
Resource 
Technology, Inc. 

N R T  
December 4, 1998 

(1313) 

Ms. Margaret M. Graefe 
Wisconsin Department of Natural Resources 
Southeast Region Headquarters 
2300 N. Dr. Martin Luther King Jr. Drive 
PO Box 12436 
Milwaukee, Wisconsin 53 177 

RE: Transmittal, Feasibility Study Work Plan 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation 
Sheboygan, Wisconsin 

Dear Ms. Graefe: 

On behalf of the Wisconsin Public Service Corporation (WPS), enclosed is one copy of the 
Feasibility Study Work Plan for the Campmarina, Former Coal Gas Facility located in 
Sheboygan, Wisconsin. Field activities are scheduled for this month and the results will be used 
to prepare a Feasibility Study (FS). The FS will address land based (soil and groundwater) 
remedial recommendations and is scheduled for completion and submittal to the WDNR during 
the Spring of 1999. 

If you have any questions or if you require additional copies for your files, please contact Ms. 
Connie Lawniczak of WPS at (920) 433-1 176. 

Sincerely, 

NATURAL RESOURCE TECHNOLOGY 
n 

Senior Engineer Project Manager 

Enclosure: Feasibility Study Work Plan (1 copy) 

cc: Ms. Connie Lawniczak, WPS (1 copy) 
Mr. Bob Peterson, City of Sheboygan (1 copy) 
Mr. Mark Thimke, Foley & Lardner, (1 copy) 

[feasibility study113 13 WDNR 98.12.4.trnsltr] 

23713 W. Paul Road Pewaukee. WI 53072 (414) 523-9000 Fax (414) 523-9001 



WISCONSIN PUBLIC SERVICE CORPORATION 
SHEBOYGAN, WI 

FEASIBILITY STUDY WORK PLAN 

CAMPMARINA, FORMER COAL GAS FACILITY 
WISCONSIN PUBLIC SERVICE CORPORATION 

SHEBOYGAN, WISCONSIN 

PROJECT NO. 1313 

Natural 
Resource 

Technology 
N R T  



FEASIBILITY STUDY WORK PLAN 
CAMPMARINA, FORMER COAL GAS FACILITY 
WISCONSIN PUBLIC SERVICE CORPORATION 

SHEBOYGAN, WISCONSIN 

Project No: 1313 

Prepared For: 

Wisconsin Public Service Corporation 
700 N. Adams Street 
Green Bay, WI 54307 

Prepared By: 

Natural Resource Technology, Inc. 
23713 W. Paul Road, Suite D 

Pewaukee, WI 53072 

December 4,1998 

t I am a registered 
professional engineer in the State of Wisconsin, registered in as that term is defined in s. NR 712.03 (I) ,  Wis. Adm. Code, and 
accordance with the requirements of ch. A-E 4, Wis. Adm. Code; that, to the best of my knowledge. all of the information 
that this document has been prepared in accordance with the contained in this document is correct and the document was 
Rules of Professional Conduct in ch. A-E 8, Wis. Adm. Code; and prepared in compliance with all applicable requirements in chs. 

NR 700 to 726, Wis. Adm. Code." 

726. Wis. Adm. Code." 

engineer in the State of 

pre~ared in accordance wit 
E 8. Wis. Adm. Code; and that. to the best of my knowledge, all 
information contained in this document is correct and the docun~ent was 
prepared in compliance with all applicable requiremen[s in chs. NR 700 
to 726, Wis. Adm. Code." 

23713 W. Paul Road Pewaukee, WI 53072 (414) 523-9000 Fax (414) 523-9001 





slualuoa 40 a lqe l  lenueyy say lae~d  plepuels ~ U N  :3 x!puaddv 
uo! le6!~sa~ul  avs -go  pue '11 '1 aseyd :a x!puaddv 

ejea lea!~Aleuv A ~ o l e ~ o q e l  
pue s w ~ o j  luawuopueqe aloyaJoa 's607 6u!~oa I!OS 966 1 '* ~ ! ~ d v  :v x!puaddv 

S331CIN3ddW 

s ~ a l a w e ~ e d  pue suo!leaol 6u!ldwes ~ a l e ~ p u n o ~ g  pue I!OS 1 a lqe l  
S318W1 



EXECUTIVE SUMMARY 

This Feasibility Study Work Plan (Work Plan) has been prepared for the Wisconsin Public 
Service Corporation (WPS) to address feasibility study data collection objectives at the former 
coal gas facility located at Campmarina in Sheboygan, Wisconsin. Data collection objectives 
were established on the basis of the recommendations contained in the 1996 Phase I1 
Environmental Site Investigation Report and off-site investigations performed in 1998. 
Remedial considerations for addressing manufactured gas plant (MGP) impacted soil and 
groundwater at the site include targeted excavation of source materials combined with capping 
and hydraulic containment. Hydraulic containment may include a combination of groundwater 
recovery with aboveground treatment and the installation of a vertical hydraulic barrier. 
Implementation of hydraulic containment will likely be proposed to control MGP impacted 
shallow groundwater flow to the Sheboygan River. 

Key data collection objectives include further defining the extent of tar impacts, investigating the 
northern former gas holders and the vacant land south of the site, developing geotechnical design 
parameters to preliminarily determine the estimated depth and alignment for possible barrier 
options and conducting geotechnical strength and stability evaluations of the shallow filVclay 
materials and deeper native clay present at the site. Soil treatability evaluations will also be 
conducted to address off-site treatment andlor disposal capabilities and cost. Off-site treatment is 
likely as the site has limited space. 

The results of the additional investigative activities will be used to prepare a Feasibility Study 
(FS) in accordance with NR 722. Source control and groundwater remedial alternatives will be 
developed and evaluated based on effectiveness, practicality and cost. 
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1 INTRODUCTION 

I I Overview 

Presented in this document is a Feasibility Study Work Plan (Work Plan) for Wisconsin Public 

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

Wisconsin (Figure 1). Tasks outlined in this work plan specifically address data collection 

requirements necessary for preparing a Feasibility Study (FS) for a land based remedial program 

associated with manufactured gas plant (MGP) impacted soil and groundwater. This Work Plan 

was developed on the basis of recommendations presented in the Phase I1 Environmental Site 

Investigation Report, dated June 28, 1996, and the letter report to the City of Sheboygan, dated 

September 15, 1998, discussing off-site MGP impacts within the Center Avenue right-of-way 

located directly south of the former coal gas facility. 

Incorporated by reference as part of this Work Plan, are applicable requirements of NR 716 and 

recommended procedures from the Wisconsin Department of Natural Resources (WDNR) 

publication SW-157-92 entitled "Guidance for Conducting Environmental Response Actions" 

(March, 1992). The plan is being submitted for WDNR review and approval in substantive 

conformance with the contract between WPS, the City of Sheboygan and the WDNR dated 

March 5, 1991 (Contract No. SF-91-04). Field activities are planned for implementation in 

December 1998. 

A land based remedial program will require consideration with respect to the planned future use 

for the former MGP site and vicinity. The City has developed long term development plans that 

include a condominium complex, park and river walk. Remedial options to be considered as part 

of the FS will be evaluated on the basis of a number of parameters including viability, 

practicality and cost effectiveness with respect to being integrated with the City's long term 

development plans and mitigating potential direct contact exposure. 
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1 INTRODUCTION 

The Work Plan project principals include the following: 

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 (Figure 1): 732 North Water Street 
Sheboygan , Wisconsin 
Sheboygan County 
NW ?4, SW ?4, Section 23, T15N, R23E 
Refer to Figure 1 

Consultant: Natural Resource Technology, Inc. 
237 13 West Paul Road 
Pewaukee, WI 53072 
Contact: Mr. Robert KarnauskasMs. Laurie Parsons 
(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 Center 

Street. 

I .2 Current Site Conditions 

The former MGP 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 Figure 2 and 

Plate 1). Carnpmarina 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 
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I INTRODUCTION 

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

remain. 

Property south of Campmarina is also owned or is in the process of being sold by the City of 

Sheboygan and includes the area within the Center Avenue right-of-way and the property 

between the right-of-way and the Pennsylvania Avenue Bridge. Future development 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 Figure 2. The river walk will be constructed 

directly along Campmarina and the future condominium complexes on an approximate 26 foot 

wide length of river front 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. 

The City has approved sale of the property south of the right-of way to a developer and 

construction has been initiated for the first (Building No.1) condominium complex (Figure 2). 

Construction of Building Nos. 1 and 2 are slated for completion by the end of the Summer of 

1999. Construction of Building No. 3 is scheduled for the Fall of 1999. 

1.3 Previous Investigations 

Previous investigations of soil, groundwater, and sediment quality on and adjacent to the former 

MGP site are summarized below, based upon the following reports and letters: 

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

rn Simon Hydro-Search, June 30, 1992. Phase I Environmental Investigation of 
Manufactured Gas Plant Site, Sheboygan, Wisconsin, Project No. 453 1 14843. 

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

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. 

1 Natural Resource Technology, Inc., November 10, 1998, Sediment Investigation 
Report, Former Manufactured Gas Plant Site Sheboygan, Wisconsin, Project 
No: 1183. 

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

monitoring well, and piezometer locations are shown on Figure 2 and Plate 1. 

1.3.1 Simon Hydro-Search Phase I Environmental Investigation 
1991-1992 

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

the ground surface on the Sheboygan I1 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, toulene, ethylbenzene and xylene (BETX), 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. 
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1 INTRODUCTION 

I 
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. 

I 
1 

rn Surface Soil Sampling: Low levels of total PAHs (less than one ppm) were 
detected in two surface soil samples. Phenol, BETX, and total, amenable, and 

r weak acid dissociable cyanide compounds were not detected in the surface soil 

I samples. 
Test Pit Sampling: A strong "moth ball-like hydrocarbon odor" was encountered 
at test pit locations near the former tar tanks (TP-107, TP-108, and TP-109) and at 
test pit locations within the former relief holder location (TP- 1 13 and TP- 1 14). 
Slight diesel fuel odors were observed in the northern portion of the site (TP-102, 
TP-103, TP-104, and TP-106). A few soil samples collected from the test pits 
were collected below the water table and therefore represent groundwater 
conditions at their respective locations. 

w Groundwater Samples: Groundwater grab samples were collected from three test 
pits (TP- 10 1, TP- 107, and TP- 1 10). 

I 

Few surface soil impacts were identified. Only PAHs were detected at very low levels in two 
I 

I 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 
! 
I 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) 
I 

i downgradient (toward the Sheboygan River) of the former tar tanks. The concentration of 

benzene detected in the groundwater sample collected from TP-701 (1,700 pgL) is above the r 
NR 140 ES (5 pg/L). 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. 

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

I Phase I data. 

i 1.3.2 Natural Resource Technology, Inc. Phase II 
I Environmental Investigation 

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

performed in 1995. Ten soil borings (SB-70 1 through SB-710) were advanced to characterize 
I 
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I INTRODUCTION 

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. 

MGP related soil impacts above the water table are limited in extent and not highly impacted. 

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. Ashlcinders, 

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 fiom six to 21 feet bgs. No evidence of bluelblack 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 surficial 

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-701. Groundwater flow was generally to the west-southwest, toward the Sheboygan River. 

Slight horizontal groundwater gradients were calculated for the site and slight downward vertical 

hydraulic gradients were calculated for the MW-701PZ-701 well nest. The calculated minimum 

and maximum values for average linear groundwater flow velocity in shallow groundwater 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 silty and 

clay material. A sheen was present in wells MW-701, MW-702, MW-704, and MW-707. Tar - 
like material with a sheen was suspended and noted at well MW-706. 

BTEX, PAHs, and cyanide are the constituents of concern in the groundwater and shallow 

impacts extend fiom the north central portion of the site to the southern extent of the 
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investigation area and to the Sheboygan River. Migration of impacted groundwater is likely to 

the west-southwest, in the general direction of groundwater flow. Areas in which shallow 

groundwater impact concentrations exceed NR 140 ESs extend over the entire site with the 

exception of the northernmost portion of the site. Benzene concentrations in the water table 

wells range from 340 p g L  to 34,000 pg/L, benzo(a)pyrene concentrations range fiom 0.66 pg/L 

to 83,000 pgL, and naphthalene concentrations range from 220 pg/L to 1,900,000 pgL. The 

most highly impacted groundwater is located in the center of the site at locations MW-701, 

MW-702, and MW-706. This is the center of the former MGP operation, near the tar tanks, 

purifier, the smallest of the three gas holders, and one of the plant buildings. Groundwater 

quality is less highly impacted to the north and south of this area. The area of cyanide impacts in 

groundwater extends from approximately the center of the investigation area to the southern 

extent of the site. 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 has not been fully evaluated. 

1.3.3 Natural Resource Technology, 'lnc. Sediment Investigation 

The 1998 NRT report documents the initial sediment investigation (presencelabsence study) 

conducted on the Sheboygan River in October 1995 and the subsequent detailed field 

investigation conducted in November 1995 and June 1996 to evaluate the chemical 

characteristics of sediments adjacent to the former MGP site. The investigations indicated the 

presence of BTEX and PAHs in the Sheboygan River sediments adjacent to and downstream of 

the on-land investigation study area. 

Numerous sediment boreholes exhibited tar, sheen, or tar odors. Although tar was found in a 

number of borehole locations, depth to tar observations suggest that there has been little river 

scour through certain sections of this segment of the river. Total PAH laboratory analytical 

results indicate the greatest concentrations occur in shallow sediments located within 

approximately 60 feet of the shoreline. Based on the depth to tar over much of the area, the 

constituents of concern do not appear to have migrated vertically; rather, the results suggest that 
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the constituents of concern may have simply been buried by cleaner sediments deposited since 

MGP operations have ceased. Laboratory results indicate that BTEX, polychlorinated biphenols 

(PCBs), metals, cyanide, and phenol are not a concern in the sediments at the site compared with 

the PAH levels. The investigation results, along with the previous sediment investigations cited 

herein, indicate that the extent of tar residuals present within Sheboygan River sediments has 

been determined. Based on these results, NRT recommended an FS for the sediments be 

prepared. 

