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Executive Summary 

Introduction 

Short Elliott Hendrickson Inc. (SEH) has completed an investigation and interim remedial design of 
the Ashland NSP Manufactured Gas Plant Seep Area for the Wisconsin Department of Natural 
Resources (WDNR). 

Site Background 

The Ashland Lakefront Property was created anthropogenically in the late 1800's and early 1900's 
by placement of various fill materials into ehequamegon Bay. The site was owned by various 
lumber companies until 1936. Fill materials consist largely of wood slabs, pieces, and sawdust 
mixed with earthen fill. The area immediately south of the Ashland Lakefront Property consists of a 
railroad right-of-way and a 30-foot high bluff. A manufactured gas plant (MGP) operated at the top 
of the bluff from the late 1800's until approximately 1947. During the time the MGP operated, a 
former ravine extending from the MGP site through the bluff to the southern edge of the Ashland 
Lakefront Property was filled. The seep area is at the base of the bluff in Kreher Park, north of the 
former ravine. 

Widespread volatile organic compound (VOe) and semi-volatile organic compound - polynuclear 
aromatic hydrocarbon (P AH) contamination has been identified at the Ashland Lakefront Property, 
in the up gradient ravine area, the seep area, in offshore sediments, and in a deep confined aquifer 
beneath the former MGP site. The MGP has been identified as a likely source of voe and PAH 
contamination. 

A Baseline Human Health Risk Assessment (HHRAt was conducted for the Ashland Lakefront 
Property and offshore sediments in 1998. The HHRA concluded that significant risks to human 
health are posed from direct contact with the voe and P AH contaminants in the seep area. The seep 
area was subsequently fenced off to limit exposures. 

Seep Investigation 

In January and February 2001, SEH conducted a test pit investigation or"'the seep area and potential 
up gradient sources. The investigation included excavation of the three test pits in the vicinity of the 
seep. The investigation identified a 12-inch diameter clay pipe through which apparently 
contaminated water was flowing. This pipe is apparently the ongoing source of surficial discharges 
of contamination in the seep area, and is likely associated with the significant human health risks 
identified at this location. 

Remedial Action Objectives 

The following remedial action objectives were identified in order to guide tli.e development of the 
remedial actions: 

■ Minimize potential risk to human health and the environment from exposure to contaminants; 

■ Implement interim action that will accommodate future remedial actions; and 

■ Implement remedial action that will be compatible with future activities at contiguous 
properties and not directly nor indirectly cause deterioration of contiguous properties. 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 
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Executive Summary (Continued) 

Interim Remedial ·Action Options 

Three options were assembled ranging in complexity from "no further action" to "complete 
removal" of the seep area. The options evaluated include: 

■ Option Al - Access Restriction 

■ Option Bl-Thick Cap 

■ Option Cl - Excavation with Offsite Disposal 

SEH recommended the WDNR proceed with Option B 1 - Thick Cap. 

Interim Remedial Design 

It is assumed that the up gradient hydraulic source of the seep would be eliminated prior to 
implementation of the interim remediation. 

The seep remedial design includes: 

■ Up gradient source control 

■ Fence removal 

■ Site grading 

■ Low permeability geosynthetic membrane 

■ Two feet clean fill 

■ Vegetation 

Option B-1 was recommended by SEH based on comparison of overall cost and effectiveness of the 
three options considered. 

Investigation, Interim Remedial Action Options, and Design Report 
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List of Abbreviations 

Abbreviations used in Feasibility Study 

ARAR 
ASTM 
BETX 
bgs 
CERCLA 
ch. NR 140 
ch. NR 720 
ch. NR 722 

ch. NR 724 

CFR 
CHMM 
CTE 
D&M 
DCOM 
DHFS 
DNAPL 
DW 
EPA 
EIS 
ES 
FID 
FS 
GLI 
gpm 
HEAST 
HHRA 
IRIS 
LNAPL 
LSDP 
mg/kg 
mg/I 
MGP 
MSL 
NAPL 
NCP 
NET 
NOAA 
NSE 
NSP 

Applicable or Relevant and Appropriate Requirement 
American Society of Testing Materials 
Benzene, Ethylbenzene, Toluene, and Xylene 
below ground surface 
Comprehensive Environmental Response, Compensation, and Liability Act 
Wis. Adm. Code Chapter Natural Resources 140 - Groundwater Quality 
Wis. Adm. Code Chapter Natural Resources 720 - Soil Cleanup Standards 
Wis. Adm. Code Chapter Natural Resources 722 - Standards for Selecting 
Remedial Actions 
Wis. Adm. Code Chapter Natural Resources 724 - Remedial and Interim Action 
Design, Implementation, Operation, Maintenance, and Monitoring 
Requirements 
Code of Federal Regulations 
Certified Hazardous Materials Manager 
Central Tendency Exposure 
Dames & Moore Inc. 
Wisconsin Department of Commerce 
Department of Health and Family Services - State of Wisconsin 
Dense Non Aqueous Phase Liquid 
Dry Weight 
Environmental Protection Agency (USEPA) 
Environmental Impact Statement 
ch. NR 140 Enforcement Standard 
Flame Ionization Detector 
Feasibility Study for Remedial Action Options 
Great Lakes Initiative 
gallons per minute 
Health Effects Assessment Summary Tables 
Human Health Risk Assessment 
Integrated Risk Information System 
Light Non Aqueous Phase Liquid 
Lake Superior District Power Company 
milligram/kilogram 
milligram/liter 
Manufactured Gas Plant 
Mean Sea Level 
Non Aqueous Phase Liquid 
National Oil and Hazardous Substance Pollution Contingency Plan 
Northern Environmental Technologies Inc. 
National Oceanic and Atmospheric Administration 
No Standard Established 
Northern States Power Company 
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OMM 
OSHA 
PAH 
PE 
PEL 
PID 
PG 
ppb 
PPE 
ppm 
PUF 
PVC 
RAO 
RCL 
RCRA 
RME 
RV 
sso 
SEH 
SHSP 
SVE 
TBC 
TCLP 
TLV 
TOSC 
TPAH 
TSCA 
TU 
µg/kg 
µg/1 
USEPA 
voe 
WCRR 
Wis. Adm. Code 
WDNR 
WDOT 
WPDES 
WRR 
WWTP 

