . ,  I t - !  . I , '  I I I I  I , , ,  . , . . I . . . . ) : . . . : . :  1 .  : : . . . . I . : .  : : . j  
I . O E 4 9 ' : ,  , , , . , . .  

HYDRAULIC CONDUCTIVITY VS. GAADIENT 

. . . . . . . . .  ! . I  . . I , .  I . !  I . . .  I ,  . . .  I 

- 
, . . 2 i "  I 

I 
. . . .  . . . . . . .  I . . .  . . . . .  I , . , .  

8 .  I .  4 

, . . , , , .  , , , . ,  

1 .OE-39 

0.0 5.5 :O.O . 15.5 20.0 25.0 30.0 

GUDIENT 

SPECIMEN NO: Gz-730 (28' :o 30') REUOLDED 

SPECIMEN DESCRIPTION: Brown-grzy rnortlea lean CLAY UNDISTURGE3 

SPEC:MEN DIAMETER (cn) 
SPECIMEN AREA. A (cm) 
SPEC:MEN LENGTH. L (cm) 
SPECIMEN VOLUME.\J (c) 
WATER CONTENT (96) 
DRY DENSITY (pcf) 
SATURAT1CN.n (?/.) 

91.5 
29.1 
25.7 

0.007 
WATER 

m 

1 PSOJECT: WPSC - Sheboygan 

PSOJECT NUMBE?: 0 1002402 

7.201 
20.73 
8.173 
245.1 
51.7 
01.2 
i 01 

FLEXIBLE WALL 
HYDRAULIC CONDUCTlVlTY 

ASTM D 5083-90 

AVEUGE JACKPRESSURE (PSI) 

MAXIMUM EFFECTIVE CONFINING STRESS (psi) 
MINIMUM EFFECTIVE CONFINING STRESS (psi) 
CUMULATIVE ?ORE VOLUMES FLOW 
PERMWNT 

AVEMGE YT"fFWL'LIC COFIOUCTIVIl?.k (cm~sec) 

I I I c:+E.::<ED a ~ :  IREVIE~NED a y :   TEST DATE: I 



TEST REPORT 

I HYDRAULIC CONDUCTIVITY VS. PORE FLOW 1 

. . , ,  , , .  , . .  . , . . , ,  
/ . l . , l , l . , l , , .  . . 1 .  , ,  I . , . . . , . . ,  . 
, . . , .  , . , . , . 

. .  1 : : : : ; : : :  I :  , ! 
> I  . i . . 

I , , , , I , , , , I  , , , , ; . . . I  1 4 ' ' - 1  * I . .  . 

HYDRAULIC CCINDUCTIVITY VS. GRADIENT 

0.0 5.0 T0.C :5.J 20.2 25.0 30.0 

GRACIENT 

SFECIMEN NO: pz-703 (22' :O 25') REMCLDED 

S?EC:MEN DESCRIPTION: Erowngrzy moded silty CLAY UNDISiUFiEE3 

S?EC:MEN DIAMETE2 (cn)  

S?EC:MEN AEEA. A (un) 
S?EC:MEN LENGTH. L (cn)  
SPECiMEN '/OLUME.\/ (c: 
WATEX CONTENT (:5) 
CRY CENSITY ( p a  

.SATUWTICN.n (9%) 

INITIAL 1 EiNAL I 
7.261 1 7.207 IAvE.%GE 3AC:<PSESSURE (PSI) I 81.0 

PKOJECT: lNPS2 - Sheboygan 

F40JEtCT NUkiEE3: 01 092-002 

31 . j l  
6,879 

FLEXIBLE WALL 
HYDRAULIC CONDUCTIVITY 

ASTM D 5084-90 

0.084 
lNATE3 

1.1 E-07 

10.70 
7.02: 

MAXIMUM E.==EC-;l/E CONFiNlNG S T ~ E S S  (PSI) 

MINIMUM E.==EZTiVE CONFINING STRESS (PSI) 
23.9 
21.3 



Test Report 

Stress vs. Strain 
5000 , I 

5000 
Mohr-Coulomb Failure Envelope 

s:a -.-. z r r 4  1030 , --- EC03 --"- --- 
:uuJ 

Normal Strsss (psr) 

Boring Number: Sample Number: GB-727 Depth: 33.5' to 34' 

Soil Description: Brown lean CLAY Remolded Undirmrbed 

I 

Test Specimen Data 
I 

Specimen Diameter, D (in) 

Specimen Area. A (in2) 
Specimen Length, L (in) 

Specimen Volume, V (in3) 
Height to Diameter Ratio 

Dry Density (pcf) 
Water Content (4G) 

@I Trimmings G Whole Sample 

Specific Gravity (Estimated) 

Volume of Solids (in3) 
Void Ratio, e 
Porosity, n 
Saturation (96) 