1.3.4 Natural Resource Technology, Inc., Additional Soil Borings, 
April 4, 1996 

On April 4, 1996, six additional soil borings (SB-7 1 1 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. Copies of the soil borings logs, borehole abandonment forms, and laboratory 

analytical reports are included in Appendix A. 

1.3.5 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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1 INTRODUCTION 

In general, the site 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 site 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 eiteid 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. 
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2 SUBSURFACE CONDITIONS 

Historical Site Use 

MGP operations were conducted at the site through 1929 when the facility was decommissioned. 

However, based on interviews with personnel familiar with the operations, an aboveground 

manufactured gas relief holder may have been maintained as a storage facility for manufactured 

gas through the mid 1940's. The site no longer contains any aboveground MGP related 

structures; however, there are a number of potential remaining underground structures that could 

affect the scope and direction of the FS. Former structure locations are provided in Figure 2 and 

Plate 1 These structures could contain residual amounts of coal tar and include the following: 

rn Underground Gas Holders: Two holders are located in the northern portion of the 
site. The conditions of these structures are not known, but it is suspected that the 
walls and bases of the structures may have been intact and during 
decommissioning, the interiors of the holders were simply backfilled with fill 
material. Residual coal tar could be present at the bottom of the holders. During 
completion of test pit TP- 104 as part' of the Phase I investigation, reinforced 
concrete was encountered at a depth of approximately four feet bgs that may have 
been the edge of the holder foundation. 

rn Three Tar Tanks: Two are approximately 30 by 8 feet and one is approximately 
20 by 5 feet. One of these tanks may been encountered during previous dock 
construction operations by the City of Sheboygan when black coal tar was first 
noticed. These tanks are located in the central portion of the site. 

rn Purifier: This structure is approximately 25 feet in diameter and situated near the 
. river in the central portion of the site. 

The foundation for a former aboveground relief holder is visible at the south end of the site and 

consists of circular concrete pad supported by a shallow foundation footer. In addition, 

foundations from previous aboveground structures underground utilities may also remain at the 

site. 
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2 SUBSURFACE CONDITIONS 

2.2 Soil 
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Soil quality data tables fiom the previous Phase I and I1 investigations, the off-site soil 

investigation and MGP impacted distribution maps from the Phase I and I1 and off-site 

investigations are provided in Appendix B. Key subsurface conditions that will be addressed as 

part of the FS include the following: 

Scattered Oxide Box Wastes: Scattered oxide box wastes consisting primarily of 
Prussian-blue (cyanide) stained wood chips and oxide box waste impacted 
vegetation (tree roots) have been identified in the City of Sheboygan vacant 
property located south of the former MGP site, within the Center Avenue right-of- 
way. These impacts are primarily at the ground surface and extend to a depth of 
approximately one foot bgs. 

rn Fill Materials: These soils are primarily an inconsistent mixture of glacial 
deposits intermixed with fill material in the upper 6 to 14 feet of soil. 
Ashlcinders, bricks, concrete, glass, and unstained wood were found within the 
fill. Based on the previous subsurface investigative data, MGP impacts are 
limited in extent and there does not appear to be a unsaturated source zone that is 
providing an on-going contribution to shallow groundwater impacts. Key areas 
for remedial consideration are located in the central and northern portions of the 
former MGP site and contain relatively low concentrations of BTEX and PAH 
compounds. 

rn Native Soil: Clay and silt dominate native soils to the maximum sampling 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. Groundwater analytical data from piezometer PZ-701 that is screened 
within the lower silty clay at a depth of approximately 35 feet does not indicate a 
presence of MGP residuals. The deeper zone will require further evaluation to 
define vertical extent of tar impacts observed in the southern and west-central 
portion of the site. 

2.3 Groundwater 

Summaries of groundwater level monitoring and groundwater quality data and a groundwater - 

contour elevation map fiom the Phase I and I1 investigations are included in Appendix B. Key 

groundwater conditions that will be addressed as part of the FS include the following: 
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2 SUBSURFACE CONDITIONS 

rn Shallow Groundwater Flow: Shallow groundwater flow in the upper fill materials 
across the site is generally towards the Sheboygan river. It is suspected that non- 
homogenous fill materials that vary in consistency and permeability and 
subsurface utilities may be influencing local groundwater flow. 

rn Deep Groundwater Flow: Deep groundwater flow in native sediments has not 
been fully assessed. Evaluation of the deep aquifer flow geometry (horizontally 
and vertically) will be needed to assess appropriate remedial options. 

rn Groundwater Quality: Shallow groundwater is impacted with MGP residuals 
(BTEX, PAHs and Cyanide) above WDNR enforcement standards (ESs). Off-site 
migration is primarily to the river and possibly to the south. Initial deeper 
groundwater quality data from piezometer PZ-701 has indicated the presence of 
minor MGP residuals consisting of BTEX, PAHs; however, in general, these 
concentrations have reduced with time. 
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3 DATA COLLECTION OBJECTIVES 

3.1 Soil 

3.1.1 Remedial Considerations 

As described previously, the unsaturated soil MGP impacted areas are limited in extent and there 

does not appear to be an unsaturated source area which contributes to groundwater impacts. The 

evidence of tar below the water table could warrant removal if the tar is laterally continuous, and 

if removal would significantly reduce the effort and cost required for long term groundwater 

remediation. Determination of the limits and extent of any soil to be excavated will require 

consideration of the practicality, cost effectiveness and relative environmental benefit associated 

with excavating impacted materials beneath the water table. Coal tar has been identified to a 

depth of approximately 21 feet bgs. Given the proximity of the site to the river, significant 

dewatering could be required to facilitate excavation of the deeper MGP impacted materials. 

Excavation would also require consideration to the long term site development plans for the area 

and potential ramifications for direct contact exposure. 

Components and remedial options to be evaluated as part of the FS include but are not limited to 

the following: 

Capping over some or all of the former MGP site and off-site to the south. The 
nature of the cap and locations to be capped will be evaluated in the FS. Capping 
will reduce contaminant leaching from the unsaturated zone and provide a direct 
contact separation. 

Excavation of source areas (i.e., tar and heavily impacted soil) and likely off-site 
treatment or disposal. The feasibility of on-site treatment will be evaluated; 
however, it is likely that the size of the site would be prohibitive for staging 
treatment equipment. Possible disposaVtreatment strategies to be evaluated 
include off-site thermal treatment, off-site cement kiln and off-site landfill 
disposal. 
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Installation of engineering controls near the proposed condominium complexes 
for MGP impacted sediments previously identified beneath the river bank within 
the Center Avenue right-of-way to mitigate direct contact exposure to 
condominium residents. 

3.1.2 Objectives 

Several data collection objectives for further assessing soil impacts and evaluating remedial 

alternatives for the site have been identified and include: 

rn Evaluating the extent of tar impacts, both horizontally and vertically, in several 
locations at the site including near MW-706, MW-704, SB-701, in the vicinity of 
the southern relief holder, and off-site, south of TP-705; 

Evaluating the presence of MGP impacts inside the northern former gas holders; 

rn Evaluating the extent of any MGP impacts south of the Center Avenue right-of- 
way, in the vicinity of the proposed Building No. 2; 

rn Evaluating key geotechnical design parameters for the possible construction of a 
hydraulic barrier wall (see Section 3.2); 

rn Collecting soil treatability data for use in assessing soil treatment technologies; 
and, 

Collecting additional data near the proposed condominium complexes to aid in 
determining the need, type and design of engineering controls. 

3.2 Groundwater 

3.2.1 Remedial Considerations 

The previous investigation results indicate that groundwater to depths greater than 20 feet bgs are 

impacted above WDNR ESs. Complete removal of coal tar impacted source areas may not be a 

realistic objective and shallow groundwater treatment and/or control may be warranted on a long 

term basis. Give the complexities of the subsurface stratigraphy and the presence of stringers of 

coal tar at depths greater than 14 to 16 feet bgs, the most viable remedial strategy for the site will 

most likely require a combination of remedial technologies. Remedial options to be evaluated as 

part of the FS include but are not limited to the following: 
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H Targeted source removal. 

H Installation of a hydraulic barrier wall to further reduce migration of phase 
separated and dissolved MGP residuals to the river and minimize groundwater 
extraction by eliminating hydraulic communication of shallow groundwater with 
the river. Along with the location (shoreline versus inland) and design (length, 
depth, and alignment), several options for the barrier wall will be evaluated in the 
FS that will include conventional sheet piling and flexible membrane certain 
wells. 

H Active treatment technologies that will include interceptor trenches and/or 
groundwater recovery wells for groundwater extraction and aboveground 
treatment. 

H In-situ active treatment technologies such as the application of hydrogen peroxide. 

H In-situ passive treatment technologies such as the construction of a reactive 
barrier wall using activated carbon for treatment or other applicable treatment 
medium. 

3.2.2 0 bjectives 

Several data collection objectives for further assessing groundwater impacts and evaluating 

remedial alternatives for the site have been identified and include: 

Further defining the vertical extent of groundwater contamination in the southern 
down-gradient direction of the site; 

H Establishing an up-gradient monitoring point, north of MW-706; 

H Defining the horizontal extent of groundwater contamination in the northeast 
direction and possibly the southern direction; 

H Collecting data for use in evaluating groundwater treatment technologies; and, 

H Evaluating groundwater containment/control alternatives (i.e., extraction wells 
versus trenches) by assessing groundwater contaminant distributions, hydraulic 
conductivities, soil types and stratigraphy, and site groundwater elevations. 
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4 TECHNICAL SCOPE 

4.1 Technical Approach and Schedule 

The data collection field activities will be performed during FalllWinter 1998 to collect sufficient 

and appropriate data for preparation of the FS in the Winter 1999. Preparation of the draft FS 

report will be completed in the Spring of 1999 for submittal to the WDNR for review. The field 

activities will be conducted as follows: 

rn Task 1, Planning. Coordination and Site Preparation: The proposed site activities 
will be coordinated and planned with the City of Sheboygan and WPSC. 

rn Task 2, Soil Boring and Monitoring Well Installation: The locations of the 
borings and wells were determined on the basis of the previous investigation 
results. The detailed scope of the additional borings and monitoring wells is 
discussed below. 

Task 3. Groundwater Monitoring and Sampling: Groundwater monitoring and 
sampling will be conducted on the new and existing wells to update the current 
data base for evaluation of remedial options. 

rn Task 4. FS Preparation: The results of the soil and groundwater evaluations and 
geotechnical testing will be used to identifjr a comprehensive remedial strategy for 
the site. 

Performance of the site activities will be conducted in accordance with NRT's standard practices 

manual. A copy of the table of contents for this manual is provided in Appendix C. Copies of 

the appropriate standard practices manual will be kept on-site thorough completion of the field 

activities. 

4.2 Planning, Coordination and Site Preparation 

Planning and coordination and site preparation will include the following: 

An underground utility locate will be requested to further delineate underground 
utilities in the vicinity of Campmarina and the properties located directly south. 
Underground utility locates will also be reviewed with respect to the construction 
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andfor abandonment of any underground utilities associated with the 
condominium development. 

Construction plans for the new condominium buildings will be reviewed to assess 
foundation locations and depths which could affect the proposed soil boring 
locations. 

Drilling activities will be coordinated with representatives of the City of 
Sheboygan. Storage and staging areas for materials, drums and roll-off box will 
be reviewed with and approved by City personnel prior to initiating the field 
activities. 

4.3 Soil Borings 

4.3.1 Additional Investigation 

Nine additional soil borings will be advanced to further define 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 will also aid in determining potential excavation 

areas for the FS. The locations where coal tar was previously identified include MW-704, 

MW-706, SB-701, several borings in the area of the southern former relief holder, and off-site to 

the south at TP-705. The proposed locations of the borings are shown on Figure 3. Specific 

activities that will be conducted as part of the additional investigation include the following: 

a Three soil borings (SB-732, SB-734 and SB-735) will be extended to a maximum 
depth of approximately 25 feet bgs. These borings will be used to further define 
the lateral and vertical extent of coal tar impacts previously identified and obtain 
data for treatability assessment. Discrete soil samples will be obtained from the 
identified impacted zones and submitted for laboratory analysis. 

Two borings (SB-731 and SB-733) will be advanced in the two northern gas 
holders to investigate potential MGP soil and groundwater impacts remaining 
inside the holders. These borings will extend to a maximum depth of 
approximately 20 feet bgs or to the bottom of each holder. 

Two shallow (five to seven feet bgs) Geoprobe borings ( SB-725 and SB-726) 
will be advanced to groundwater to further evaluate the potential for MGP 
impacted river sediments beneath the river bank. 

Up to two soil borings (SB-723 and SB-724) will be advanced to approximately 
20 feet bgs within the foundation foot print for Building No. 2. Boring SB-724 
will be advanced initially. If there is no indication of any MGP impacts based on 
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visual, olfactory and photoionization determinations at SB-724, then SB-723 will 
not be completed. 

Discrete and/or composite soil samples will be collected from each of the borings 
and analyzed for the parameters indicated in Table 1. Discrete soil samples will 
be analyzed for BTEX (U.S. EPA 8020), PAHs (U.S. EPA 8270), total lead (U.S. 
EPA 6010) and total cyanide (U.S. EPA 9010). Composite sample collection and 
preparation will be conducted on the basis of the cornpositing strategy outlined in 
Section 4.3.3. 