List of Abbreviations (Continued) 

Operations Maintenance and Monitoring 
Occupational Safety and Health Act 
Polynuclear Aromatic Hydrocarbons 
Professional Engineer 
Permissible Exposure Limit 
Photoionization Detector 
Professional Geologist 
parts per billion 
Personal Protective Equipment 
parts per million 
Polyurethane Foam 
Polyvinyl Chloride 
Remedial Action Options 
ch. NR 720 Residual Contaminant Level 
Resource Conservation and Recovery Act 
Reasonable Maximum Exposure 
Recreational Vehicle 
Site Safety Officer 
Short Elliott Hendrickson Inc. 
Site Health and Safety Plan 
Soil Vapor Extraction 
To Be Considered 
Toxicity Characteristic Leaching Procedure 
Threshold Limit Value 
Technical Outreach Services for Communities 
Total Polynuclear Aromatic Hydrocarbons 
Toxic Substances Control Act 
Toxic Units 
microgram/kilogram 
microgram/liter 
United States Environmental Protection Agency 
Volatile Organic Compound 
Wisconsin Central Railroad 
Wisconsin Administrative Code 
Wisconsin Department of Natural Resources 
Wisconsin Department of Transportation 
Wisconsin Pollution Discharge Elimination System 
Waste Research & Recycling 
Wastewater Treatment Plant 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Letter of Transmittal 
Title Page 
Certification Page 
Distribution List 
Executive Summary 
List of Abbreviations 
Table of Contents 

Table of Contents 

Page 

1.0 Introduction ................................................................................................. 1 
1.1 Purpose ................................................................................................. 1 

2.0 Background Information ............................................................................. 1 
2. 1 Site Location and Description ................................................................ 1 
2.2 Upper Bluff Area .................................................................................... 2 
2.3 Current and Future Land Use Conditions .............................................. 2 
2.4 Site History ............................................................................................ 3 
2.5 Previous Studies and Reports ............................................................... 4 
2.6 Physical Characteristics ........................................................................ 6 

2.6.1 Topography ............................................................................................ 6 
2.6.2 Surface Water ........................................................................................ 7 
2.6.3 Geology .................................................................................................. 7 
2.6.4 Hydrogeology ........................................................................................ 8 

3.0 Seep Investigation ....................................................................................... 9 
3.1 Pre-Investigation Activities .................................................................... 1 O 
3.2 Site Investigation ................................................................................... 11 

3.2.1 Site Preparation ...................................................................................... 11 

3 .2.2 Up Gradient Trench ............................................................................... 11 
3.2.3 Down Gradient (Seep) Trench ............................................................... 12 
3.2.4 North Trench .......................................................................................... 13 
3.2.5 Ambient Air Monitoring ........................................................................ 14 
3.2.6 Nature and Extent of Contamination ..................................................... 14 

3.2.6.1 Soils ....................................................................................... 14 
3.2.6.2 

3.2.6.3 
Groundwater .......................................................................... 15 

Non-Aqueous Phase Liquids ................................................. 15 

SEH is a registered trademark of Short Elliott Hendrickson Inc. 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page i 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table of Contents (Continued) 

4.0 Risk Assessment .......................................... ,., .............................................. 15 
4.1 Baseline Human Health Risk Assessment ............................................ 16 

4.1.1 Potentially Exposed Populations and Scenarios .................................... 16 

4.1.2 Exposure and ToxicityAssessment ....................................................... 16 
4.1.3 Risk Characterization Summary - Populations ..................................... 17 

4.1.4 Risk Characterization Summary ............................................................ 17 

4.1.5 Risk Uncertainty and Discussion ........................................................... 17 

5.0 Interim Remedial Action Options ............................................................... 18 
5.1 Interim Remedial Action Objectives ....................................................... 18 
5.2 Remediation Action Boundaries ............................................................ 18 
5.3 Remediation Quantities ......................................................................... 19 
5.4 Identification and Screening of Potential Remedial Technologies ......... 19 

5.4.1 General Response Actions ..................................................................... 19 
5.4.1.2 Institutional Controls ............................................................. 20 

5.4.1.3 Access Restrictions ............................................................... 20 

5.4.1.4 Engineering Controls ............................................................. 20 
5.4.1.5 In Situ Treatment ................................................................... 20 
5.4.1.6 
5.4.1.7 
5.4.1.8 