1 Test Results 
I 
Deviator stress at Failure (psn 

Strain at Failure (96) 
Major Principle Siress at Failure (psq 

Minor Principle Siress at Failure (psq 
Rate of Axial Sirain (96imin) 

I I 

Test Specimen Data I Failure Sketch 1 

Liquid Limit (96) 
P!as:ic Limit (96) 
P!as:icity Index (96) 

Gravel (96) 
Sand ('3%)' 

Silt (96) 
Clay (%) 

Project: WPSC - Sheboygan 

Prcject Number: 0 1092-002 

USCS 

Unconsolidated Undrained 
Compressive Strength 

Test Report 
ASTM D28CO-95 

NA I 

File: Triax Ga-727 (33.5 :o 3J) 

21 25 S. 116th Street West Allis. 'flI 53227 

J :J-221-TEST 41.1-321-3359 F ~ x  



Test Report 

Stress vs. Strain 1 3000 

Mohr-Coulomb Failure Envelope 
?.COO 

5 rcco 
a - 

0 
--"- -. 2.J 

. - - 7  -. . .--- . .. 
Ncrmal Stress (psr) 

Boring Number: Sample Number: Ga-729 Depth: 24' to 25' 

Soil Descripticn: Brown-gray mottled siiw CLAY Renolded !T UndiSuiced 

Test Specimen Data 

I 
Specimen Diameter, D (in) 

Specimen Area. A (in') 
Specimen Lsngth. L (in) 

Specinen Volume. V (in3) 
Feignt to Diameter Rario 

Drf Density (pcf) 
Water Content (76) 

g) Trimmings Whoie Sample 

Specific Gravity (Estimated) 

Volume of Solids (in2) 
Vcia Ratio, e 
PcrosiPf, n 
Saturation (?/a) 

Prcjec:: 'NPSC - Sheboygan 

Prcjec: Number: 0 1092-902 

I Test Results 

Deviatcr Stress at Failure ( F S ; ~  

Strain at =aiiure (?/a) 
Major Principle Stress at Faiiure (psq 

Minor Principle Stress at Failure (ps? 
Rate of Axial Strain (?/aimin) 

I 

Test Specimen Data I Failure Sketch 

I I 
Liquid Limit (76) 
Plastic Limit (?/a) 
Plasticity Index (?6) 

Gravel (96) 
Sand (96) 
Fines (96) 

I USCS 

Unconsolidated Undrained 
Compressive Strength 

Test Report 

File: Trnx G8-729 (24 to 25) 

2:35 S. 1 !6th Street ','lest Allis. 'NI 53227 
J ;I-:?I-TEST J;J-~ZI -a253 =JX 



Test Report 

S t r e s s  vs .  S t ra in  
3000 

3 
.r 

0 
J 

5 .?. 
Strain (:$) - 

a 0 0  , Mohr-Coulomb Failure Envelope 
I 

:PCD a 0 0  5OCO .ji;Ci) iC23 

Nomai Stress (PSI) 

Boring Number: Sample Number: (26-730 Depth: 28' to 30' 

Soil Description: Brown-gray mottled lean CL4Y 7 

L Remolded Undiar ted 

J 

T e s t  S p e c i m e n  Data 1 T e s t  Resu l t s  
I I I 

Specimen Diameter, D (in) 
Specimen Area. A (in') 
Specimen Length, L (in) 
Specimen Volume, \/ (in') 
Height to Diameter Ratio 

Dry Density (pcf) 
Water  Content (76) - 
It' Trimmings 0 Whole Sample 

Specific Gravity (Estimated) 
Volume of Solids (in3) 
Void Ratio, e 
Porosity, n 
Saturation (96) 

C e v i a ~ c r  S t ress  a t  Failure (?sf) 
S h i n  at  Failure (%) 
F&ijor Principle Stress  at  Failure (psf) 
Llinor ?rincipie Siress  at Failure (psf) 
E a t e  :i Xxial Strain (O6r'min) 

I 

T e s t  Spec imen Data 1 Failure S k e t c h  

Liquid Limit (96) 
F!asdc Limit (?/a) 
F!as3city Index (?/a) 

Grzvel (96) 
Sand (76) 

Fices (96) 

1 USCS I NA 1 1 

GeoTest Ic>ec!<ed a ~ :  J n e v i w e c  a": , ,C .-3 Test Date: 20-  an-09 

Projec!: WPSC - Sheboygan 

Project Number: 01 092-002 

File: Triax Ga-730 (28 to 30) 

Unconsolidated Undrained 
Compressive Strength 

Test Report 
ASTLl D2850-95 

2135 S. 116th Street West ,Allis. 'NI 52277 

4::-:2l-TEST 4:J-22: -.3359 F3.u 



Test Report 

Stress vs. Strain i joo 
Mohr-Coulomb Failure Envelope 

zoo0 

Boring Number: Sample Number: PZ-703 Depth: 24' to 25' 

Soil Descripticn: Brown-grav mottled silty CLAY L Remolded r;? Unaistueed 
7 

Test Specimen Data 

I 

D r j  Density (pcq 
Water Content (96) 
r 
\f' ~ ~ T I ~ I ~ ~ S  ci Whcje Samoie 

'. 