Subsurface conditions will be continuously logged to document soil lithology, 
groundwater conditions, MGP related impacts and any other subsurface features. 
Soil borings will be completed using either 3 !4 or 4 !4 inch hollow stem augers. 

Drill cuttings will be transported to a roll-off box to be located on-site. Borings 
will be abandoned using either bentonite chips or a cement-bentonite slurry. 
Cement-bentonite slurry will be used for borings beneath the foundation foot print 
and within the gravel roadway at Campmarina. Bentonite chips will be acceptable 
for borings in landscaped areas or non-traffic areas 

4.3.2 Geotechnical Borings and Testing 

Geotechnical borings are proposed to be advanced along the river bank to establish geotechnical 

design parameters for the installation of a hydraulic barrier wall A total of four soil borings 

(GB-727 through GB-730) will be advanced along the river bank as indicated in Figure 3. 

Geotechnical borings will be performed along the river bank to determine potential key depths 

for the wall. Based on the soils encountered during drilling of PZ-701, a sand layer exists at 23- 

27 ft  bgs followed by approximately 8 ft  of clay. The borings will be performed to assess the 

continuity and depth of the sand layer and the permeability of the potential clay tie-in unit 

beneath. In general, borings will be advanced through the unconsolidated strata to approximately 

35 feet bgs (a minimum of five feet into the. native clay below the sand layer noted at PZ-701). 

Specific field activities that will be conducted to complete the geotechnical borings include the 

following: 

The field engineer will document classification of soils. The driller will perform 
standard penetration tests, in accordance with ASTM standard Dl586 using a 
split-spoon sampling device. Soil will be classified by ASTM standards D2487 
and D2488 at two foot intervals from surface grade to 28 feet BGS. 
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During advancement of each bore hole, one to two thin-walled sampling tubes 
will be pushed by the driller in accordance with ASTM Dl587 at intervals 
deemed appropriate by the field engineer for geotechnical evaluation of the upper 
fill and clay materials and the low-permeability clay strata. If the fill or clay is 
too hard for shelby tubes, then brass or plastic core liners inserted inside the split 
spoon sampler will be driven to obtain relatively undisturbed samples. Split 
spoon samples will also be collected and archived for possible further 
geotechnical testing. If cohesionless granular conditions are encountered in the 
upper fill materials, thin walled tube sampling will not be conducted and samples 
from the split spoon will be used for testing. 

rn Borings will be initially advanced using six or eight inch mud rotary through the 
fill and into native materials approximately 20 feet bgs. Temporary casing will 
then be installed to prevent cross-contamination before completing the remainder 
of the boring to approximately 35 feet bgs. 

Augers will be decontaminated between borings. Drill cuttings will be 
transported to a roll off box. Drilling mud will be drummed. Borings will be 
abandoned by grouting the holes with a bentonite chips to ground surface. 

Geotechnical laboratory tests will be conducted on both the upper fill and the low permeability 

native clay strata. These tests will be conducted to evaluate index, permeability and strength 

properties. The proposed number of tests to be conducted and laboratory test methods are 

summarized in Table 1. Selection of samples for testing will be conducted following completion 

of the drilling program and evaluation of the field data. A brief description of each of the tests is 

provided below: 

Permeability: Soil samples from all four of the boreholes will be evaluated for 
permeability by ASTM standard D2434 or equivalent to determine the coefficient 
of permeability. Testing would be conducted using the back pressure triaxial 
method under fully saturated conditions. Pemeability tests will be performed 
primarily on the potential key-in unit (silty clay) for the purpose of evaluating 
vertical migration control. 

w Index properties: Approximately, 4 to 6 samples from the fill material and the 
native clay will be submitted for geotechnical testing to determine the 
moistureldensity. Approximately, 4 to 6 samples will be submitted for grain size 
distribution analysis, using ASTM methods D2937, D422, D2216 and D4959. 
Approximately 4 to 6 samples will be submitted to determine the Atterberg Limits 
in accordance with ASTM method D43 18. 
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a Unconsolidated Undrained (UU) Triaxial Testing: Four undisturbed samples 
from potential key-in units will be submitted for UU testing to assess compressive 
strength characteristics and cohesion. 

4.3.3 Soil Treatability 

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

property, the following activities will be conducted: 

a Two composite soil samples from the borings and well installations (SB-734, SB- 
735, PZ-702 and PZ-703) will be collected from representative contaminated soils 
for laboratory analysis of BETX (US. EPA 8020), PAHs (U.S. EPA 8270), 
cyanide (US. EPA 90 1 O), lead (u:s. EPA 60 1 O), and sulfur (ASTM 0 129) as 
indicated in Table 1. One composite sample will be collected from the upper 
unsaturated fill material and one will be collected from the lower saturated coal 
tar impacted zone. Both composite samples will be analyzed for toxicity 
characteristic leachate procedure (TCLP) benzene and the composite from the 
lower material will also be analyzed for total sulfur. This information will be used 
for determining average concentrations of excavated soils and will be given to 
potential thermal treatment contractors for representative feedstock 
concentrations. Additional soil samples may also be collected from the split 
spoon sampling activities and archived pending review by the field engineer for 
submittal to the laboratory. Determination of which samples to be submitted will 
be conducted on the basis of the subsurface conditions encountered and field 
estimated contaminant distribution. 

a One composite soil sample will be 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. 

a One composite sample (minimum three five gallon containers) will be collected 
for submittal for off-site cement kiln treatability evaluation and possibly thermal 
desorption tray testing. 

4.4 Monitoring Well and Piezometer Installation 

Locations of the proposed monitoring wells and piezometers are shown on Figure 3. Monitoring 

well MW-708 is proposed as an up-gradient monitoring well, located northeast of MW-706 along 

North Water Street. Monitoring well MW-709 is proposed as a side-gradient monitoring well, 
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I r-' 
located north-west of MW-703. Construction of the wells will consist of two inch diameter 

i schedule 40 PVC and 10 foot of screen set to intersect the shallow groundwater table. 
! 

Piezometers PZ-702 and PZ-703 will be located adjacent to MW-706 and MW-707, respectively. 

! The piezometers will aid in defining the vertical extent of groundwater contamination and 

establishing vertical gradients. Data collected at PZ-703 will also be used to support the 
r 
I 
I geotechnical, evaluation. Piezometers will likely be screened fiom 30 to 35 ft bgs and 

permanently cased to 20 feet bgs to prevent cross contamination with MGP impacted materials. 
1 

I 

i Wells will be completed flush with the ground surface and secured with lockable steel traffic 

I 
load rated well covers. Each well will be developed utilizing dedicated bailers and/or pumps to 

remove fine-grained particles and establish an effective filter pack around the well. 

4.5 Groundwater Monitoring and Sampling 

Following installation of the monitoring wells and piezometers, a complete round of groundwater 

monitoring, sampling and analysis will be conducted on both the existing and new wells and 

piezometers (12 total). The groundwater monitoring and laboratory analytical data will be used 

to update the groundwater elevation data and contaminant distribution. These data will be used 

for developing concentration'and trend data and evaluating groundwater containment in the 

Feasibility Study. Groundwater samples will be 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 CM) 

as indicated in Table 1. 
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QUALITY ASSURANCE 

6.1 Investigation Procedures 

Natural Resource Technology, Inc. (NRT) has developed numerous technical Standard Practices 

to provide documentation of the use of widely recognized protocols and standards in the 

performance of field operations. The list of Standard Practices and source documents are 

provided in Appendix C. Copies of the relevant standard portions will be kept on-site throughout 

the duration of field activities. 

6.2 Equipment Decontamination 

Equipment decontamination is addressed in NRT Standard Practice 07-04-05. The drilling 

subcontractor will provide a steam cleaner and a decontamination area will be established on the 

site for decontamination of the drill rig, augers, and drill stem used for the borings. No oils, 

greases, or other petroleum based products will be used on any downhole equipment. Sampling 

equipment (including split spoon samplers, sampling spatulas, etc.) will be cleaned by washing 

in Alconox detergent followed by triple rinses with distilled water prior to the collection of each 

sample. If necessary, an isopropyl alcohol rinse will be performed to remove tar or PAH 

residues. Decontamination wash and alcohol rinsate will be containerized in drums for future 

treatment and/or disposal. 

6.3 Cross-Contamination 

Procedures for collecting soil and groundwater samples which minimize the potential for cross- 

contamination are described in NRT Standard Practice Sections 07-07 and 07-08, respectively. 

Sampling personnel will wear new sampling gloves between collection of each sample and 

utilize new bailer draw lines at each well. Care will be exercised to prevent the bailer, draw line, 
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and sampling containers from contact with possible contamination sources. New PVC bailers 

will be dedicated to each well to prevent cross-contamination between wells. 

6.4 Laboratory Quality Assurance 

6.4.1 Laboratory Analysis 

Analysis of environmental media samples will be performed by a certified laboratory. Analytical 

parameters for the different media are listed on Table 1. 

6.4.2 Quality Control Samples 

Quality Control (QC) samples include trip blanks and sample duplicates to evaluate the possible 

introduction of contamination during the sampling process and to verify reproducibility of 

results. One trip blank will accompany BTEX sample vials submitted to the laboratory for every 

shipment of groundwater samples collected for each sampling event. This blank will be prepared 

and supplied by the laboratory along with the appropriate pre-cleaned sampling containers. The 

trip blank will be transported to the field and laboratory along with the groundwater samples and 

will be analyzed for BTEX. 

Duplicate samples will be obtained for each 10 or fewer water media samples collected. 

Duplicate sample identification will be noted in field log books so that the laboratory cannot 

determine the source of the duplicate. Duplicate samples will be identified with 890 through 899 

series identifiers. 

Since dedicated bailers and sampling equipment will be used for collection of groundwater 

samples, field blanks to evaluate equipment decontamination are not necessary. Duplicate 

samples and trip blanks may not be required for sampling related to discharges to the sanitary 

sewer. 
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6.5 Waste Management Plan 

The waste management plan will follow NRT Standard Practice 06-07 for the handling and 

minimization of wastes. Investigative waste will be containerized in a roll-off box andlor drums 

until disposal arrangements are made. Solid wastes will be disposed at an off-site facility based 

on the composite soil sample results. Liquid wastes will be disposed through the City of 

Sheboygan Wastewater Treatment Plant (WWTP) after providing the WWTP with a copy of the 

groundwater analytical results and receiving WWTP approval. 

6.6 Health and Safety Plan 

NRT will develop a Health and Safety Plan for personnel working at the site during all field 

activities. This plan will be a separate document and will be available upon request if review of 

the document is required. Personnel will read and be familiar with the plan prior to the 

commencement of field work. NRT will provide subcontractors with a copy of the project 

Health and Safety Plan ahd will conduct a briefing on-site prior to commencement of work. 

Prior to any subsurface investigative activities, public and private utilities will be located. 

Diggers Hotline, WPSC, and the City of Sheboygan will be notified to clear the proposed drilling 

locations. If necessary, boring locations will be relocated as appropriate to avoid encountering 

utilities. 
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Table 1 - Soil and Groundwater Sampling Locations and Parameters 
Feasibility Study Work Plan 
Campmarina, Former Coal Gas Facility 
Wisconsin Public Service Corporation (WPS) 
Sheboygan, Wisconsin 

SAMP1,ING LOCATION NO. & TYPE of SAMPLES PARAMETERS 
FROM EA. LOCATION 

- 

Additional Investi~ation 
38-723 off-site to south 1 D most contam. 
38-724 off-site to south 1 D most contam. 
SB-725 off-site to south I D most contam. 
38-726 off-site to south 1 D most contam. 
SB-73 1 n. gas holder I D most contam. 

up-gradient I D most contam. :::::: n. gas holder 1 D most contam. 

Soil Treotohility 
SB-734 betw. MW-7061 SB-701 1 D most contam. 
SB-735 betw. SB-7011 MW-704 1 D most contam. 
PZ-702 adj. to MW-706 I D most contam. 
PZ-703 adj. to MW-707 I D most contam. 
Composite I (above borings) 1 C upper fill 
Composite 2 (above borings) I C lower filllclay 

'. 

Waste Characterization 
Roll-off Box 

Geotechnical 
SB-727 along river 1 D fill/cl, 1 D lower clay 
SB-728 along river I D fill/cl, I D lower clay 
SB-729 along river I D filllcl, I D lower clay 
SB-730 along river I D filllcl, I D lower clay 
PZ-703 along river TBD 

GROIJND\IIATER 
All Existing and New Wells 12 wells & 1 dup, D 
Drum (for disp. at Sheb. WWTP) 1 C 
Groundwater Treatability I mon. well & I piez., D 

Notes: 
D = Discrete Sample 
C = Composite Sample 
TBD = To Be Determined in Field 

BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide 

F.H. Permeability, 
F.H. Permeability, 
F.H. Permeability, 
F.H. Permeability, 
TBD 

Triaxial Tests (lower clay only); moisture, bulk density, grain size, Atterburg Lim. (both) 
Triaxial Tests (lower clay only); moisture, bulk density, grain size, Atterburg Lim. (both) 
Triaxial Tests (lower clay only); moisture, bulk density, grain size, Atterburg Lim. (both) 
Triaxial Tests (lower clay only); moisture, bulk density, grain size, Atterburg Lim. (both) 

BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide, Total Sulhr  
BETX, PAHs, Total Lead, Total Cyanide, Total Sulhr  
BETX, PAHs, Total Lead, Total Cyanide 
BETX, PAHs, Total Lead, Total Cyanide, TCLP Benzene 
BETX, PAHs, Total Lead, Total Cyanide, TCLP Benzene, Total Sulfbr 

Protocol B 

BETX, PAHs, Total Cyanide, Amenable Cyanide, Diss. Cyanide 
-BETX, Oil and Grease, Total Sus. Solids, Total Cyanide 
Hardness, Total and Diss. Iron, Lead 
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I i S t a t e  o f  Wisconsin Route To: 
Department o f  Natural Resources solid Waste Haz. Waste 

Emergency Response Underground Tanks 

i Wastewater 0 Water Resources 
Superfund Other: 

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

Page I of 1 

Feclllty/Pro lect Name 
WPSC - Sheboygan Water Street Feasibility Invest. 