Excavation ............................................................................. 20 
Physical Separation ............................................................... 20 
Solids Dewatering ................................................................. 20 

5.4.1.9 Transportation ....................................................................... 20 
5.4.1.10 Ex Situ Solids Treatment.. ..................................................... 21 

5.4.1.11 Ex Situ Process Incorporation/Co-treatment.. ....................... 21 
5.4.1.12 Disposal ................................................................................. 21 

5.4.1.13 Water Treatment .................................................................... 21 
5.4.1.14 Water Disposal ...................................................................... 21 
5.4.1.15 Off-Gas Treatment ................................................................ 21 

5.4.2 Preliminary Screening ............................................................................ 21 

5.5 Evaluation of Interim Remedial Action Options ..................................... 22 
5.5.1 Evaluation Criteria ................................................................................. 22 

5.5.1.2 Short-Term Effectiveness ...................................................... 22 

5.5.1.3 Long-Term Effectiveness ...................................................... 23 

5.5.1.4 Implementability ................................................................... 23 
5.5.1.5 Costs ...................................................................................... 23 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page ii 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

6.0 

7.0 

8.0 

Table of Contents (Continued) 

5.5.2 Option Al - Access Restrictions ........................................................... 24 
5.5.2.1 Short-Term Effectiveness - Option Al ................................. 24 
5.5.2.2 Long-Term Effectiveness - Option Al ................................. 24 
5.5.2.3 Implementability - Option Al .............................................. 24 

5.5.2.4 Costs - Option Al ................................................................. 24 

5.5.3 Option Bl -Thick Cap .......................................................................... 25 
5.5.3.1 Short-Term Effectiveness - Option Bl ................................. 25 
5.5.3.2 
5.5.3.3 
5.5.3.4 

Long-Term Effectiveness ...................................................... 25 
Implementability - Option B 1.. ............................................. 26 
Costs - Option B 1 ................................................................. 26 

5.5.4 Option Cl - Excavation with Offsite Disposal ..................................... 26 
5.5.4.1 Short-Term Effectiveness - Option Cl ................................. 26 
5.5.4.2 

5.5.4.3 

Long-Term Effectiveness - Option Cl ................................. 27 

Implementability- Option Cl.. ............................................. 27 
5.5.4.4 Costs - Option Cl ................................................................. 27 

5.6 Comparison of Remedial Action Options ............................................... 27 
5.6.1 Short-Term Effectiveness ...................................................................... 28 
5.6.2 Long-Term Effectiveness ...................................................................... 28 
5.6.3 Implementability .................................................................................... 28 
5.6.4 Costs ....................................................................................................... 28 

5.7 Recommendation .................................................................................. 28 

Remedial Design ......................................................................................... 29 
6.1 Up Gradient Source Control .................................................................. 29 
6.2 Fence Removal ..................................................................................... 29 
6.3 Site Clearing/Initial Grading ................................................................... 29 
6.4 Geomembrane Barrier ........................................................................... 30 
6.5 Cap Layer .............................................................................................. 30 
6.6 Vegetation ............................................................................................. 30 

Construction Health and Safety Monitoring .............................................. 31 
7.1 Air Monitoring ........................................................................................ 31 

Permits, Licenses, and Application ........................................................... 31 
8.1 Chemical-Specific Requirements .......................................................... 31 
8.2 Location-Specific Requirements ............................................................ 31 
8.3 Action-Specific Requirements ............................................................... 32 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page iii 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table of Contents (Continued) 

9.0 Permits, Licenses, and Application ........................................................... 32 

10.0 Standard of Care ......................................................................................... 33 

11.0 References and Resources ........................................................................ 34 

Table 1 
Table 2 

Table 3 
Table 4 
Table 5 

Table 6 

Figure 1 
Figure 2 
Figure 3 
Figure 4 

Figure 5 

Figure 6 
Figure 7 
Figure 8 
Figure 9 
Figure 10 
Figure 11 

Appendix A 
Appendix B 
Appendix C 
Appendix D 

List of Tables 
Table 1 - Soil Analytical Results 

Table 2 -Ambient Air Analytical Results - voes 
Table 3 -Air Monitoring Results - PAHs 
Table 4-General Response Action -Technology Screening 
Table 5 - Comparison of Remedial Action Options 

Table 6- Review of ARARs and Information To Be Considered 

List of Figures 
Site Location 
Site Features 
Site Limits 
Seep Cross Sections 
Historic Pipe Locations 

Seep Investigation Locations 
Up Gradient Trench Details 
Down Gradient (Seep) Trench Details 
North Trench Details 
Remedial Cap - Plan View 
Remedial Cap Cross Sections 

List of Appendices 
Soil Boring Documentation 
Analytical Results 
Design Calculations 
Cost Projections 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page iv 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

October 2001 

Investigation, Interim Remedial Action 
Options, and Design Report 

Ashland NSP Manufactured Gas Plant Seep Area 

Prepared for Wisconsin Department of Natural Resources 

1.0 Introduction 
This report was prepared for the Wisconsin Department of Natural 
Resources (WDNR) by Short Elliot Hendrickson Inc (SEH) in 
accordance with our proposal dated November 29, 2000. 

1.1 Purpose 
This document was developed to report the findings of the seep 
investigation conducted in February 2001, identify potential remedial 
alternatives to mitigate risks associated with contamination identified 
at the Ashland Lakefront Property seep area, and outline a conceptual 
design for the recommended interim remedial action. 