Specific Gravity (Estimated) 

Volume of Solids (in2) 
Void Ratio, a 
Porosity, n 
Saturation (96) 

Specimen Diame!er, D (in) 

Specimen Area. A (in') 
Specimen Lsngth. L (in) 

Specimen Volume. V (in3) 
Height to Oiame!er Ratio 

I Test Results 

I 
Deviator Stress at Failure (psq 

Strain at Failure (?6) 
Major Principle Stress at Failure (psq 

tvlinor Principle Stress at Failure (pso 
Rate of Axial Strain (46imin) 

I 
Test Soecimen Data I Failure Sketch 

1 Prc!ec: Ncmber: 0 1092-002 

Liquid Limit (?6) 
P!asdc Limit (46) 
Plasticity Index (96) 

Gravel (96) 

Unconsolidated Undrained 
Compressive Strength 

Test Report 
ASTM D2850-95 

22 
12 
10 

N A 

~ e o ~ e s t  IC>ec:<ecl BY: ,%+ lRevie3fled 9y: Lv l iest Date: 20- an-99 I 
File: Tnax PZ-702 (2.1 :o 25) 

2135 S. 116th Slreet West Allis. 'NI 53727 

4: 4-321-TEST Jl4- j21-a359 Fax 



I PARTICLE SIZE DISTRJBUTION TEST REPORT I 

1 SIEVE I PERCENT / SPEC.' P A S S 7  1 

5 
s S E  

1. - , 
E - ? : 0 '2 8 ! z g  

(nu spc.c1ric3rion provided) 

Soil Descriotion 
Brown f-c SAND, some gavel.  trace siit 

Atterberq Limits 
PL= NP LL= NP PI= NP 

Coefficients 
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PARTICLE SIZE DlSTRlBUTlON TEST REPORT 

0 1 
500 100 10 1 0.1 3.01 0.001 

G W I N  S i i E  - rnrn 

I 9: c 3" I % GXAVEI % SAND I % SiLT I % C U Y  
0.0 1 8.3 65.0 I 16.7 

Soil Descriotion 

Bro~cn-gay rnortled SAND. some c!ay. :xz pave!  

Atterberg Limits 
PL= 17 LL= I S  PI= 1 

Coefficients 
Dgs= 2.06 D ~ o =  0.306 D5g= 0.313 
D30= 0. ! 09 
C,= 

Dl?= 
C,- 

Dl 0' 

Classification 
USCS= SbI M S i l T C =  

Remarks 
Tested By: NL 
Chec!ied ~y:- 
Re*;ie-.ved By: p n q  

Sample No.: GB-77-3 (2' to 1') Sourca of Sample: 7002 
Location: 

Date: 1/Si99 
Elev.:Depth: 2' to 1' 

, I  Client: Natural Resourc:: Tschnolozy, Inc. 

: (  Project: WPSC - Sheboygan 

1 1  
1 Project No: 01093-001 Plate 



I PARTICLE SIZE DlSTRlBUTION TEST REPORT 1 

0 
500 100 10 1 0 1 0 01 0 001 

G M I N  SlZE - mm 

t % + 3" I YO GRAVEL I O/s SAND I 9'0 SILT 1 9% CLAY I 
0.0 I 0.7 I 40.8 I 58.5 

Soil Descriotion 
Dark bromn-gay morrled sr,dy C L A Y .  race orgznics 

Atterberu Limits 
PL= 27 LL= 36 PI= 9 

Coefficients 
Dgg= 0.327 D5g= 0.0992 k g =  
D30= Dl 5' OTo= 
C,= C,= 

Classification 
USCS= ML U S ? T O =  

Remarks 
Tested By: NL 
Checked 3 y v ~ 7  
Revie-.ved By: 4' 

I Sample Na.: GB-729 (13. to 14.) Source of Sample: 7002 Date: 1151'99 
Location: E!ev.!Depth: 12' to 14' 

1 [I Client: Natural Resourc: Technology, Inc. 

11 Project: WPSC - Shejoygan 

! (  Project No: 01092-002 Plate 



APPENDIX G 

GROUNDWATER GRADIENT CALCULATIONS 
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HORIZONTAL HYDRAULIC GRADIENT CALCULATIONS 

Site: Campmarina Sheboygan Former Manufactured Gas Plant Site 
Project: Feasibility Study 
Project #: 131 3 

Hydraulic Gradient = W d L  
&=change in elevation between two chosen water table or piezometric surface elevation contours on a given date. 
&=change in distance between two chosen water table or piezometric surface elevation contours on a given date. 