Borlng Drllled By (Firm name and name of crew chief) 
Boart Longyear (Environmental Drilling Division) 
Kevin From / Jeff Flaminio 

Licen$e/Permlt/Monltorlng Number 

DNR Faclllty Well No. 

Borlng Number 
SB- 711 

Boring Location Feet N 
State Plane Feet E Long ' I Lat 

Local Grld Locatlon [it agpllcable) 
O N  O E  
0 s  On 

nI Unlque Well No. 

Date Drllllng Started 
04/04/96 

Final Statlc Water Level 
Feet MSL 

Common Well Name 

Date Drllllng Completed 
04/04/93 

Surface Elevation 
Feet MSL 

Clvll Town/Clty/ or Village 
Sheboygan 

County 
Sheboygan 

Drllllng Method 
Hydraulic Probe 

Borehole Dlameter 
2.5 inches inches 

DNR County Code 
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than $10 nor more than not less than $10 or more than 8100 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. 
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7'-9' light olive gray (5Y 6/21, trace 
organics. 5% fine sand, soft, very moist, no 
odor. 

~'-II' 31 TY S- olive gray 
[SY 5/21. poorly graded. flne to medlum. 
trace fine gravel, subround. soft. wet. no 
odor. 
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SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

0'-I' F a  - SILTY GRAVEL 
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Srare of Wisconsin 

i Departmen! of Narural Resources 
WELL.'DRILLHOLE!BOREHOLE ABANDONMENT 
Form 3300-5W 11-89 

' All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1, NR 112 or 141. Wis. 
Admin. Code. whichever is applicable. Also, see instructions on back. . . 

[ (1) GENERAL INFORMATION I ( 2 )  FACILITY NAME WPSC S ~ t e  tr2 

1 WelllDr~llhole!Borehole County 
Locat~on 3 - 7 I 1 Shebovgan 

I 
Present Well Owner 

C 

I _)LJ 23 
(If Applicable) 

I WPSC *LL\ 114 ot - 114 ofSec - . T '5 N: R. &?? W 
I Street or Route 

Gov't Lot G r ~ d  Number 
I Grid Locat~on ( City. State. ZIP Code 

1- ; fr.  N. s.. fr. E. W. I Shebovgan. WI 
Civil Town Name I Facility Well No. andlor Name (If Applicable) I WI Unique Well No. 

5 1 4 ~ 6 0 ~ 6 & h ,  1 SB-711 1 Street Address of Well Reason For Abanaonmenr 
I 

I 
7 3 2  ~ O N H  I Test Boring g 

! ' 
I Shebovean 1 04/04/96 I WELLIDRILLHOLE'BOREHOLE INFORMATION - 

(3) Original 

i : @ate) 

Monitoring Well 
, C] Warer Well 

1 . Drillhole - 

Construction Report ~va i l ab l e?  
El Yes NO 

Borehole 

I 
! Construction Type: rn Drilled Driven (Sandpoint) Dug 

Other (Specify) 

!   or mat ion Type: 

Unconsolidared Formation Bedrock 

1 Total Well Depth (ft) Casing Diamerer (ins.) 
1 -  (From groundsurface) 

I Casing Depth (Fr.) 

I 
i , .  

Was Well Annular Space Grouted? Yes No Unknown 

, , If Yes. To H'hat Deprh? Feet 1 , (7) 
-. Sealing Material Used 

[ Granular Bentonite 

(4) Depth to Water (feet) NY' 
Pump & Piping Removed? Yes No [a Not Applicable 
LinerW Removed? Yes No rn Not A~vlicable . . . . 
Screen Removed? Yes No Not Applicable 
Casing Left in Place? yes NO I 1f NO: Explain d/t 

Was Casing Cur Off Beiow Surface? Yes No 
Did Sealing Marerial Rise to Surface? Yes No 
Did Material Senle After 74 Hours? Yes rn No 
If Yes, Was Hole Reropped? @ yes  NO 

(5) Required Method of Placing Sealing Marerial 
Conductor Pipe - Gravity @ Conducror Pipe - Pumped 

@ Dump Bailer Other (Explain) 

(6) Sealing Materials For monitoring wells anc 
Neat Cement Grour monitoring well boreholes only 
Sand-Cement (Concrete) Grout 
Concrete : Bentonite Pellets - . - 

Clay-Sand Slum, : Granular Bentonire 
Bentonite-Sand S l u m  I Bentonite-Cement Grout 

@ Chipped Bentonite . . 

No. Yards. 
From [Ft.) I To (Ft.) I Sacks Sealant Mix Ratio or Mud Weielr 

1 . (8) Comments 

Surface 

Name of Person or Firm Doing Sealing Work i 

11.0 / .5 Bag 

Boart Lonovear 

Street or Route Telephone Number 

101 Alderson Street 
City. Sure. Zip Code 

I Schofield. 1 '1  54476 



1 S t a t e  o f  Wisconsin Route TO: SOIL BORING LOG INFORMATION 
1 Department o f  Natural Resources solid Waste Haz. Waste Form 4400-122 Rev. 5-92 

Emergency Response Underground Tanks 
Wastewater Water Resources 
Superfund 0 ther: Page I of 1 

Feclllty/Pro iect Name 
WPSC - Sheboygan Water Street Feasibility Invest. 

Borlng Drllled By (Firm name and name of crew chief) 
Boart Long year (Environmental Drilling Division) 
Kevin From / Jeff Flaminio 

Llcense/Permlt/Monltorlng Number 

DNR Faclflty Well No. 

Borlng Number 
SB- 712 

Borlng Locatlon Feet N 
State Plane Feet E Long ' I Lat 

Locd Grld Locatlon (If applicable) 
U N  U E  
u s  U N  

W I  Unlque Well No. 

Date Drllflng Started 
04/04/96 

Flnd Statlc Water Level 
Feet MSL 

Common Well Name 

Date Drllllng Completed 
04/04/93 

Surface Elevation 
Feet MSL 

Clvli Town/Clty/ or Vlllage 
Shebo ygan 

County 
Shebo ygan 

Drllllng Method 
Hydraulic Probe 

Borehole Dlameter 
2.5 inches inches 

DNR County Code 

"' 
z z  

-58712 

58712 
(2) 

58712 
(4)  

Soil Properties 

- 2 
> u, - 

.- I-I -= Q, 

o. a 0 

u, - 
C 

Z 
0 
3 

m s 

Sample - 
C 

(d;; 

s 
Z 

> 
3s 
~a a,a, 

4 

l5 

FILL 

58712 
(6) 

58712 
(8) 

58712 
(101 

I hereby 

F F. 

ILL . 

F~ F: 
L~ 

F F. 

ILL . 
F F. 

ILL 

Natural Resource Technology 

This form is authorized by  Chap Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5.000 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. 

- 
Q, 
Q, 
LL 
.r = 
o % 

- - - - 
- 2  - - - 

24 

- 
-6 - 
- 

SoilIRock Description 
And Geologic Origin For 

Each Major Unit 

0'-I' ULL - SILTY GRAVEL 

1'-8' ULL - CINOERS/SILTY GRAVEL. 
compact. moist. SLIGHT ODOR 

F F -- -- -- -- - 

- 
- 4  - - 

certify@t,the 

very moist 

Firm 

- - 
-8  - - - - 
- 10 - - - - 
- 12 - - - - 
- 4 - - - - 
- 16 - - - - 
- 18 - - - - 
- 2 0  - - - - 
- 22 - - - - 

8'-11' SANnY CLAY, olive gray [5Y 4/21. tine 
sand, trace tine gravel, soft. Wet, no odor. 

trace organics. 10% gravel 

E.0.B P I1  

information o m ,  form is true and correct to the best of my knowledge. 



State of Wisconsin 
Deparrrnent of Natural Resources 

WELL:'DRILLHOLE!BOREHOLE ABANDONMEST 
Form 3300-5R' 11-89 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 1 1  1.  NR 112 or 131. Wis. 
Admin. Code. whichever is applicable. Also. see instructions on back. 

. . 

Gov ' t  Lot Grid Number 1 PO. BCA Iqg6 
Grid Location I City. State. Zip Code 

. . 

(1) GENERAL INFORMATION l(7) FACILITY NAME WPSC S~re  #? 

WelIIDrilIhoIelBorehoIe County 

ft. N. @ s.. ft. E. @ w. I Shebovgan. WI 
Civil Town Name Facility Well No. andlor Name [If Applicable) WI Unique Well No. 

r bY~4I-d I SB-712 
Street Address of Well Reason For Abandonment 

Location 35 - 3\ 

732 do~zi+l LL)9= ' h ~ ~ r  1 Test Boring 
City, Village I Date of Abanaonment 

r- 

Shebovgan 

Shebovoan 1 04/04/96 
WELLIDRILLHOLEIBOREHOLE INFORMATION - ,. 

Present Well Owner 
S '  15 I3 E 

' !  114 of 2 l!J of Sec  23 : T.  N: R. [7 W ~ WPSC 
(If Applicable) I Street or Route 

(3) Original Well/Drillhole/Bor hole Construction Completed On 
(Date) W T C ~  1 ?b 

[7 Monitoring Well 
[7 Water Well 

Drillhole - 
Construction Repon Available? 

El Yes NO 

U Borehole 

Construction Type: 

Drilled [7 Driven (Sandpoint) [7 Dug 
[7 Other (Specify) 

Formation Type: 

Unconsolidated Formation [7 Bedrock 

Total Well Depth (ft) - Casing Diameter (ins.) 
(From groundsurface) 

Casing Depth (Ft.) 

i .  Was Well Annular Space Grouted:' C3 Yes No 0 Unknown 

If Yes. To What Depth? Feet 

Sealing Mater~al Used 

(4) Depth to Water (Feet) 3.U 

Pump & Piping Removed? @ Yes [7 No Not Applicable 
Liner(s) Removed? Yes [7 No Not Applicable 
Screen Removed? Yes [7 No Not Applicable 
Casing Left in Place? . ' Yes No 
If No. Explain A//+ 

Was Casing Cut Off Below Surface? [7 Yes @ No 
Did Sealing Material Rise to Surface? Yes No 
Did Material Settle After 24 Hours? [7 Yes No 
If Yes. Was Hole Retopped? yes NO 

(5) Required Method of Placing Sealing Material 
rn Conductor Pipe - Gravity [7 Conductor Pipe - Pumped 
[7 Dump Bailer @ Other (Explain) 

:6) Sealing Materials For monitoring wells and 
@ Neat Cement Grout monitoring well boreholes oniy 

Sand-Cement (Concrete) Grout 
concrete ) Bentonite Pellets 

[7 Clay-Sand Slurry I Granular Bentonite 
[7 Bentonite-Sand Slurp  I Bentonite-Cement Grout 
[7 Chipped Bentonite 

/ (8) Comments 

i Granular Bentonite 1 surface 1 11.0 
1 I I 

Name of Person or Firm Doing Sealing Work i 

No. Yards. 
Sacits Sealant Mix Ratio or Mud Weight 

or Volume 
From (Ft.) 

.j B a  I 

Date Sicned -..l+d - Q ,  

To (Ft.) 

I 1 I 1 4.' 
Street or Roue ITeiepnone Number 

101 Alderson Street 1 (715) 359-7090 
City. State. Zip Code 

Schofield. WI 5.476 

DNRJCOC 

- 

JNT 
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State of Wisconsin 
Depanment o i  Natural Resources 

WELL1DRILLHOLE:'BOREHOLE ABANDONMENT 
Form 3300-jW I 1-89 

All abandonment work shall be performed in accordance with the provis~ons of Chapters NR 11 1, NR 112 or 131. Wis. 
Adrnin. Code. whichever is applicable. Also. see insuuc[ions on back. 

[' (1 ) GENERAL INFORMATION I (?)  FAClLITY NAME WPSC S ~ t e  #7 
WelllDr~lIhole/Borehole County urlglnal Well Uwner known) 

Location 5g - -11 z, I Shebovzan I J ( ) ~ s c ~ ~ ~ ~ ~ '  RktL S~&II IL=&@~~~R-~~, ,J  
Y E  S ~3 23 I 2' u 1 1 4 o r  1 1 4 o f S e c  - T N R 2  O W  

I (If Applicable) 

Gin r Lot G r ~ d  Number 
Grld Locar~on 

k ,  f i . 1 1 ~  u s . .  ft. E. W 
Civll Town &ame 

7 3 2  W m  L&ZL I Test Boring 
City, Village ) Date of Abandonment 

Present Well Owner 

WPSC 

Shebovgan. WI 
Facility Well No. and/or Name (If Applicable) I WI Unlque Well No. 

%E&\Y(>&~ SB-713 

Monitorin: Well 
Water Well 

Drillhole 

Street Address of Well I Reason For Abandonment 
I 

Shebovoan 1 04/04/96 
i WELLIDRILLHOLEIBOREHOLE INFORMATION 

Construction Repon Available? 
El Yes NO 

(3) Or~ginal WellrDrillholelBor hole Construction Completed On 
1 (Date) C L / / G r / ?  
i 

U Borehole 

(4) Depth to Water (Feet) 7.0 
Pump & Piping Removed? Yes @ No rn Not Applicable 
Liner(s) Removed? Yes No rn Not A~olicable 

Construction Type: 

Drilled 3 Driven (Sandpoint) Dug 
Other (Specifi! 