2.0 Background Information 
2.1 Site Location and Description 

The Ashland Lakefront Property is located in Section 33, Township 48 
North, Range 4 West in Ashland County, Wisconsin as shown in 
Figure 1, "Site Location." The latitude and longitude of the property is 
46°35'41" North and 90°53'01" West. As shown on Figure 2, "Site 
Features," the property is located in an active community surrounded 
by residences, schools, hotels, and public recreation areas. 

The NSP manufactured gas plant (MOP) seep area (site) is located 
centrally in the Ashland Lakefront Property just north of the 
Wisconsin Central Railroad (WCRR) line, as shown on Figure 2 and 
on Figure 3, "Site Limits." The site is located proximal to the mouth of 
a filled ravine that formerly ran through the lake bank located south of 
the site. The site is in approximate alignment to the north with Third 
Avenue. 

WIDNR9401.07 
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The Ashland Lakefront Property was created anthropogenically in the 
late 1800's and early 1900's by placement of various fill materials into 
Chequamegon Bay, which extended the original shoreline out 
approximately 400 feet to the north. The fill materials consisted 
primarily of wood slabs, pieces, and sawdust mixed with earthen fill. 
Some solid waste fill (e.g., bottles, brick, concrete pieces) is also 
present at various Lakefront Property locations. 

The Lakefront Property currently consists of a city park (Kreher Park), 
comprised predominantly of mowed grass areas. A low brushy area is 
present on the south side of the property, and the building and 
structures from a former wastewater treatment plant (WWTP) are 
located on the north side of the property. A miniature golf course has 
recently been constructed on the east side of the Lakefront Property. 

A marina jetty extends to the north off the western edge of the 
property, and two jetties protecting a public boat landing extend to the 
north off the east edge of the property. These jetties form a somewhat 
protected embayment directly to the north of the Ashland Lakefront 
Property. 

2.2 Upper Bluff Area 
The area immediately south of the Ashland Lakefront Property 
consists of a railroad right of way, and a 30 foot high bluff. The 
property on this portion of the upper bluff historically has been 
occupied by residential, commercial, and industrial development. A 
former MGP is located at the southwest comer of the intersection of 
Prentice A venue and St. Claire Street. 

A ravine historically extended from the former MGP site northward 
through the upper bluff to the southern edge of the Ashland Lakefront 
Property. This was a naturally occurring drainage feature formed by 
flow of surface water to the north into Chequamegon Bay. The ravine 
was formed by erosion of surficial soils over time. The ravine was 
filled some time between 1901 and 1923 based on review of historical 
Sanborn Fire Insurance Maps. 

Several utility lines lead from the upper bluff area through the Ashland 
Lakefront Property to the former WWTP. A significant discharge of 
water presently occurs from a storm water pipe at the base of the bluff 
on the western portion of the site. 

2.3 Current and Future Land Use Conditions 
Area demographic information, provided by the City of Ashland, 
indicates that the city population has been decreasing over the past 20 
to 30 years but has stabilized recently at 8,979 residents based on 
January 1997 data. The area west of the lakefront property is mostly 
commercial with several hotels, the City marina and a power plant. 

Investigation, Interim Remedial Action Options, and Design Report 
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The area south and east of the lakefront property is densely residential. 
Homes and occupants in the neighborhood are generally older and 
occupancy tumover is relatively infrequent. Our Lady of the Lake, a 
preschool through grade 8 school exists less than three blocks to the 
south of the lakefront property. 

At this time, the Ashland Lakefront Property site is zoned CR, 
Conservancy District. One of the acceptable uses for this designation 
is as parkland. The area is readily accessed by the public and a 
majority of the site is mowed and maintained for public usage. An 
artesian well is located near Prentice A venue on the eastern boundary 
of the site. Another artesian well is located near the marina on the 
western boundary of the site. The artesian wells are available for the 
public to fill containers for drinking water. The water from the artesian 
wells originates from the deep (Copper Falls) confined aquifer located 
beneath the site. There are restriction signs posted at the seep area, the 
lake and former waste water treatment plant warning against entry or 
swimming. A fence prevents entrance to the former waste water 
treatment plant and seep areas. However, no physical barrier exists at 
the shoreline to prevent swimming or wading. 

Based on the discussion with the City Engineer in 1998 and the 
"Ashland Wisconsin Waterfront Development Plan" (Discovery Group 
Ltd., undated), the City has future plans to expand the RV park which 
is immediately adjacent to the Ashland Lakefront Property to the east. 
Kreher Beach exists east of the former WWTP and boat landing and 
north of the RV park. Life guards are posted at Kreher Beach for 
seasonal swimming. Currently, a miniature golf course facility exists 
at the southwest intersection of Prentice A venue and Marina Drive in 
Kreher Park. The City of Ashland marina immediately west of the 
Ashland Lakefront Property, the RV park, Kreher Beach and boat 
landing and the miniature golf course are heavily used during the 
summer months. Further recreational development of the Ashland 
Lakefront Property has been discussed by the City of Ashland 
including amenities such as parking, etc. which accompanies increased 
usage. The City has been opposed to commercial or residential 
development of the property. 