Water Table Observation Wells 

21-Dec-98 
dh= 589 feet - 580 feet W= 4.6E-02 northeast 
dL= 195 feet 

21-Dec-98 
dh= 589 feet - 580 feet dNdL= 6.2E-02 northeast 
dL= 146 feet 

21-Dec-98 
dh= 588 feet - 580 feet cWdL= 7.8E-02 northeast 
dL= 102 feet 

Piezometers 
21-Dec-98 

dh= 588feet-581feet dh/dL= 7.4E-02 west/southwest 
dL= 94.5 feet 

Notes: 1. Horizontal hydraulic gradient is a unitless value. 
2. Maps are attached indicated the contour lines used to calculate dh and dL. 

13 13-Feasibility Study Data Summary Horizontal Gradient Calculation 
1 o f 1  

Natural Resource Technology, Inc. 







APPENDIX H 

PRELIMINARY REMEDIATION COST ESTIMATES 



P R O J E n :  WPSC - Campmarina Sheboygan NRT PROJECT NO.: 13 13 
Former Manufactured Gas Plant Site BY: CAR CHKD BY: REW 
Preliminaty Cost Estimate DATE: 4/9/99 
Soil and Groundwater Remediation corrected rem alts-Sheboygan 

REMEDIAL ALTERNATIVE 1 
- Source Area Excavation and Off-Site Treatment 

ITEM SUB- 
COST TOTAL 

CAPITAL COSTS 

CONSULTMG CAPITAL COSTS 

1.0 Proiect  management and Coordination 
Meetings 
Monthly Summary and Budgetary Reports 
Coordination and Scheduling 

2.0 Remedial Action Planning, Permitting and Agencv Negotiation 
Health and Safety Plan 
Design Report 
Permitting and Agency Negotiation 

3.0 Design Plans and Specifications and Contractor Selection 
Plans, Specifications and Bid Documents 
Bidding and Contractor Selection 

4.0 Remedial Implementation 
MobilizationPrep. 
Site Preparation 
Barrier Wall & Shoring Installation 
Excavation Oversight and Sampling 
DemobilizatiodCleanup 
Replacement Well Installation 

5.0 Remedial Documentation Report $2 1,970 

SUBTOTAL, CONSULTMG CAPITAL COSTS $3 13,540 
15% Estimating Contingency $47,03 1 

TOTAL, CONSULTING CAPITAL COSTS %360,571 

CONSTRUCTION CAPITAL COSTS 

1.0 Vertical Barrier Installation (Contractor) 
Mobilization/Demobilization 
Vertical Barrier Wall 
Barrier Engineering Design Support 

2.0 Soil E.xcavation (Contractor) 
Site Preparation, blobilization, Setup 
ErosiodPedestrian Control (Fencing) 
Shoring 
Overburden Excavation 
Contam. Soil Excavation & Screening 

1313 - Remedial Alternatives Cost Sheets l o f 3  
Natural Resource Technology. Inc. 



REMEDIAL ALTERNATIVE 1 
- Source Area Excavation and Off-Site Treatment 

Temp. Underground Utility Relocation 
Construction Debris (Transportation & Disposal) 
Compaction Testing 
Excavation Dewatering and Disposal 
Site Restoration (grading) 
Replacement Wells (5 water table, 2 piezometer) 

3.0 Off-Site Thermal Treatment (Contractor) 
Mobilization/Demobilization 
Soil Transportation (To & From Thermal Unit) 
Medium Temperature Thermal Treatment 
Granular Backfill Installation/Compaction 
BackfilVRegradingKompaction - Treated Soil 
Confirmatory Soil Sample Analytical 
Treatment Verification Sample Analytical 
Air Monitoring 

4.0 Off-Site Treatment lii) LaFaree (Contractor) 
Mo bilization/Demobilization 
Contam. Soil Transportation 
Off-Site Treatment &Disposal @ Lafarge 
Confirmatory Soil Sample Analytical 
Treatment Verification Sample Analytical 
Granular Backfill Installation/Compaction 
Air Monitoring 

ITEM SUB- 
COST TOTAL 

SUBTOTAL, CONSTRUCTION CAPITAL COSTS $4,947,400 
Off-Site Thermal Treatment 

15% Estimating Contingency $742,110 
TOTAL, CONSTRUCTION CAPITAL COSTS $5,6895 10 
Off-Site Thermal Treatment 

SUBTOTAL, CONSTRUCTION CAPITAL COSTS $6,430,200 
Off-Site Disposal @ LaFarge 

15% Estimating Contingency $964,530 
TOTAL CONSTRUCTION CAPITAL COSTS $7,394,730 
Off-Site Treatment @ LaFarge 

TOTAL CAPITAL COSTS 
(Off-Site Thermal Treatment) 

TOTAL CAPITAL COSTS 
(Off-Site Treatment @ LaFarge) 

1313 - Remedial Alternatives Cost Sheers :of ;  
Natural Resource 'Tachnology. lnc. 