Formation Type: 

Unconsolidared Formation Bedrock 

. . 
Screen Removed? Yes No rn Not Applicable 
Casing Left in Place? yes JZ! NO 

If No. Explain d h  

Was Casing Cut Off Below Surface? 
Did Sealing Material Rise to Surface? ! :z: :: 
Did Material Settle After 24 Hours? Yes No 
If Yes, Was Hole Retopped? m yes NO 

(5 )  Required Method of Placing Sealing Material. 
Conductor Pipe - Gravity conductor Pipe - Pumped 
Dump Bailer Other (Explain) 

Total Well Depth (ft) Casing Diameter (ins ) 
(From groundsurface) 

Casing Depth (Ft.) 

( 6 )  Sealing Materials For monitoring wells and 
Neat Cement Grout monitonng well boreholes only 
Sand-Cement (Concrete) Grout 

Concrete : Benron~re Pellets 

i Was Well Annular Space Grouted? Yes 12 No 0 Unknown 
If Yes. To What Deptn? Feet 

i 7 7 )  
k. Sealing Marerial Used 

j (8) Comments 

[ Granular Benronite 1 Surface 
I 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
(9) Name of Person or Finn Doing Sealing Work (I'~~:::::::::::::::::::::~R::QNR:Q~:FQV:>~.:::&$~:,C~~;~.'::::::::::::::::::::::::::::::: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I Boar[ Loncvear ~fm!~mtv..:.:.:.:.:.:.:.:.:.:.:.:. ........ ............................................ . . . . . . . . . . . . . . . . . . . . . . . .  j ....................................... ............... ...................................... .................. ..................................... : : : : : : :: :: : : : : : : : : : : : : : : : : : : : : : : : : : : ........................................................ 
.......................................................... .................... Rkk-r7wr:..' ............. ............................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................................. ................................................................. ................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................................. ................................................................. ................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  

.. ............................................... ........ 
, 

101 Alderson Srreet ~ h l l ~ ~  . : - l q r . ~ e ~ ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ ~ ~ . ~ ~ ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ . ~ ~ ~ ~ ~ . ~ ~ ~ . ~ ~ ~ . ~ . ~ . ~ . ~ . ~ . ~ .  
................................................................. ........................................................ ................................................................. ................................................................. ................................................................. ................................................................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DNR/COUNTY 

Clay -Sand Slurry I Granuiar Bentonite 
Bentonite-Sand Slurry : n Benron~re-Cement Grout 
Ch~pped Bentonite 

11.0 1 5 Bag I 
I 

From (Ft.) To (Fr.) 
! 

Sacks Sealant Mix Ratlo or Mud Weight 
or Volume 

I I I 



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 0 ther: Page 1 of I 

Borlng Locatlon 
State Plane 

Feet N 

Feet E 

FacllltyIProlect Name 
WPSC - Sheboygan Water Street Feasibility Invest. 

Borlng Drlned By (Firm name and name of crew chief) 
Boart Longyear (Environmental Drilling Division) 
Kevin From / Jeff Flaminio 

Long ' I Lat 

LlcenseIPermltlMonltorlng Number 

DNA Faclllty Well No. 

Local Grld Locatlon (If appbcable) 
O N  O E  
0 s  O N  

Borlng Number 
sa- 714 

I 

Sheboygan 

W I  Unlque Well No. 

than $10 nor more than $5,000 for Jach violatiof" 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 144.39 and 162.06. Wis. Stats. 

Date Drllllng Started 
04/04/96 

Flnal Statlc Water Level 
Feet MSL 

Common Well Name 

Date Drllllng Completed 
04/04/93 

Surface Elevation 
Feet MSL 

Drllllng Method 
Hydraulic Probe 

Borehole Dlameter 
2.5 inches inches 



State of' Wisconsin 
Deparrment of Natural Resources 

WELL:DRILLHOLE!BOREHOLE 
Form 3300-5W 

ABANDONMENT 
11-89 

All abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1.  NR 112 or 141. M s .  
Admin. Code. whichever is applicable. Also. see instructions on back. 
(1 ) GENERAL INFORMATION 1(2) FACILITY NAME WPSC Site fi" 

WelllDrillholelBo_rehole County Ur~g~nal Well Uwne [ I t  known) P .=-- 
Location 26- 7 I 4 I Shebovgan I LC) ~ ~ C C N S  . N u 

I Present Well Owner 

ft. N. s.. ft .  E. w .  1 Shebovgan. WI 
Civil Town Name I Facility Well No. andlor Name (If Applicable) I WI Unique Well No. 

- = I WPSC 'LL) 114of SL3 1 / 4 o f ~ e c . Z z  : T .  EN: R. 23 O w 
(If Applicable) Street or Route 

Gov't Lor Grid Number 1 PO & X  149 0 

Z % E B - Y G + ~  
I 1 SB-714 I 

Street Address of Well I Reason For Abandonment 

Grid Location 

7 3 2   NO^? W F ~ E E  -E r 1 Test Borine 
City, Village I Dare of Abandonment 

City, Sure. Zip Code 

Shebovoan 1 04/04/96 
WELLIDRILLHOLEIBOREHOLE INFORMATION 

'~onkat ion Type: 

Unconsolidated Formation 

Borehole 

Construction Type: 

Drilled Driven (Sandpoint) Dug 
a Other (Specify) 

Bedrock 

(4) Depth to Water (Feet) 7.0 
Pump 8c Piping Removed? Yes No Not Applicable 
Liner($ Removed? Yes No Not Applicable 
Screen Removed? @ Yes No Not Applicable 
Casing Left in Place? 6 yes El NO 

If No. Explain G /fT 

(3) Original WelllDrillholelBorehole Construction Completed On 
(Date) 0.r 104 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? Yes a No 
Did Material Senle After 24 Hours? @ Yes No 
If Yes, Was Hole Retopped? yes h'o 

(5 )  Required.Mechod of Placing Sealing Material 
Conductor Pipe - Gravity Conductor Pipe - Pumped 
Dump Bailer Other (Explain) 

Monitoring Well 
Water Well 

- Drillhole 

Total Well Depth (ft) Casing Diameter (ins.) 
(From groundsurface) 

Construction Repon Available? 
El yes NO 

Casing Depth (Ft.) 

Was Well Annular Space Grouted'? Yes No Unknown 
If Yes, To What Depth? Feet 

(7) 
Sealing Material Used 

( 6 )  Sealing Materials For monitoring urells and 
Neat Cement Grout monitoring well boreholes only 

@ Sand-Cement (Concrete) Grout 
concrete : Bentonite Pellets - 

Clay-Sand S l u m  I Granular Bentonite 
Bentonite-Sand Slurry : Bentonite-Cement Grout 
Chipped Bentonite . . 

No. Yards. 
From (Ft.) I To (Ft.) 1 Sac&Seaiant I Mix Ratio or Mud Weight 

f Granular Bentonite I Surface 1 11.0 1 .5 Bas I 
1. I 

i (8) Comments 

(9 )  Name of Person or Firm Doing Sralin, 1. Work 1 
I 

1 Boart Lon, wear  
i. 

i . Street or Route 

I .. 101 Alderson Street 1 (7 15) 359-7090 
City. State. Zip Code 

I 

j Schofield. WI 54476 



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 a Water Resources 

Superfund a Other: 
Page I of I 

FacllltyIProlect Name 
WPSC-Sheboygan Water Street Feasibility Invest. 

Borlng Drllled By (Firm name and name of c:ew chief) 
Boart Longyear (Environmental Drillng Division] 
Kevin Frome/ Jeff Flaminio 

LlcenseIPermltlMonltorlng Number 

DNR Faclllty Well No. 

Boring Number 
SB-715 

Boring Locatlon Feet N 
State Plane Feet E Long ' 

Locd Grld Location (If applicable) 
O N  O E  
0 s  O H  

HI Unlque Well No. 

Date Drllllng Started 
04/04/96 

Find Static Water Level 
Feet MSL 

Common Well Name 

County 
Sheboygan 

Date Drllllng Completed 
04/04/96 

Surface Elevation 
Feet MSL 

Drilllng Method 
Hydraulic Probe 

Borehole Diameter 
2.5 inches 

DNR County Code Clvil TownICltyl or Village 
Sheboygan 

a 

s +  
5; 
Sgns 

f.51 

58715 
(2) 

58715 
(4) 

58715 
[el 

58715 
(8) 

58715 
[lo) 

I hereby 

Natural Resource Technology 

This form is auth;z& by chapt;rs 1 M i y n d  162, His. Stats. Completion of this report is mandatory. Penalties: Forfeit not less 
than $10 nor more than $5.000 fbr each vialation. 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 162.00. Wis. Stats. 

u, - 
5 
0 
u 
3 

t w  

Sample - 
as 
= z  4 

$ 2  
p g  

l2 

l4 

,3 

cert i fy 
Signat 

- 
aJ 
a ~  

.E 

2 
g 

- - - 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

0'-1' FILL-ST1 7Y GRAVFL 

',, 
UJ 

- 
- 2  - - - - 
- 4  - - - - 
- 6  - - - - 
-8 - - - 

FILL 

1'-9' UU. CINaERS/GRAVEL/SANO/SILT. 
loose. sllghtly moist, no odor. 

\ CINDERS !oose. dry. 

with BRICKS. wet 

SHEEN, 00CR 

XL : 
F~ F: 

L~ 
F F. 

XL . 
F F. 

XL . 
FI F. 

LL 

F~ F: 
'-L 

F~ F: 
LL 

rX, F: 

Z o 

- 
- 10 - - - - 
- 12 - - - - 
- 14 - - - - 
- 16 - - - - 
- 18 - - - 
7 

- 2 0  - - - - 
- 22 - - - 
7 

tpe 

9'-11' Cl AYFY =ANR ollve (5Y 4/31. poorly 
graded. predomnately medium to coarse. 
subround, trace fine subround gravel, soft. wet. 
no odor. I 
D B  p ,I0 

information on,& form is true and correct to the best of my knowledge. 

E 

g , = 6  

Firm 

F F 

0 

i2 1 

% 

u, - 
. E  a~ c 

a ~  > .- 
: 5  

g s  
a u 

0 0  r u  

Soil 

a -  

. 
W E  z x  

Properties 

. 
Z V  
c s  

"r 

>. .- - 
. O x  
a J  

0 
o 



Sure  of' Ll'isconsin 
Dtpanmcnt of Natur~1 Resources 

WELLlDRILLHOLEiBOREHOLE ABANDONMENT 
Form 3300-5W I 1-89 

All abandonment work shall be performed in accordance wich the provisions of Chapters NR 11 1. NR 1 12 or 141, Wis. 
Admin. Code. whichever is applicable. Also. see instructions on back. 

i 
( 1  ) GENEPAL ISFORMATION I (2)  FACILITY NAME WPSC S ~ t e  #2 

WelllDr~llhole!Borehole 1 County I I A - /" 
urlginal Well Uwner (It hnown) 

C 
~ 0 ~ 3 . t h n  . J ~  - 7,s 1 shebovoan I id ! S m b 5  I /u Y L ~ B ~  !C L ~ b J I e  h f ~ p l L ~ 7 ~ h ;  

I Present Well Owner 

i ; ft. I3 N. s.. fi. E. W. / Shebovpan. WI 
Civil Town Name I Facility Well No. andlor Name (If Applicable) (WI Unique Well No. 

I - 23 B i  Nhd l , ~ o f ~ ~ 1 l 3 o f ~ e c . ~ ~ : ~ .  '5 N : R . -  
(If Appiicabie, 

Gov't Lot Grid Number 
I Grid Location 

WPSC 
Street or Route 

Po. &,\, 14EO 
City. State. Zip Code 

I 

1 ZV,-~E&\ ~LPT& SB-715 

Shebovoan 1 04/04/96 
i -  WELLIDRLLLHOLEIBOREHOLE INFORMATION 

la)  Lommznts 

(9) Name oi Person or Firm Doing S r ~ l i n g  Work 
D ~ ~ ~ ~ l q & ! ~ ~ < t & d : . : . : . : . : . : . : . :  ....... D~~~~lC~~:.:.:.:.:.:.:.:.:.:.:.:.:. ..................................... ................................................................ ................................................................ ................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

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

........ 101 Alderson Screet (715) 359-7090 ................................................................. p~llow-lrp:~eces~:.:.:.:i:.:.:.:.:i:.:.:.:.:.:::.:.:.:.:::::.:.:.:.:.:.:.:.:::i::::: ........................................... ................................................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................................................ City. Sure. Zip Co~ie  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Schofield. WI 54376 

I Granular Bentonite 
I 

Street .iddress of Well Reason For Abandonment 

'73 2 dbvz.n+ ~ F ~ T - E C  SI~ 4 1 Test Boring 

, (3) Origina! Well/Drillhole/Borehole Construction Completed On 
1 : (Date, C * / C ~ I  qe 
\ 

C ~ N .  Village 

Monitoring Well 
Warer U-ell 

rn Drillhole 

(4) Depth to Water (Feet) 5.0 
Pump & Piping Removed? Yes No @ Not Applicable 
Liner(s) Removed? Yes No Not Applicable 
Screen Removed? Yes No Not Applicable 
Casing Left in Place? y e s 3  NO 

If No. Explain n~ /A 

Was Casing Cut Off Below Surface? Yes No 
Did Sealing Material Rise to Surface? [E3 Yes No 
Did Material Senle After 23 Hours? Yes 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 
n Neat Cement Grout monitoring well boreholes only 

Sand-Cement (Concrete) Grout 
concrete I Bentonite Pellers 

n Clay-Sand Slurry I Granular Bentonite 

Bentonite-Sand Slurry I Bentonite-Cement Grout 
Chipped Bentonite 

) 

Surface 

Date of Abandonment 

Construction Repon Available? 
rn yes NO 

From (Ft.) 1 To (Ft.) 