Chequamegon Bay is now an important recreational resource in the 
northern Wisconsin region. The bay receives significant usage from 
pleasure boaters, fishermen, swimmers, snowmobilers, and 
outdoorsmen. 

2.4 Site History 
The Ashland Lakefront Property was created in the late 1800' s and 
early 1900's by placement of various fill materials into Chequamegon 
Bay which extended the former shoreline approximately 400 feet to 
the north. From the late 1800's until 1936 the site was owned by 
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2.5 

various lumber companies, including Barber Mill, W. R. Sutherland 
Mill, Pope Lumber, and John Schroeder Lumber. Lumber processing 
operations on the site had ceased, fqr the most part, by 1930. A 
number of individuals interviewed recall creosote wood treatment 
operations historically occurring in the vicinity of the site. However, 
no physical evidence of wood treatment facilities (e.g., historical 
maps, evidence of pits or tanks), has been identified on the site to-date. 
Ashland County assumed ownership of the site in 1936, and the City 
of Ashland has since acquired the property. 

As described previously, a MOP was previously located on the current 
NSP property on the bluff to the south of the site. The MOP plant 
operations began sometime prior to 1886 and ended in approximately 
1947. NSP acquired the property from the Lake Superior District 
Power Company (LSDP) in 1982. Structures historically located on the 
MOP site included gas holders, aboveground and underground naphtha 
tanks, oil tanks, gasol storage tanks, and purifiers. Secondary 
by-product materials were typically generated from MOPs (i.e., coal 
tar, polynuclear aromatic hydrocarbons (PAHs), pitch, light oils, 
volatile organic compounds (VOCs), and coal gas purifier wastes). 
Records are incomplete pertaining to the volumes of gas manufactured 
as well as the disposition of the secondary by-product materials. 

Prior to being filled in sometime between 1901 and 1923, a ravine 
historically ran from the MOP property, through the bluff, to the site. 
The ravine was a natural erosional feature which historically 
discharged surf ace water from the upper bluff area to Chequamegon 
Bay. Based on historical maps of the vicinity, the ravine was located 
east of North 3rd A venue. The approximate location of the former 
ravine is depicted on Figure 3. 

A two-inch tar pipe has been identified on an historic (1951) set of site 
drawings running from the former MOP property toward the Ashland 
Lakefront Property. The two inch pipe aligns with an historic "Waste 
Tar Dump" depicted at the Ashland Lakefront Property on the same 
set of site drawings. Additionally, a former open sewer ran across the 
western side of the park from 1901 until some time after 1951. 

Previous Studies and Reports 
Contamination was identified on the Ashland Lakefront Property 
during a 1989 environmental assessment of the former WWTP. Since 
then, several investigations have been conducted to determine the 
extent of contamination in the vicinity of the site. Extensive 
contamination has been identified at the Ashland Lakefront Property, 
in the adjacent sediments, and up gradient in the ravine and in the 
vicinity of the former MOP. Contamination of the deep confined 
Copper Falls aquifer has also been identified beneath the former MOP. 
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The following reports prepared previously by SEH and Northern 
Environmental Technology (NET) summarize the investigative 
activities at and around the site, as well as evaluations of potential 
risks and remedial actions: 

■ Environmental Assessment Report - City of Ashland WWTP Site 
(NET, August 1989) 

■ Report of Test Pits at the Ashland WWTP (NET, September 1991) 

■ Remedial Investigation Interim Report - Ashland Lakefront 
Property (SEH, July 1994) 

■ Existing Conditions Report - Ashland Lakefront Property (SEH, 
February 1995) 

■ Sediment Investigation Report - Ashland Lakefront Property (SEH, 
July 1996) 

■ Comprehensive Environmental Investigation Report - Ashland 
Lakefront Property (SEH, May 1997) 

■ Supplemental Investigation Report - Ashland Lakefront Property 
(SEH, March 1998) 

■ Ecological Risk Assessment: Problem Formulation - Ashland 
Lakefront Property Contaminated Sediments (SEH, 1998) 

■ Baseline Human Health Risk Assessment - Ashland Lakefront 
Property (SEH, June 1998) 

■ Ecological Risk Assessment - Ashland Lakefront Property 
Contaminated Sediments (SEH, October 1998) 

■ Remedial Action Options Feasibility Study - Ashland Lakefront 
Property and Contaminated Sediments (SEH, December 1998) 

■ Seep Investigation Work Plan - Ashland NSP Manufactured Gas 
Plant Site (February 2001) 

The following reports were produced by Dames & Moore Inc. (D&M) 
for NSP to evaluate contamination in the vicinity of the site. (Note, 
D&M has recently been acquired by URS, and some recent documents 
were prepared under the URS name.) 