REMEDIAL ALTERNATIVE 1 
- Source Area Excavation and Off-Site Treatment 

ITEM SUB- 
COST TOTAL 

ANNUAL COSTS 

1.0 Annual RNA Groundwater Monitoring (per sampling event) $5,980 
Sampling Labor, Travel, Prep. $1,000 
Groundwater Analyses: 
Lab Analytical (BTEX, PAHs, Cyanides) $2,160 

Lab Analytical (RNA Parameters) $1,920 
Field Equipment: 
Vehicle and Field Equipment S500 

Data Evaluation/Reports: 
1. Computer Charges $100 
2. Printing/ Reproduction $300 

ANNUAL SUBTOTAL - First Two Years of RNA Groundwater Monitoring $23,920 
(4 Sampling Events Per Year) 

15% Estimating Contingency $3,588 

TOTAL ANNUAL COST (First 2 Years) $27,508 

ANNUAL SUBTOTAL - Remaining 8 Years of RNA Groundwater 
Monitoring (Annually) 

15% Estimating Contingency $897 

TOTAL ANNUAL COSTS (Remaining 8 years) $6,877 

1.0 Project Closure Costs (After 10 years) 
Consultant Closure Costs 
Construction Closure Costs 

CLOSURE SUBTOTAL $23,000 
15% Estimating Contingency $3,450 

TOTAL CLOSURE COSTS $26,150 

TOTAL NET PRESENT WORTH (I0 yrs., 9% cost of capital, 3% inflation) $6,151,460 
Off-site Thermal Treatment 

TOTAL NET PRESENT WORTH (10 yrs., 9% cost of capital, 3% inflation) $7,856,680 
Off-site Disposal @ LaFarge 

NOTES: 
I. Conceptual system layout is presented on Figure I. 
2. Above is a preliminary estimate and may be revised during final design. 

13 I3 - Remedial Alternatives Cost Sheets 3 o f 3  
Nntunl Resource Technology. Inc. 



PROJECE WPSC - Campmarina Sheboygan NRT PROJECT NO.: 13 13 

Former Manufactured Gas Plant Site BY: CAR CHKD BY: REW 
Preliminary Cost Estimme DATE: 4/9/99 

Soil and Groundwater Remediation corrected rem alts-Shebovgan 

REMEDIAL ALTERNATIVE 2A 
- Full Source Area Encapsulation With Low Flow Biosparging System 

ITEM SUB- 
COST TOTAL 

CAPITAL COSTS 

CONSULTING CAPITAL COSTS 

1.0 Project Management and Coordination 
Meetings 
Monthly Summary and Budgetary Reports 
Coordination and Scheduling 

2.0 Remedial Action Planning. Permitting and Agencv Ne~otiation 
Health and Safety Plan 
Design Report 
Permitting and Agency Negotiation 

3.0 Design Plans and Specifications and Contractor Selection 
Plans, Specifications and Bid Documents 
Bidding and Contractor Selection 

4.0 Remedial Implementation 
MobilizationPrep. 
Site Preparation 
Center Avenue ROW Excavation Oversight 
Barrier Wall Installation Oversight 
Engineered Cap Installation Oversight 
In-Situ Biosparging Installation Oversight 
Demobilization/Cleanup 

5.0 Remedial Documentation Report $20,570 

SUBTOTAL, CONSULTING CAPITAL COSTS f 226,O 10 
15% Estimating Contingency f 33,902 

TOTAL, CONSULTING CAPITAL COSTS f 259,9 12 

CONSTRUCTION CAPITAL COSTS 

1.0 Vertical Barrier Installation (Contractor) 
Mobilization/Demobilization 
Vertical Barrier (30 feet deep) 
Perimeter Monitoring System 
Barrier Engineering Design Support 

2.0 Soil Excavation in Center Ave. ROW (Contrnctor) 
Site Preparation. Mobilization, Setup 
ErosionIPedestrian Control (Fencing) 
Slope Stabilization (Grading & Cutbacks) 

13 13 - Remedial Alternatives Cost Sheers A2~-costsum-Full Cont. l of; 
Natural Resource Technology. Inc. 