1 1 . 0 1  . 5 B a p )  

Borehole 

! 
Construition Type: 

I rn Drilled Driven (Sandpoint) Dug 
O@=r (Specify) 

I Formation Type: 

Unionsolidated Formation G Bedrock 
, I 

Toral well Depth (ft) Casing Diameter (ins.) 1 
i (From groundsurface) 

i Casing Depth (Ft.) 

I . :  
Was Lell Annular Space Grouted? Yes No Unknown 

If Yes. To What Depth? Feet 
i 
j . (7) 

Sealing Material Used 

I I I I 

Sacks Sealant 
or Volume 

Mix Ratio or Mud Weight 



I 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 
(-s Wastewater Water Resources 

Superfund Other: 
! Page I of 1 
L ,  

FaclUty/Project Name 
WPSC-Sheboygan Water Street Feasibility Invest. 

Borlng Drllled By (Firm name and name of crew chief) 
Boart L ongyear (Environmental Drilling Division) 
Kevin Frome/ Jeff Flaminio 

Llcense/Permlt/Monltorlng Number 

DNR Faclllty Well No. 

Borlng Number 
SB- 716 

Borlng Locatlon Feet N 
State Plane Feet E Long ' 

Local Grld Locatlon (If applicable) 
O N  O E  
US M 

HI Unlque Hell No. 

Date Drllllng Started 
04/04/96 

Flnal Statlc Water Level 
Feet MSL 

Common Hell Name 

Date Drllllng Completed 
04/04/96 

Surface Elwatlon 
Feet MSL 

CIvll Town/Clty/ or Village 
Sheboygan 

County 1 
Shebo ygan 

Drllllng Method 
Hydraulic Probe 

Borehole Dlameter 
2.5 inches 

DNR County Code 

Natural Resource Technology 

Or bo th  for each violation. Each day o f  continued violation is a separate offense, pursuant to ss 144.99 and 162.08. Wis. Stats. 

yj 
cn 
3 

FILL 

SM 

a, 

2 ,  

1.5) 

58718 
(21 

SB718 
(41 

S87l8 
(81 ' 

SB7I8 
(81 

SB7I8 
(101 

I 

3 
r 
a 
0 
0 
3 
s 
m 

Sample - 
C 

v , a < z  
a ,  

0 0  

5 
d a  

7 

l8 

23 

i4 

.- 0 
5 
0 2  

F~ F: 
L~ 

F\ F: 

F~ F: 

FIL F: 

FI F. 

F F. 

ILL . 
F~ F: 

'I,, " 
' . . . .  . . . .  . 
., //,. . .f.... '. 

, y:.' 
. . . / .  

- 
$ 

L L  

c 
f 
Q 

a, 
o 

- - - 

5 
. 

30 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

0'-I' =-ST1 TY GRAVFI 

$! 

L 

- 
-2 - - - 
7 

-4 - - - - 
-6 - 
7 

- 
7 

-8 - 
- - - 
- 10 - - - - 
-12 - - - - 
- 14 - - - - 
- 16 - - 
7 

7 

- 18 - - - - 
- 20 - - - 
7 

- 22 - - - - 

to-e' ELL-CI AYIGRAVF~ ISTI L compact. 
sllghtly moist, no odor. 

WWD/SANOY CLAY. dark gray (5Y 4/11. 
sott, wet. OOOR 

no wood. BRICKS. SHEEN 

9'-ll' SILTY olive (5Y 4/31. poorly 
graded, predominately coarse. 5% tine to 
medium subround gravel. trace clay, soft, wet, 

7 OUUR. I 
FOE fl @c 

Firm 

- V) 

C 
a, . =  

0 E 
a o  
a 0 

E ,- 

1:s 

ucn 

Soil 

a,- 

Z - r n m ,  ‘., 
% > . 2 i S . g _ ~  

x u  

Properties 

2 2  

+ >. .- 
s z  
Gz Z -  L 



S i ~ r ?  or Wisconsin 
Deparrncn: o i  Narunl Resources 

WELL:DRILLHOLE!BOREHOLE ABAKDONMENT 
Fotm 3300-5W 1 1-89 

,411 abandonment work shall be performed in accordance with the provisions of Chapters NR 11 1. NR 112 or 141. Wis. 
Admin. Code. whichever is applicable. Also. see instructions on back. 

r." t 1) GENERAL IKFORMATION I (2)  F.ACILITY NAME WPSC Site $2 

Wel I/DriIlhole'Borehole County 

- 7  I Shebovnan 

d& l!4 of SLC! 114 o f ~ e c . ~ z  : T. WPSC 
(If Aoolicaoie~ I Srreet or Route . . 

Gov'r Lor G r ~ d  Number 1 P @ !$!Y 
Grld Location I CiQ'. Srate. ZIP Coae 

1480 

I_ . n. g N. I I  s.. ft. E. w. 1 Shebovoan. WI 
Civil Town Name i Faciiity Well No. andlor Name [If Applicable) I W I  Unlaue Well No. 

! S A E B O Y & + ~  I 5 a - ? - b  
Street .Address o i  Well I Reason For Abandonment 

I 
i 7 3 2  dc?r~r~ b - e T  ! Tcsr Boring 

City. Village I Date o f  hbanaonment 

Shebovoan 1 04104196 
WELL. DRILLXOLE'BOREHOLE INFORMATION 

a Monitoring Well 
8- 11 Water Well 
18 Drillhole - 

(2) Original '(4) Depth to Water (Feet) VY' 

- 7 
. a 

I Construction Repon Available? I screen ~ernoved? L! Yes !-! No 'a ?iot Applicabie 
I Cs ing  Lch in Place? !I yes  LZ! NO 

(Date) 

I ( If No. Explain GI& 

Pump & Piping Removed? C] Yes No a Sot  Applicable 
I Liner(s) Removed? Yes No Not ;\o~licable 

Fornation Tfpe: 
7 

Unconsoiidated F o m t i o n  Bedrock 

1: Borehole 

Construction Type: 

!(j) Required :Method of Placing Sealing Material 
! P - 
I la Conauc:or Pipe - Gravity iL! Conduc:or Pipe - P~mped  
: - - 
i !-I Dump Bailer i! Other (Exolain) 

Was Casing Cut C ) f i  Beiow Surface? Yes 30 
DiG Sealing Material Rise to Surface? Yes 5 No 

Tom1 We!l Deprh ~ : f t )  Casing Diameter (ins.) i(6) Seaiin: .Materials For monitoring we!ls anc 
(From groundsurface) j r! Near Ctrnent Grout monitoring well borehoies only 

I ,- I- Sand-Czrnenr (Concrere! Grout r _ 
Casing Deprn (Fr.) , - 

/ 15 C~nc ie t e  - I Bentonire Pci!ets - 
- i li C!ay-Sand Slurry - - ' 13 G m u l a r  Bentonite 

Was Well . m u l a r  Space Grouted? a Ycs 1- ?lo Unknown ! !I aentonite-Sand Siurry : Ti Sentonitc-Czaent Grout 
If Yes. To %'hat Depth? f --, --. I Chiooed Sentonire 

- 
13 Drilled Driven (Sandpoint) Dug Did Material Settle .+fie: 24 Hours'! 12 Yes La No 
C other [ ~ p c c i e )  E yes NO 

. . 
(7 )  No. Yards. 

Sealing .Material Used / Fmm (FL) I To (Ft.) Sacks Sa l an t  I Mix Ratio or Mud Weight 
I or Voiume 

i Granular Bentonite / Surfaca 11.0 / .j ~ a p  
i I I I I 

Name o i  ?-:son or Firm Doln: Seaiing Work I 
~ - 

S i s n a w r  ? r - i a n a ~ n g  w o r ~  Date .igneu 

/MA 1 pa / .  4 /--..-.- - S - C I ~  I I 
Srrerr or Route ;Teiepnonr Number 



I ' '  

I 

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Dr~ve 
P.O. Box 288 
Watertown, WI 53094 

Tel: (414) 261 -1660 
Fax: (414) 261-8120 

ANALYTICAL AND QUALITY CONTROL REPORT 

Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 

Job No: 96.02915 

Enclosed are the--Analytical and Quality Control reports for the 
following samples submitted for analysis: 

Sample 
Number Sample Description 

Date Date 
Taken Received 

MASTER FILE COPT 
PROJECT #-<3 7. 
CO: 

The above sample(s) may have a resulc flag shown on the report. The following 
are the result flag definitions: 

Analyzed/extracted past hold time 
Standard outside of control limits 
Sample filtered in lab 
Late eluting hydrocarbons present 
Estimated concentration 
Matrix interference 
Result confirmed via re-analysis 
Does not match typical pattern 
Unidentified compound(s) present 

Blank is contaminated 
Diluted for analysis 
Received past hold time 
Improperly handled sample 
Common lab solvent and contaminant 
Improperly preserved sample 
Sediment present 
BOD re-set due to missed dilution 
Internal standard outside limits 

6rian D / ~ e ~ o n ~ ,  Organic Operations Manager 
Certification No. 128053530 



/ - 7  

I 
NATIONAL 

I ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
6C2 Commerce Drive 
P.O. Box 288 
Watertown. WI 53094 

Tel: (414) 261-1660 
Fax: (414) 261-8120 

ANALYTICAL REPORT 
Ms. Becky Koepke 

I NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 
Job No: 96.02915 
Sample No: 178811 
Account No: 52450 
Page 2 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
PROJECT DESCRIPTION: Soil Analysis 

i .  SAMPLE DESCRIPTION: SB-711 (2) (S) 
Recvld On Ice 

! 
i Date Taken: 04/04/1996 

Parameter 

Date Received: 04/08/1996 

Reporting Date ~ r e p / ~ u n  
Results Units Limit Method Analyzed Batch 

Solids, Total 67.0 % n/a S-5030 04/26/1996 1434 
i OC 15,500 mg/kg 1,000 E-415.1 04/18/1996 7 5 
; CLP ZHE VOLATILE PREP 
? Complete S-1311 04/11/1996 123 

TCLP-VOLATILES - 8240 
CLP-Benzene ~0.020 mg/L 0.020 S-8240 04/16/1996 224 

, urr: ~oluene-d8 90.4 % n/a S-8240 04/16/1996' 224 
Surr: Bromofluorobenzene 89.6 % n/a S-8240 04/16/1996 224 
,Curr: 1,2-Dichloroethane-d4 98.4 % n/a S-8240 04/16/1996 224 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown D~v~s ion  
602 Commercs Dr~ve 
P.O. Box 288 
Watertown, 'Nl 53094 
Tel: (41 4) 26 : - 1660 
Fax: (414) 2E;-8120 

ANALYTICAL REPORT 

. . Ms. Becky Koepke 04/26/1996 
NATURAL RESOURCE TECH, INC Job No: 96.02915 
23713 W. Paul Road Sample No: 178812 
Pewaukee, WI 53072 Account No: 52450 

Page 3 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
PROJECT DESCRIPTION: Soil Analysis 

L SAMPLE DESCRIPTION: SB-712 (8)(S) 
Recv'd On Ice 

1 
i . Date Taken: 04/04/1996 Date Received: 04/08/1995 

Parameter 

Solids, Total 
: :oc 

Reporting Dat t ~rep/Run 
Results Units Limit Method Analyzed Batch 



j: 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Drlve 
P.O. Box 288 
Watertown. WI 53094 

Tel: (414) 261-1660 
Fax: (41 4) 261 -81 20 

ANALYTICAL REPORT 
Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 
Job No: 96.02915 
Sample No: 178813 
Account No: 52450 
Page 4 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
PROJECT DESCRIPTION: Soil Analysis 

t SAMPLE DESCRIPTION: SB-713 (8) (S) 
Recv' d On Ice 

r - 
i 
j 
t Date Taken: 04/04/1996 Date Received: 04/08/1996 

Parameter 

Solids, Total 
:oc 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 



NATIONAL 
I-; ENVIRONMENTAL 

TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown, WI 53094 
Tel: (41 4) 261 -1 660 
Fax: (414) 261-8120 

ANALYTICAL REPORT 
Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 
Job No: 96.02915 
Sample No: 178814 
Account No: 52450 
Page 5 

JOB DESCRIPTION: #1150-5.1 WPSC ~heboygan I1 
PROJECT DESCRIPTION: Soil Analysis 

i .  SAMPLE DESCRIPTION: SB-714 (2) (S) 
Recvld On Ice 

Date Taken: 04/04/1996 Date Received: 04/08/1996 

I Parameter 

Solids, Total 
' 'OC 
8 'CLP ZHE VOLATILE PREP 

Reporting Date ~rep/~un 
Results Units Limit Method Analyzed Batch 

85.7 % n/a S-5030 04/26/1996 1434 
13,900 mg/kg 1,000 E-415.1 04/18/1996 7 5 
Complete S-1311 04/11/1996 123 

TCLP-VOLATILES-8240 
'CLP - Benzene 0.04 mg/L 0.020 S-8240 04/12/1996 222 

, urr: ~oluene-d8 91.8 e n/a S-8240 04/12/1996 222 
Surr: Brornofluorobenzene 90.0 % n/a S-8240 04/12/1996 222 
,Surr: 1,2-Dichloroethane-d4 100.0 % n/a S-8240 04/12/1996 222 



NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Dr~ve 
P.O. Box 288 
Watertown. WI 53094 

Tel: (414) 261-1660 
F a :  (414) 261-8120 

r 
i 
k ' Date Taken: 04/04/1996 

ANALYTICAL REPORT 
Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 
Job No: 96.02915 
Sample No: 178815 
Account No: 52450 
Page 6 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
PROJECT DESCRIPTION: Soil ~nalysis 
SAMPLE DESCRIPTION: SB-714 (8)(S) 

Recv'd On Ice 

Parameter 

Solids, Total 
LOC 

Date Received: 04/08/1996 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 



8 r.-> 
/ i 

NATIONAL 
I 
! I 

ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown, WI 53094 
Tel: (414) 261 -1660 
Fax: (414) 261 -8120 

nunn ub ~ ~ a u 3 3 3 J U  

ANALYTICAL REPORT 
Ms. Becky Koepke 

c NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 
Job No: 96.02915 
Sample No: 178816 
Account No: 52450 
Page 7 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 , 
PROJECT DESCRIPTION: Soil Analysis 

i , SAMPLE DESCRIPTION: SB-715 (2)(S) 
Recv'd On Ice 

i Date Taken: 04/04/1996 

! 