■ Final Report - Ashland Lakefront/NSP Project (D&M, March 
1995) 

■ Draft Site Investigation Report and Remedial Action Plan for NSP 
(D&M, June 1995) 

■ Supplemental Groundwater Investigation Final Report for NSP 
(D&M, August 1996) 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page 5 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

■ Copper Falls Aquifer Groundwater Investigation for NSP (D&M, 
February, 1997) 

■ Remedial Action Plan - Lower Copper Falls Formation Aquifer for 
NSP (D&M, April 1998) 

■ Ecological Risk Assessment - Ashland Lakefront Property (Final 
Draft DEM, March 1999) 

■ Remedial Action Options Feasibility Study - Final Report (D&M, 
March 1999) 

■ Supplemental Facility Site Investigation & Remedial Action 
Options Evaluation Report (D&M, March 1999) 

■ 1999 Supplemental Site Investigation (D&M, March 1999) 

■ Bid Documents: Coal Tar Recovery System (D&M, March 2000) 

■ Interim Response Coal Tar Recovery System - Volume I 
Construction Documentation Report (URS, February 2001) 

■ Interim Response Coal Tar Recovery System - Volume II 
Operation, Maintenance and Monitoring Plan (URS, February 
2001) 

■ Interim Response Coal Tar Recovery System - Progress Report 
(Report #001, URS, February 2001) 

In addition, the following report was prepared by Dr. Christopher 
Marwood on behalf of Technical Outreach Services for Communities 
(TOSC) comparing ecological risk assessment (ERA) results provided 
b¥ SEH and D&M. 

■ Review of Short Elliott Hendrickson Inc. and Dames & Moore 
Ecological Risk Assessments of Contaminated Offshore Sediments 
in Ashland, Wisconsin (TOSC, May 2001). 

2.6 Physical Characteristics 
2.6.1 Topography 

The Ashland area is located in the Lake Superior Lowland 
physiographic province characterized by flat to undulating topography 
underlain by red glacial clay. Uplands lie to the south of Ashland and 
are characterized by rolling hilly topography and underlain by sand 
and gravel soils. Elevations in the Ashland area range from 601 feet 
MSL datum to approximately 700 feet MSL. Regional slope is 
generally to the north. 
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The Ashland Lakefront Property is a relatively flat terrace located 
below a 30 foot high lake bluff. Elevations of the terrace range from 
601 MSL to approximately 610 MSL. The elevation of the upper bluff 
in the vicinity of the former ravine area is approximately 640 feet 
MSL. 

2.6.2 Surface Water 
The Ashland Lakefront Property is located on the shore of 
Chequamegon Bay. Regional surface water drainage flows to the north 
through Fish Creek and several small unnamed creeks and swales into 
Chequamegon Bay. Surface water at the site and in the upper bluff 
area flows either to the City of Ashland storm sewer system, or 
discharges directly to Chequamegon Bay. 

2.6.3 Geology 
Soils in the Ashland area generally consist of surficial deposits 
underlain by red clay and silt deposits of the Miller Creek Formation. 
Thickness of the Miller Creek soils in the Ashland area ranges from 
approximately 15 to 50 feet based on local well logs. Miller Creek 
soils are underlain by interbedded glacial clays, sands and gravels of 
the Copper Falls Formation. Thickness of the Copper Falls Formation 
is at least 130 feet based on local well logs. 

Precambrian aged sandstone of the Oronto Group is likely the 
uppermost bedrock unit in the Ashland area. Thickness of the 
sandstone unit has not been determined. The Oronto sandstones are 
most likely underlain by Precambrian basalt. 

Surficial soils at the site are underlain by a variety of fill materials, 
including wood waste (slabs and sawdust), solid waste (including 
concrete, bricks, bottles, glass, steel pieces, wire, and cinders), and 
earthen fill. Fill materials are underlain in places by a O to 5.5 foot 
thick layer of beach sand. Soils of the Miller Creek Formation are 
present below the fill and beach sand. The Miller Creek soils 
encountered at the Ashland Lakefront Property consist of clays and 
silts and range in thickness from 7 to 40 feet. Silty sand and gravel 
soils of the Copper Falls Formation are present beneath the Miller 
Creek soils. Thickness of the Copper Falls Formation at the site has 
not been determined. Bedrock has not been encountered to-date during 
investigation of the site. 

Geology of the upper bluff area in the vicinity of the former ravine 
consists of earthen fill materials in the former ravine, with clay soils of 
the Miller Creek Formation on the flanks of the former ravine. Miller 
Creek clay soils are present at the base of the former ravine, however, 
the thickness of these soils has been measured at as little as four feet at 
one soil boring location. It is unknown whether the Miller Creek 
Formation exists along the entire base of the former ravine. Sand and 
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gravel layers interbedded with silty clay lenses were encountered 
below the Miller Creek Formation. 

2.6.4 Hydrogeology 
A shallow saturated zone is typically found above the contact of the 
Miller Creek Formation and the overlying surficial soils. Thickness of 
this shallow saturated zone can locally be up to ten feet, but it is not 
commonly used as a water supply source. Three aquifers occur in the 
Lake Superior Basin in the vicinity of Ashland; the Pleistocene sand 
and gravel aquifer (referred to herein as the Copper Falls aquifer), the 
Precambrian sandstone aquifer, and the Precambrian basalt aquifer. 

The Copper Falls aquifer occurs at approximately 25 to 55 feet below 
ground surf ace in the Ashland area. Sandy till units within the aquifer 
yield low volumes of water (5 to 10 gpm), while sand and gravel 
lenses can yield up to 100 gpm. The Copper Falls aquifer is confined 
by the overlying cohesive Miller Creek soils. The Miller Creek 
Formation functions as an aquitard or confining unit hydraulically 
separating the shallow saturated zones and the Copper Falls aquifer. 
Wells screened in the Copper Falls aquifer frequently exhibit artesian 
conditions in the Ashland area, particularly close to the Chequamegon 
Bay shoreline. Static heads of more than 30 feet above the surface of 
Lake Superior have been reported at some locations along the Ashland 
shoreline. Thickness of the Copper Falls aquifer is over 100 feet based 
on deep piezometer boring information from site investigation. 