REMEDIAL ALTERNATIVE 2A 
- Full Source Area Encapsulation With Low Flow Biosparging System 

ITEM SUB- 
COST TOTAL 

Soil Excavation & Screening 
Soil Transportation for Off-site Treatment 
Off-site Treatment & Disposal @ Lafarge 
Temp. Underground Utility Relocation 
Construction Debris-Transportation & Disposal 
Geotextile Liner 
Granular Backfill InstallatiodCompaction 
Compaction Testing 
Air Monitoring 

3.0 Engineered Cap Installation (Contractor) 
Site Preperation, blobilization and Setup 
Grading 
Install & Compact Subbase & Clean Cover 
Engineered Cap - Geomembrane 
Geotextile Fabrichlat (For Drainage) 
Well Extensions 

4.0 In-Situ Biosparzing (Contractor) 
Bioventing Wells (20) 
Low Flow Air Sparge Blowers (2) 
Trenching, Process Piping and Hookup 
System Automation & Controls 
Remediation Enclosure 
Abandonment Activities 
Trans./Disp. of  WelVTrench Spoils 

SUBTOTAL, CONSTRUCTION CAPITAL COSTS $1,534,0 15 
15% Estimating Contingency $230,102 

TOTAL, CONSTRUCTION CAPITAL COSTS S1,764,117 

TOTAL CAPITAL COSTS S2,024,029 

ANNUAL COSTS 

1.0 Annual Groundwater Monitoring 
Sampling Labor, Travel, Prep. 
Groundwater Analyses: 

Lab Analytical (BTEX, PAHs, Cyanides) 
Field Equipment: 

Vehicle and Field Equipment 
Data EvaluatiodReports: 

I .  Computer Charges 
2. Printing/ Reproduction 

2.0 Vertical Barrier Wall & Engineered Cap Maintenance 
Trienniel Barrier Wall and Cap Maintenance ( 113 ann. 

I3 I3 - Remedial Alternatives Cost Sheers 

- 
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REMEDIAL ALTERNATIVE 2A 
- Full Source Area Encapsulation With Low Flow Biosparging System 

ITEM SUB- 
COST TOTAL 

3.0 In-Situ Bioremediation 0 & M 
0 & M Labor, Travel, Equipment 
Utilities-Electric 

ANNUAL SUBTOTAL $12,060 
15% Estimating Contingency $1,809 

TOTAL ANNUAL COSTS $13,869 

1.0 Project Closure Costs (After 30 years) 
Consultant Closure Costs 
Construction Closure Costs 

CLOSURESUBTOTAL $23,000 
15% Estimating Contingency $3,450 

TOTAL CLOSURE COSTS $26,450 

I TOTAL NET PRESEIVT WORTH (30 yrs., 9% cost of capital, 3% inflation) $2,217,730 1 
NOTES: 
1.  Conceptual system layout is presented on Figure 2. 
2. Above is a preliminary estimate and may be revised during final design. 

13 13 - Rcmedial Alternatives Cost Shcets 
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PROJECT: WPSC - Campmarina Sheboygan NRT PROJECT NO.: 13 13 

Former Manufactured Gas Plant Site BY: CAR C W  BY: REW 
Preliminary Cost Esrimare DATE: 4/9/99 
Soil and Groundwater Remediation corrected rem alts-Shebovgan 

REMEDIAL ALTERNATIVE 2B 
- Partial Source Area Encapsulation w/ Interceptor Trench 
& Low Flow Biosparging System 

ITEM SUB- 
COST TOTAL 

CAPITAL COSTS 

CONSULTING CAPITAL COSTS 

1.0 Proiect Management and Coordination 

Meetings 

Monthly Summary and Budgetary Reports 
Coordination and Scheduling 

2.0 Remedial Action Planning. Permittine and Agencv Negotiation 
Health and Safety Plan 
Design Report 
Permitting and Agency Negotiation - .  
3.0 Design Plans and Specifications and Contractor Selection 
Plans, Specifications and Bid Documents 
Bidding and Contractor Selection 

4.0 Remedial Implementation 
MobilizationPrep. 
Site Preparation 
Center Avenue ROW Excavation Oversight 
Barrier WalVInterceptor Trench Installation Oversight 
Engineered Cap Installation Oversight 
In-Situ Biospargingrnewatering System Installation Oversight 
Demobilization/Cleanup 

5.0 Remedial Documentation Report 520,570 

SUBTOTAL, CONSULTING CAPITAL COSTS $226,060 
15% Estimating Contingency $33,909 

TOTAL, CONSULTING CAPITAL COSTS f 259,969 

CONSTRUCTION CAPITAL COSTS 

1.0 Vertical Barrierflntercepotor Trench Installation (Contractor) 
Mobilization/Demobilization 
Vertical Barrier w/ Interceptor Trench (74 feet deep) 
Granular Backfill Installation/Compaction 
Trench Spoil Transportation & Disposal 
Flexible Feed Pipe 
Perimeter Monitoring System 
Air Monitoring 
Barrier Engineering Design Support 

13 13 - Rcrnedial Alternatives Cost Sheets AZb-costsurn-Panial Cont. l o f3  
Natunl Rcsource Trchnolo~y, Inc. 