Parameter 

Solids, Total 
. 'OC 
I 'CLP ZEE VOLATILE PREP 

TCLP-VOLATILES-8240 
!CLP-Benzene 

i lurr: Toluene-d8 
Surr: Bromofluorobenzene 
,Surr: 1,2-Dichloroethane-d4 
I 

I 

Date Received: 04/08/1996 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 

84.5 % n/a s-5030 04/26/1996 1434 
15,100 mg/kg 1,000 E-415.1 04/18/1996 75 
Complete S-1311 04/11/1996 123 



I 

i 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown, WI 53094 

Tel: (41 4) 261 - 1660 
Fax: (414) 261-8120 

ANALYTICAL REPORT 
i 

Ms. Becky Koepke ! - NATURAL RESOURCE TECH, INC 

. . 23713 W. Paul Road 
Pewaukee, WI 53072 

, 
L 

04/26/1996 
Job No: 96.02915 
Sample No: 178817 
Account No: 52450 
Page 8 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
PROJECT DESCRIPTION: Soil Analysis 

i SAMPLE DESCRIPTION: SB-715 (10) (S) 
Recv'd On Ice 

1 Date Taken: 04/04/1996 Date Received: 04/08/1996 

Parameter 

Solids, Total 
' 'OC 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 



I - 
NATIONAL 

i 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown, WI 53094 
Tel: (414) 261-1660 
Fax: (414) 261-8120 

ANALYTICAL REPORT 
Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 
Pewaukee, WI 53072 

04/26/1996 
Job No: 96.02915 
Sample No: 178818 
Account No: 52450 
Page 9 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
PROJECT DESCRIPTION: Soil Analysis 

i SAMPLE DESCRIPTION: SB-716 (2) (S) 
Recv'd On Ice 

i 
1. . Date Taken: 04/04/1996 Date Received: 04/08/1996 

Parameter 

Solids, Total 
'OC 
'CLP ZHE VOLATILE PREP 

Reporting Date ~rep/Run 
Results Units Limit Met hod Analyzed Batch 

88.3 % n/a s-so30 04/26/1996 1434 
~5,000 mg/kg 1,000 E-415.1 04/18/1996 75 
Complete S-1311 04/11/1996 123 

TCLP-VOLATILES-8240 
: TLP-Benzene ~0.020 m g / ~  0.020 S-8240 04/12/1996 222 
urr: Toluene-d8 92.6 % n/a S-8240 04/12/1996 222 
Surr: Bromofluorobenzene 91.4 % n/a S-8240 04/12/1996 222 
,6urr: 1,2-Dichloroethane-d4 98.0 % n/a S-8240 04/12/1996 222 



NATIONAL 
ENVIRONMENTAL 

@TESTING, INC. 

\ .  J 

CHAIN OFCUST-DY RECORD 
7 U U  u.1 

- .  
COMPANY kh -%LWLE . - tF ( lX Idot .N .~Y . = 
ADDRESS 2'33 17 L L ) c ~ ~ -  PAUL Q~na 
PHONE (~114 5 52 3 ' '.(Om) FAX <' I /LI )  J z ? - 3 t ~ i  

.\~Q.&#S 2 

REPORT TO: OE/3= 

INVOICE TO: 2&hl k - 1 
- 

PROJECT NAMEILOCATION L Q ( ) ~ C -  ~ H C ~ ~ Y C I R ~ )  T 
(1 Y' .- 6; . 1 P.O. NO. / / 5 g  - -3 . [  

PROJECT NUMBER 

PROJECT MANAGER fi> rw tt / f l m r - i = - r ~ _  NET QUOTE NO. 

SAM131.E HEMAlNDER DISPOSAL: RETURN SAMPLE REMAINDER TO CLIENT VIA 
/' I I REQUEST NET TO DISPOSE OF ALL SAMPLE REMAINDERS DATE 

pp 

INQUISHED BY: DATE TIME 

7 /7oo 

,; ;&,\, 
PT 1 - ORIGINAL - WHITE PT 2 - NET PRO.IECT MANAGER - YELLOW PT 3 - CUSTOMER COPY - PINK 



! 
! 

; 
I 
C..  

NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown, WI 53094 

Tel: (414) 261 -1660 
Fax: (414)261-8120 

ANALYTICAL AND QUALITY CONTROL REPORT 

Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713  W. Paul Road 
Pewaukee, WI 5 3 0 7 2  

0 4 / 2 2 / 1 9 9 6  

Job No: 96 .03078  

Enclosed are the Analytical and Quality Control reports for the 
following samples submitted for analysis: 

Sample 
Number Sample Description 

Date Date 
Taken Received 

The above sample(s) may have a result flag shown on che report. The following 
are the result flag definitions: 

Analyzed/extracted past hold time 
Standard outside of control limits 
Sample filtered in lab 
Late eluting hydrocarbons present 
Estimated concentration 
Matrix interference 
Result confirmed via re-analysis 
Does not match typical pattern 
Unidentified compound (s) present 

Blank is contaminated 
Diluted for analysis 
Received past hold time 
Improperly handled sample 
Common lab solvent and contaminant 
Improperly preserved sample 
Sediment present 
BOD re-set due to missed dilution 
Internal standard outside limits 

pky#J 
Brian D. DeJong, Organic Operations Manager 
Certification No. 128053530  



NATIONAL 
I ENVIRONMENTAL 

TESTING, INC. 

Watertown Division 
602 Commerce Dr~ve 
P.O. Box 288 
'Natertown. WI 53094 
Tel: (4 14) 261 - 1660 
Fax: (414) 261-8120 

ANALYTICAL REPORT 

I Ms. Becky Koepke 
I NATURAL RESOURCE TECH, INC 

23713 W. Paul Road 
Pewaukee, WI 53072 

I 

04/22/1996 
Job No: 96.03078 
Sample No: 179343 
Account No: 52450 
Page 2 

JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 

I PROJECT DESCRIPTION: Soil Analysis 
SAMPLE DESCRIPTION: SB-712 (2) (S) 

*- . 

RecvJd On Ice 

I 
i Date Taken: 04/04/1996 Date Received: 04/11/1996 

, Parameter 

Solids, Total 
'CLP ZHE VOLATILE PREP 

' TCLP-VOLATILES- 824 0 
TCLP-Benzene 
lurr: Toluene-d8 

e lurr : ~romof luorobenzene 
Surr: 1,2-Dichloroethane-d4 

Reporting 
Results Units Limit Method 

83.1 0, n/a s-5030 
complete S-1311 

Date Prep/Run 
Analyzed Batch 



- 

I 
NATIONAL 
ENVIRONMENTAL 
TESTING, INC. 

Watertown Division 
602 Commerce Drive 
P.O. Box 288 
Watertown. WI 53094 
Tel: (414) 261-1660 
Fax: (414) 261 -8120 

I 
1 

ANALYTICAL REPORT 
I 

i 
Ms. Becky Koepke 
NATURAL RESOURCE TECH, INC 
23713 W. Paul Road 

r Pewaukee, WI 53072 

04/22/1996 
Job No: 96.03078 
Sample No: 179344 
Account No: 52450 
Page 3 

v . JOB DESCRIPTION: #1150-5.1 WPSC Sheboygan I1 
; PROJECT DESCRIPTION: Soil ~nalysis 
I SAMPLE DESCRIPTION: SB-713 (2)(S) 

Recv'd On Ice 
I 

f: Date Taken: 04/04/1996 Date Received: 04/11/1996 

Parameter 

Solids, Total 
:CLP ZHE VOLATILE PREP 

Reporting Date Prep/Run 
Results Units Limit Method Analyzed Batch 

89.0 % n/a s-5030 04/16/1996 1429 
Complete S-1311 04/15/1996 125 

1 
TCLP-VOLATILES-8240 
TCLP-Benzene ~0.020 mg/L 0.020 5-8240 04/18/1996 125 226 
jurr: Toluene-d8 91.0 % n/a , S-8240 04/18/1996 125 226 
U :  Bromofluorobenzene 91.8 % n/a 5-8240 04/18/1996 125 226 
Surr: 1,2-Dichloroethane-d4 95.6 % n/a 5-8240 04/18/1996 125 226 
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Table 2-1 

Phase I Soil Analytical Summary 
WPSC Sheboygan I1 - North Water  Street 

r" 
i 
t.. 

Sampling 
Location 

Surface Soil Samples 

CS-103C 1 0 - 0.25 1 <lo0 1 <lo0 1 <lo0 1 <lo0 1 0 na na 1 a . 5  1 Q.5 1 <2.5 
Test Pit Soil Samples 

Total 
BETX 
pglkg 

CS-1O1B 1 0 - 0.25 1 <lo0 1 <lo0 1 <I00 1 <lo0 1 0 

ns: A NR 720 RCL has not been established for this parameter. 
na: Analysis was not performed. 
<I 00: Less than method detection limit of 100 ugtkg. 
Notes: 1. Samples exceeding the NR 720 RCL are shaded 

Arsenic 

mglkg 

Sampling 
Depth 
(feet) 

na 

TP-114 

2. See Appendix D i f  the Phase I report (HSI (I),  1997,) for a complete list of analytical parameters. 
3. Phase I samples were collected by Simon Hydro-Search 

Toluene 
pglkg 

na 1 <2.5 1 <2.5 1 a . 5  

PACE 1 of 3 

Nickel 

mglkg 

Total 
Xylene 

pglkg 
Benzene 

pglkg 

5 1 <lo0 1 <lo0 1 <lo0 1 <lo0 1 0 

Natural 
Resource 

Technology 
S R T  

Ethyl- 
benzene 

pglkg 

NR 720 Residual Contaminant Levels (RCLs) 

Cyanide 
Amen- 

able 
mgikg 

na 

Protective of Groundwater 1 5.5 1 2900 1 1500 1 4100 1 ns I 0.039 1 ns 

na 1 a . 5  1 <2.5 1 a . 5  

Cyanide 
Disso- 
ciable 
mgko 

Cyanide 
Total 
mglkg 

ns ns ns 



Table 2-1 Collliltlied.. 
' I~nse I Soil Airulyticul Suntniury 

Sampling I Sampling 1 I Benzo(a) I I Benzo(b) I Benzo(k) I Benzo I 
Location I Depth I Acenaph- I Acenaph- I Anthra- I anthra- I Benzo(a) ( fluor- I fluor- I (g,h,i) I 

I (feet) I thene I thylene I cene I cene I pyrene I anthene ( anthene I perylene lchrysene 

I I I I I I I I 

CS-I OZD 1 0 - 0.25 1 c0.02 1 c0.02 1 <0.01 1 <0.012 1 <0.003 1 <0.008 1 <0.004 1 <0.012 1 <0.024 

I (mglkg) I (mglkg) I (mglkg) I (mglkg) I (mglkg) 1 (mglkg) I (mgkg)  I (mgkg)  1 (milkg) 
Surface Soil Samples 

Test Pit Soil Samoles 

ns: A NR 720 RCL has not been established for this parameter. 
na: Analysis was not performed. 
<loo: Less than method detection limit of 100 ugkg. 
Notes: 1. Samples exceeding the NR 720 RCL are shaded. 

2. See Appendix D of the Phase I report (HSI ( l ) ,  1992) for a complete list of analytical parameters. 
3. Phase I samples were collected by Simon Hydro-Search 

PAGE 2 of 3 

0.031 
<0.003 

<0.012 

<0.012 
CS-IOlB 

CS-1OlC 

Natural 
Resource 

Technology 
A N T  

0.024 
<0.008 

0 - 0.25 

0 - 0.25 

0.057 
<0.004 

<0.02 

<0.02 

<0.02 

c0.02 

<0.01 

<0.01 

<0.012 

<0.012 

<0.024 

<0.024 



Tahlc -7-1 Corttirtued .. 
'Itnsc I Soil Anrr!vtical S~intr?tr~ty 

Surface Soil Samoles 

Sampling 
Location 

I I 

CS-103C 1 0 - 0.25 1 <0.002 1 <0.012 1 <0.024 1 <0.008 1 <0.01 1 <0.016 1 <0.032 1 0.065 1 <0.66 

Test Pit Soil Samples 

CS-IOIC 

CS-I 01 D 

Sampling 
Depth 
(feet) 

ns: A NR 720 RCL has not been established for this parameter. 
na: Analysis was not performed. 
<loo: Less than method detection limit of 100 u:Jkg. 
Notes: 1. Samples esceeding the NR 720 RCL are shaded. 