The Precambrian sandstone aquifer is utilized as a municipal water 
supply source in several nearby communities (e.g., Washburn, 
Bayfield). Moderate to low permeabilities exist within the sandstone 
aquifer. Sandstone wells in the Ashland area typically yield between 5 
and 50 gpm. 

The Precambrian basalt aquifer produces moderate to low yields of 
groundwater. Yields are typically controlled by fracture densities 
within the bedrock. The basalt aquifer is commonly used as a water 
supply source south of Ashland where the aquifer occurs closer to the 
surface. 

A shallow saturated zone is present within the soils and fill materials 
overlying the Miller Creek Formation at the Ashland Lakefront 
Property. The hydraulic conductivity of the shallow soils and fill 
materials ranges from approximately 0.1 to 5x10·5 cm/sec. The higher 
hydraulic conductivity values are typically found in locations with 
saturated wood waste fill such as the seep area. The horizontal 
hydraulic gradient is very flat (0.001 ft/ft to the north) due to the high 
hydraulic conductivities in the shallow soils at the Ashland Lakefront 
Property. Artesian conditions are present at the site in the Copper Falls 
aquifer. Head levels of approximately 17 feet above ground surface 
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have historically been measured in an artesian well located on the 
Ashland Lakefront Property, indicating a strong upward gradient at 
this location. 

Artesian conditions have not been identified in the Copper Falls 
aquifer in the vicinity of the former ravine area or the upper bluff area. 
An upward hydraulic gradient is present in the Copper Falls aquifer in 
the northern portion of the upper bluff area, and diminishes and 
eventually changes to a downward gradient to the south. The general 
direction of flow in the Copper Falls aquifer is to the north (toward 
Chequamegon Bay). 

Hydrogeology of the upper bluff includes low permeability conditions 
(3x10- to 4x10-8 cm/sec) in the Miller Creek clays comprising most of 
the shallow saturated soil in the area. Fill soils located in the former 
ravine exhibit hydraulic conductivities approximately 1,000 times 
higher than the surrounding Miller Creek soils. Horizontal hydraulic 
gradient in the fill soils of the former ravine is approximately 0.09 ft/ft. 
Direction of groundwater flow in this location is to the north (toward 
the mouth of the former ravine). 

Water historically flowed onto the ground surface at the base of the 
bluff in the proximity of the mouth of the former ravine in the form of 
a seep. The source of water flow had not been identified prior to the 
seep investigation. Early investigation of the seep area revealed a 
significant mound of the groundwater table at this location. Water 
appeared to move radially away from the seep in all directions. 

Figure 4, "Seep Cross Sections" presents a conceptual illustration of 
· the subsurface geological features in the seep area, including the upper 
bluff area and the area down gradient of the seep. 

3.0 Seep Investigation 
A seep investigation was conducted by SEH in January and February 
2001 for the purpose of identifying the source of the hydrogeologic 
phenomenon resulting in the groundwater mound and seep discharge. 
Two likely explanations for these conditions included: 

■ Historic pipes of other conduits leading from the vicinity of the 
former MGP site located up gradient to the seep may be 
transmitting water to the seep location; or, 

■ An upwelling of contaminated groundwater located in the Copper 
Falls formation (under artesian conditions) through the Miller 
Creek aquitard. 
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3.1 Pre-Investigation Activities 
Prior to performing excavation act1v1t1es in the seep area, SEH 
perfonned a historical review of the site area, and performed six soil 
borings at the site. These activities were performed to assess 
subsurface conditions at the site. The historical review was performed 
to identify the location of subsurface structures (e.g., pipes) that could 
potentially create or contribute to the water discharge occurring at the 
site. The historical review included observing historic plan sets and 
reports pertaining to the site area. The locations of the subsurface 
structures identified during the historical review are presented on 
Figure 5, "Historic Pipe Locations." 

A total of six soil borings were performed by SEH using power-hand 
auger equipment as part of the pre-investigation phase of the project. 
The borings were performed to provide more subsurface detail of the 
site area and the mouth of the former ravine. Two soil borings 
(Upgrad 1 and Upgrad 2) were perfonned to the south of the WCRR 
line just south and hydraulically up gradient of the site area. Both of 
these borings were advanced through the fill material to natural clay 
soils. Soil samples were collected continuously at each location using 
a Macrocore® sampler. The soil samples indicated the mouth of the 
fonner ravine was located to the east of an existing concrete catch 
basin. Apparent contamination was observed in the fill soils located 
just above the clay in boring Upgrad 1. A composite sample of fill 
soils from borings Upgrad 1 and Upgrad 2 was collected for waste 
characterization laboratory analysis. 

A total of four soil borings (Seep 1 through Seep 4) were perfonned 
within the limits of the seep area site. The four borings were 
performed just outside the limits of the ponded surficial discharge 
water. Soils encountered in borings Seep 1 through Seep 4 consisted of 
fill soils overlying wood waste. Apparent soils contamination was 
observed at all four locations. Refusal (wood timbers and large wood 
pieces) was encountered at each boring location. A composite soil 
sample from borings Seep 1 through Seep 4 was collected for waste 
characterization laboratory analysis. The location of the soil borings 
performed during the preliminary investigation is depicted on Figure 6, 
"Seep Investigation Locations". Soil boring logs and borehole 
abandonment fonns for borings perfonned during pre-investigation 
activities are presented in Appendix A, "Soil Boring Documentation." 