REMEDIAL ALTERNATIVE 2B 
- Partial Source Area Encapsulation w/ Intexeptor Trench 
& Low Flow Biosparging System 

ITEM SUB- 
COST TOTAL 

2.0 Soil Excavation in Center Ave. ROW (Contractor) 
Site Preparation, Mobilization, Setup 
ErosionPedestrian Control (Fencing) 
Slope Stabilization (Grading & Cutbacks) 
Soil Excavation & Screening 
Soil Transportation for Off-site Treatment 

Off-site Treatment & Disposal @ Lafarge 
Temp. Underground Utility Relocation 
Construction Debris-Transportation & Disposal 
Geotextile Liner 
Granular Backfill Installation/Compaction 
Compaction Testing 
Air Monitoring 

3.a Enpineered Cap Installation (Contractor) 
Site Preperation, Mobilization and Setup 
Grading 
Install & Compact 1' Subbase &Clean Cover 
Engineered Cap - Geomembrane 
Geotextile FabricIMat (For Drainage) 
Well Extensions 

4.0 In-Situ Bioventing Svstern (Contractor) 
Bioventing Wells (20) 
Low Flow Air Sparge Blowers (2) 
Trenching, Process Piping and Hookup 
System Automation & Controls 
Remediation Enclosure 
Abandonment Activities 
Trans./Disp. of WelVTrench Spoils 

5.0 Interceptor Trench Svstem (Contractor) 
Trench Sumps (4) 52,000 
Submersible Pumps (4) %j,OOO 

~ r e n c h i n ~ ,  Process Piping and Hookup $17.100 
System Automation & Controls $5.000 
Treatment Equipment (Air stripper, etc.) ' . $10.000 
Treatment Enclosure $ ~ ~ . ~ ~ ~  
Abandonment Activities $2,000 

SUBTOTAL, CONSTRUCTION CAPIT.IL COSTS 
15% Estimating Contingency 

TOTAL, CONSTRUCTION CAPITAL COSTS 

TOTAL CAPITAL COSTS 

13 13 - Remedial Alternatives Cost Sheets X'x-ostsum-Pnninl Cont. 2 o f3  
Natural Resource Technology. Inc. 



REMEDIAL ALTERNATIVE 2B 
- Partial Source .-ire3 Encapsulation wl Interceptor Trench 
& Low Flow Biosparging System 

ITEM SUB- 
COST TOTAL 

ANNUAL COSTS 

1.0 Annual Groundwater Monitorinq 
Sampling Labor, Travel, Prep. 
Groundwater Analyses: 

Lab Analytical (BTEX, PAHs, Cyanides) 
Field Equipment: 

Vehicle and Field Equipment 
Data Evaluation/Reports: 

1. Computer Charges 
2. Printing Reproduction 

2.0 Vertical Barrier Wall & Engineered Cap Maintenance $2,000 
Trienniel Barrier Wall and Cap Maintenance (113 ann) $2,000 

3.0 In-Situ Bioremediation 0 & M 
0 & M Labor, Travel, Equipment 
Utilities-Electric 

4.0 Interceptor Trench & Discharge 0 & iM 
0 & M Labor, Travel, Equipment 
Capital Replacement 
Discharge Sampling Analytical . ' 

Report Preperation ! Project Management 
Discharge Service Fee 
Volmetric Service Fee 

ANNUAL SUBTOTAL $20,3 10 
15% Estimating Contingency $3.047 

TOTAL AiYi\c'CT..IL COSTS $23,357 

1.0 Project Closure Costs (After 30 years) 
Consultant Closure Costs 
Construction Closure Costs 

CLOSURESUBTOTAL $23,000 
15% Estimating Contingency $3,450 

TOTAL CLOSURE COSTS $26,150 

TOTAL NET PRESENT WORTH (30 yrs., 9% cost of capital, 3% inflation) $2,122,659 ] 
NOTES: 
I .  Conceptual system layout is presented on Figure 3. 
2. Above is a preliminary estimate and may be revised during final design. 

1313 - Remedial Alternatives Cost Sheen 3 o f 3  
Natural Resource Technology, Inc. 



P R O J E f f :  WPSC - Campmarina Sheboygan NRT PROJECT NC.: 13 13 

Former Manufactured Gas Plant Site BY: CAR CHKD BY: REW 
Preliminary Cost Estimate DATE: 4/9/99 
Soil and Ground~vafer Remediation corrected rem alts-Sheboygan 

REMEDIAL ALTERNATIVE 3 
- Steam Enhanced Vapor Extraction (SEVE) 

ITEM SUB- 
COST TOTAL 

CAPITAL COSTS 

CONSULTING CAPITAL COSTS 

1.0 Proiect Management and Coordination 
Meetings 
Monthly Summary and Budgetary Reporti 
Coordination and Scheduling 

2.0 Remedial Action Planning, Permitting and Agencv Negotiation 
Health and Safety Plan 
Design Report 
Permitting and Agency Negotiation 

3.0 SEVE Pilot Tests 
Plans 
Pilot Test and System Oversight 

4.0 Design Plans and Specifications and Contractor Selection 
Plans, Specifications and Bid Documents 
Bidding and Contractor Selection 