2. See Appendix D of the Phase I report (HSI (I), 1992) for a complete list of analytical parameters. 
3. Phase I samples were collected by Simon Hydro-Search 

Phenan- 
threne 

(mgfkg) 

0 - 0.25 

0 - 0.25 

TP-112 

TP-I 13 

PACE 3 of 3 
W WROJECTS:IOJS\SITE-MV\1060T2-I.WP6 

BIKIEPK(I1106l95) 

Dibenzo 
(a,h) 

anthracene 
(mgfkg) 

Pprene 
(mgfkg) 

<0.002 

<0.002 

5 

5 

Fluor- 
anthene 
(mgfkg) 

Total 
PAHs 

(mglkg) 

<0.011 

<0.012 

<0.002 
<0.002 

Fluorene 
(mgfkg) 

Phenol 
(mgfkg) 

<0.024 
<0.024 

<0.012 

4.3 

Indeno 
(1,2,3) 
pyrene 

(mglkg) 

Naph- 
thalene 
(mgfkg) 

<0.008 
<0.008 

<0.024 

3.6 

<0.01 

<O.O] 

<0.008 

<0.008 

<0.016 

<0.016 

<0.01 

8.5 

<0.032 
<0.032 

<0.016 

10 

0 
0 

<0.032 

5.3 

<0.66 
<0.66 

0 

39.9 

<0.66 
<I .32 



Table 2-2 

Phase I Groundwater Analytical Summary 
WPSC Sheboygan I1 - North Water Street 

Sampling 
Location 

and Depth (feet) 

TP-101 (10) 

TP-107 (5.5) 

TP-1 10 (5.5) 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
Notes: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. Phase I samples were collected by Simon Hydro-Search. 

Benzene 
bg/L) 

< 1 

1,700 

- 2.6 

Wisconsin Groundwater Quality Standards (NR 140) 

PAGE 1 of 2 

Wisconsin Groundwater Quality Standards (NR 140) 

Cyanide 
(dissociable) 

0.085 

0.057 

0.15 

Sampling 
Location 

and Depth (feet) 

TP-101 (10') 

TP-107 (5.5') 

TP-I 10 (5.5') 

Ethyl- 
benzene 
( ~ g a )  

<I 

- 380 

1.4 

Phenols 
(mg/L) 

<0.010 

0.026 

<0.010 

DRO 
( m g m  

na 

5 

na 

Preventive Action Limit (PAL) 

Enforcement Standard (ES) 

Cyanide 
(amenable) 

OW&) 

0.18 

0.048 

0.028 

Cyanide 
(total) 
( m c )  

0.37 

0.30 

0.23 

ns 

ns 

ns 

ns 

Preventive Action Limit (PAL) 

Enforcement Standard (ES) 

Toluene 
(MIL) 

< 1 

- 170 

2.6 

124 

620 
0.5 

5 

Arsenic 

o.006 
o.005 
0.019 

0.04 

0.20 
ns 

ns 

Total 
Xylene 
(MIL) 

< 1 

- 280 

2.9 

ns 

ns 

Nickel 
(mgn) 

<O. 1 

<O. 1 

<O. 1 

1.20 

6.00 

140 

700 

0.005 

0.050 

Total 
BETX 
(MIL) 

0 

2,530 

9.5 

68.6 

343 

ns 

ns 

ns 
ns 

Acenaph- 
thene 
b m )  

<0.4 

G O O  

<4 

ns 

ns 

ns 
ns 

Acenaph- 
thylene 
b g a )  

<0.5 

<250 

<5 

Anthra- 
cene 

b g a )  

<0.6 

<20 

<2 



Trrble 2-2 Corltirrued.. 
Pitase I Gruundwater Ann!vtical Siinrrrir~~~~ 

Sampling 
Location 

Benzo (a) 
anthracene 

and Depth (feet) 

TP-101 (10') 

Benzo (b) 
fluoranthene 

TP-I 07 (5.5') 

TP-I 10 (5.5') 

(c(~fL) 

<0.3 

Sampling 
Location 

and Depth (feet) 

TP-101 (10') 

TP-107 (5.5') 

na: Parameter not analyzed for this sample. 
ns: NR 140 ES or PAL standards have not been established for this parameter. 
Notes: 1. Samples exceeding the ES are bolded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. Phase I samples were collected by Simon Hydro-Search. 

Benzo (k) 
fluoranthene 

<30 

<3 

Wisconsin Groundwater Quality Standards fNR 140) 

PAGE 2 of 2 
W:\PROJECTS\I 060\SITE-INWI 060T2-2.W6 

BJWEPK(09/30/95) 

(c(gfL) 
<0.02 

Wisconsin Groundwater Quality Standards (NR 140) 

Fluoran- 
thene 
(c(gfL) . 

0.7 

<30 

Natural 
Resource 

Technology 
\ Y T  

Benzo (a) 
pyrene 

<3 

<0.2 

bgfL) 

<O. 1 

Fluorene 
'(c(gfL) 

<0.6 

8 

40 

ns 

ns 

Preventive Action Limit (PAL) 

Enforcement Standard (ES) 

Benzo (ghi) 
perylene 

<I0 

< 1 

0.02 

0.2 

ns 

ns 

bgfL) 
<0.08 

ns 
ns 

Preventive Action Limit (PAL) 

Enforcement Standards (ES) 

Indeno 
(1,2,3-cd) pyrene 

b g n )  

c0.3 

ns 

ns 

Chrysene 

<8 

<0.8 

ns 

ns 

G O O  1 <20 

ns 

ns 

ns 

ns 
80 

400 

Dibenzo (a,h) 
anthracene 

bgfL) 

<3 

ns 

ns 
ns 

ns 

Naphthalene 
(c(gm 

0.3 

ns 

ns 

<3 0 

<3 

ns 

ns 

780 

bgfL) 

<0.4 

Phenan- 
threne 
bf@) 

2 

(c(gfL) 

<0.05 

<40 

<4 

<40 

<5 

c0.5 

Pyrene 
(c(gfL) 
cO.8 

Total 
PAH 

(pg/L) 

3 .O 

<SO 780 



Table 4-1 

Monitoring Well Construction and Water Level Elevation Data 
WPSC Sheboygan I1 - North Water Street 

A: TOC - Top of  Well Casing. 
B: Elevations relative to National Vertical Geodetic Datum (mean sea level). 
C: Monitoring \\.ell MW-706 contains coal tar. Due to the difficulty with field decontamination for coal tar. depth to water is measured 

\\.ith a tape measure and not a water level indicator. Therefore. the water level is estimated to the loth of an inch. 

PACE 1 of 1 
W VROJECTS\1060\SITE-Ih'V\IO6OT4-I WP6 

BJUEPI;(I 1/17/95) 

Natural 

Technology 
\ I l l  

Depth to 
Water from 

TOCA 
(feet) 

Measurement 
Date Well 

Groundwater 
Elevation 

(feet)' 

TOCA 
Elevation 

(feet)' 

MW-701 

MW-702 

MW-703 

MW-704 

MW-705 

MW-706 

MW-707 

Wells 

0811 4/95 

09/25/95 

10/20/95 

08/14/95 

09/25/95 

10/20/95 

08/14/95 

09/25/95 

10/20/95 

0811 4/95 

09/25/95 

10/20/95 

081 14/95 

09/25/95 

10/20/95 

081 14/95 

09/25/95 

10/20/95 

081 14/95 

09/25/95 

10/20/95 

Ground Surface 
Elevation 

(feet)B 

588.51 

590.09 

588.80 

589.05 

589.91 

59 1.34 

590.08 

Well 
Depth 
(feet) 

5.5 1 

5.58 

5.63 

4.86 

4.88 

4.69 

5.63 

5.74 

5.69 

5.93 

6.00 

5.96 

6.95 

6.09 

6.07 

3.jL 

3.6' 

3 .4' 

7.48 

7.67 

7.71 

583.00 

582.93 

582.88 

585.23 

585.21 

585.40 

583.17 

583.06 

583.1 1 

583.12 

583.05 

583.09 

582.96 

583.82 

583.84 

587.8‘ 

587.7' 

587.9' 

582.60 

582.41 

582.37 

Water 

588.97 

590.39 

589.16 

589.43 

590.22 

591.51 

590.29 

081 14/95 

09/25/95 

10/20/95 

13.27 

16.26 

15.15 

Table 

13.40 

13.40 

13.46 

13.20 

13.45 

13.4‘ 

13-35 

Piezometers 

575.62 

572.63 

573.74 

33.80 PZ-701 

Staff Gauge 

588.89 589.28 

2.00 

2.49 

3- 33 

SG-701 580.02 

579.53 

579 69 

na 081 1 5/95 

09/25/95 

10/20/95 

582.02 na 



IIytlaulic Col~ductivity (I<) and Grain Sizc Analysis Reslllts 
WPSC Sheboygan I1 - North Water Street 

1011-7 to 3E-03 
Glacial 1311: 81:-I I to 2E-04 

Unweathered Clay: 5E-I I to 2E-07 
Li~~iesto~ie/Dolomite: 7E-08 to 3E-04 

Kiltst I.ililcstollc: 
Fractured Rock: GE-07 to 2E-02 

AValues from "GROUNDWATER" 
Freeze and Cherry, 1979, p. 29 

PAGE I of I 
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BJKmlhlB!EPh( I I!OB.'Y5) 

Natural 

h W I  



Table 4-3 

Phase I1 Soil Analytical Summary 
WPSC Sheboygan I1 - North Water Street 

Monitoring Well Samples 

Soil Boring Samples 
SB-701 (2'-4') 1 <5.0 1 c5.0 1 <5.0 1 <15 0 1 0.63 

Sample Location 
(Depth - feet) 

NR 720 Residual Contaminant Levels (RCLs) 

Xylene 
total 

bglkg) 
Benzene 
(pglkg) 

I Benzo (a) I Benzo (b) I Benzo (k) I Benzo (a) I Benzo (ghi) 1 

Total 
BETX 
bg/kg) 

- 

Sample Location 1 Anthracene 1 anthracene I fluoranthene 1 fluoranthene 1 pyrene 1 perylene I Chrysene 

Phenol 
(mglkg) 

Toluene 
(pdkg)  

Protective of Groundwater 5 .5  1 2900 1 1500 1 4100 1 ns 

(Depth - feet) 1 (mgfig) 1 (mglkg) 1 (mglkg) I (mglkg) I (mglkg) 1 (mglkg) I (mglkg) 

Monitoring Well Samples 

Ethyl- 
benzene 
bglkg) 

ns 

Soil Boring Samoles 

L 

I ns: A NR 720 RCL has not been established for this panmeter. 
e~ <5.0: Less than method detection limitof 5.0. 

Notes: 1 .  Samples exceeding the NR 720 RCL are shaded. 
i 2. A parameter is listed if detected in at least one sample. See Appendix B for a complete list of analytical parameters. 

PAGE 1 of 2 

Natural 
Resource 

Technology 
> K T  



Tuhlr 4-3 Confirrued. .. 
'11 use 11 Soil Ann!vficrrl Summury 

Monitoring Well Samples 

Soil Boring Samples 

ns: A NR 720 RCL has not been established for this parameter. 
-5.0: Less than method detection limit of 5.0. 

dotes: 1. Samples exceeding the NR 720 RCL are shaded. 
2. A parameter is listed if detected in at least one sample. See Appendix B for a complete list of analytical parameters. 

Naph- 
thalene 
(m gfkg) 

Phenan- 
threne 

(mgfkg) 

PAGE 2 of 2 
W V'ROJECTS\1060LSITE-INV\I06OT4-3 WP6 

hiblBWJWEPK(IO/IS/9S) 

Sample Location 
(Depth - feet) 

Natural 

Technology 
h H T  

Fluorene 
(mgfkg) 

Pyrene 
(mgfkg) 

Indeno 
(1'2'3-cd) 

pyrene 
(mgfkg) 

Total 
PAHs 

(mgfkg) 

Dibenzo 
(a7h) 

anthracene 
(mgfkg) 

Fluor- 
anthene 
(%/kg) 



Table 4-4 

Phase I1 Groundwater Analytical Summary 
WPSC Sheboygan I1 - North Water Street 

I Ethyl- I I Total 1 Total I Acenaph- 1 Acenaph- I Anthra- 
Sampling I Sampling I Benzene I benzene I Toluene ( Xylene I BETX I thene I thylene I cene 

Piezometer aarnprrs 

Location 
- - 

Date I ( p g l ~ )  I ( r g / ~ )  I bglL)  I (rglL) I ( P ~ L )  I ( P ~ L )  I (P~IL)  giL) (P&) 

0 na na na 
Wisconsin Groundwater Quality Standards (NR 140.10 and 140.12) 

Water Table Monitoring Well Samples 

PZ-701 

na: Parameter not analyzed for this sample. 
, 

ns: NR 140 ES or PAL standards have not been established for this parameter. 
cl.0: Less than method detection limit of 1.0. 
Note: I .  Samples exceeding the ES are balded and shaded. Samples exceeding the PAL are bolded and underlined. 

2. A parameter is.listed if detected in at least one sample. See Appendix D for a complete list of analytical parameters. 

Quality Control / Quality Assurance Samples 

11 

6.8 

Preventive Action Limit (PAL) 

Enforcement Standard (ES) 

PAGE 1 of 4 

IVatural 
Resource 

Technology 
\ R T  

25.9 

17.3 
6.3 
6.6 

0 81 1 719 5 
09/26/95 

0.5 

5 

<1.0 
<1 .O 

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

; ~ ~ ; g ~ ~ : : ~ ~ ; ~ ; ; ; ~ : :  ......................... ,..:.: ... :.. ........ ......................... ....................... 

2.2 - 

140 

700 

3.6 
1.7 

-4.0 
<2.0 

68.6 

343 

1.5 

0.25 

124 

620 

ns 

ns 

ns 

ns 
ns 

ns 

ns 
ns 
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