5.0 Remedial Implementation 
MobilizationPrep. 
Site Preparation 
Center Avenue ROW Excavation Oversight 
SEVE System Installation Oversight 
Progress Monitoring (airlwater sampling) 
Barrier Wall Installation Oversight 
AbandonmentIRestoration Oversight 
Post Remedial Soil Borings 

6.0 Remedial Documentation Report $21,570 

SUBTOTAL, CONSULTING CAPITAL COSTS 5248,470 
15% Estimating Contingency 337,27 1 

TOTAL, CONSULTlNG CAPlTAL COSTS $285,741 

CONSTRUCTION CAPITAL COSTS 

1.0 SEVE Pilot Tests (Contractor) 
(2) 3 week pilot tests 

2.0 Vertical Barrier Installation (Contractor) 
bIobilization/Demobilization 

1313 - Remedial Alternatives Cost Sheets l of3 
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REMEDIAL ALTERNATIVE 3 
- Steam Enhanced Vapor Extraction (SEVE) 

Vertical Barrier 
Barrier Engineering Design Support 

3.0 Soil Excavation in Center Ave. ROW (Contractor) 
Site Preparation, Mobilization, Setup 
ErosionPedestrian Control (Fencing) 
Slope Stabilization (Grading & Cutbacks) 
Soil Excavation & Screening 
Soil Transportation for Off-site Disposal 
Off-site Treatment & Disposal @ Lafarge 
Temp. Underground Utility Relocation 
Construction Debris-Transportation & Disposal 
Geotextile Liner 
Granular Backfill Installation/Compaction 
Compaction Testing 
Air Monitoring 

4.8 Full Scale SEVE Svstem Installation (Contractor) 
Engineering Design, Equip. Specs. Prep. & Procureme 
Drilling, (40) 25 ft. deep, DPE Recovery Wells 
Drilling, (18) 25 ft. deep, Steam Injection Wells 
Process Trailer (DPE pumps, AS skids, Steam Gen. et 
Installation of Surface Infiltration Trenches 
Vertical Separators and Accessories (2) 
Carbon Adsorption Systems (2) 
ElectricaI, Gas, Water, Telephone Hook-up 
Process Control Equipment & Telemetry Installation 
Trenching, Process Piping and Hookup 
Permitting Fees (Air, Water, Construction) 
Trans./Disp. of WelVTrench Spoils 
Imported Backfill for Trenches-Instail & Compact 

5.0 SEVE Svstem 0 cSr M (Includes 2 vears 0 cSr M) 
0 & M Labor (Contracted) 
Utilities (Gas, Water, Telephone & Electric) 
G WIVapor Sampling Analytical 
Cybon Bed Replacement 
Surfactanmutrient for Infiltration Galleries 
System Abandonment & Carb0.n Disposal 
Boarding, Lodging and Travel 
Closure Report Preperation 

SUBTOTAL, CONSTRUCTION CAPITAL COSTS 
15% Estimating Contingency 

TOTAL, CONSTRUCTION CAPITAL COSTS 

ITEM SUB- 
COST TOTAL 

TOTAL CAPITAL COSTS 

13 13 - Remedial Alternatives Cost Sheets :of3  
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REMEDIAL ALTERNATIVE 3 
- Steam Enhanced Vapor Extraction (SEVE) 

ITEM SUB- 
COST TOTAL 

ANNUAL COSTS 

1.0 Annual Groundwater Monitoring 
Sampling Labor, Travel, Prep. 
Groundwater Analyses: 

Lab Analytical (BTEX, PAHs, Cyanides) 
Lab Analytical (RNA Parameters) 

Field Equipment: 
Vehicle and Field Equipment 

Data Evaluation/Reports: 
1. Computer Charges 
2. Printinpl Reproduction 

ANNUAL SUBTOTAL - First Two Years of RNA Groundwater Monitoring $23,920 
(4 Sampling Events Per Year) 

15% Estimating Contingency $3,588 

TOTAL ANNUAL COST (First 2 Years) $27,508 

ANNUAL SUBTOTAL - Remaining 8 Years of RNA Groundwater $5,980 
Monitoring (Annually) 

15% Estimating Contingency $897 

TOTAL ANNUAL COSTS (Remaining 8 years) $6,877 

1.0 Project Closure Costs (After 10 years) 
Consultant Closure Costs 
Construction Closure Costs 

CLOSURESUBTOTAL $23,000 
15% Estimating Contingency $3,450 

TOTAL CLOSURE COSTS $26,450 

/ TOTAL NET PRESENT WORTH (I 0 yrs., 9% cost of capital, 3% inflation) $2,944,512 1 
NOTES: 
1. Conceptual system layout is presented on Figure 4. 
2. Above is a preliminary estimate & may be revised during final design. 
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