Waste characterization soil samples were analyzed by EnChem, Inc. 
(Wis. Lab. Cert. No. 405132750) for concentrations of total arsenic, 
cadmium, chromium, lead, selenium, cyanide (reactive and total), 
phenolics, and free liquids, and Toxicity Characteristic Leaching 
Procedure (TCLP) benzene and TCLP lead. The concentrations of 
these parameters indicated soil cuttings to be generated during 
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subsequent excavation activities would not be classified as 
characteristic hazardous waste. The analytical results from the pre
investigation phase are presented in Appendix B, "Analytical Results," 
and summarized on Table 1, "Soil Analytical Results." 

3.2 Site Investigation 
A total of three trenches were completed to investigate the seep and to 
attempt to eliminate the surficial discharge of contaminants. The 
location of the three trenches (Up Gradient Trench, Down Gradient 
(Seep) Trench, North Trench) is depicted on Figure 6. 

3.2.1 Site Preparation 
Prior to initiating the trenches, the SEH contractor (WRR 
Environmental Services, Co., Inc.) cleared and grubbed the work 
areas. Clearing included snow removal, brush removal, slope grading 
(south of the railroad tracks) fence removal, abandoned rail track 
removal, and temporary fence placement. Removal of rail ties below 
the abandoned track was not required in most locations because the 
ties were either rotted completely away, or were rotted into small 
pieces. 

3.2.2 Up Gradient Trench 
The contractor (WRR) excavated the proposed trench located just 
south of the WCRR line to the south of the seep area. The excavation 
approximately paralleled the tracks and was centered approximately 
15.5 feet south of the southern rail. The trench was approximately 2 
feet wide and was a total of 40 feet long beginning 10 feet east of the 
center of the concrete cover of the existing catch basin (reference 
point). The depth of the excavation was approximately 10 feet. The 
entire length of trench was excavated and backfilled in sections that 
were a maximum of 15 feet in length before the next section of trench 
was started. 

Soils in the trench excavation generally consisted of fill soils (silty 
clay and sand with some gravel) mixed with some brick and debris 
including wire bundles. Fill soils were underlain by reddish-brown 
silty clay and lean clay soils. The clay soils located near the riser pipe 
of the groundwater collection system that is described below, was 
stained grey to black with a strong oily odor. Hand held monitoring 
equipment (PID/FID) did not indicate the release of volatile organic 
compounds (VOCs). A gravel layer was noted at approximately five 
feet in depth. Cross section of the trench are included on Figure 7, "Up 
Gradient Trench Details." 

A total of three apparent pipes were noted near the bottom of the 
excavation. An approximate 24 inch diameter concrete pipe was 
located 37 feet east of the center of the concrete cover reference point. 
This pipe appeared to be intact and not compromised by the 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page 11 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

excavation activities. An approximate 12-inch diameter pipe (possibly 
made of wood) was located 34 feet east of the reference point. This 
pipe was broken during the excavation process. No visible seepage 
was noted from this pipe after being removed. A 12-inch diameter pipe 
of unidentified material (possibly clay) was located approximately. 32 
feet east of the reference point. Apparently contaminated water flowed 
into the excavation from this pipe after it was broken. 

A groundwater collection system was installed in the western part of 
the trench after completion of excavation in this area. The system 
consisted of a six inch diameter slotted PVC riser pope located 39 feet 
east of the reference point, and an 11 foot section of perforated flexible 
pipe extending to the west from the riser pipe. The collection system 
portion of the trench was backfilled with 0.75 inch gravel to 
approximately 1.5 feet below ground surface (bgs). The eastern 
portion of the trench was filled with earthen fill from the excavation. 
The trench was capped with near-surface soils scraped from the 
ground surface adjacent to the trench. The location, details, and cross
section view of the Up Gradient Trench can be found on Figures 6 
and 7. 

3.2.3 Down Gradient (Seep) Trench 
The contractor (WRR) excavated the proposed trench located 
approximately 22 feet north of the north rail and parallel to the WCRR 
line. The trench ran directly through the seep area. The trench was 
approximately 2 feet wide and was a total of 67 feet in length 
beginning at the SE comer of the seep fence (reference point). The 
depth of the excavation was approximately six to eight feet bgs. As 
with the up gradient trench, the entire length of trench was excavated 
and backfilled in sections that were a maximum of 15 feet in length 
before the next section of trench was started. 

Soils in the trench excavation generally consisted of fill soils (silty 
clay and sand with some gravel) underlain by wood waste (slabs and 
timbers). Red clay soils were found at the bottom of the entire length 
of the trench. However, the wood waste was not present at the far 
eastern and western ends of the excavation. Where wood waste was 
encountered, soils were grey to black stained with an oily odor and 
sheen. As the trench approached the seep, water began infiltrating the 
trench from the south trench wall. Cross sections of the trench are 
included on Figure 8, "Down Gradient (Seep) Trench Details." 

A total of two pipes were noted in the excavation. An approximate 24 
inch diameter concrete pipe was located 40 feet west of the reference 
point. This pipe appeared to be intact and was not visibly 
compromised by excavation activities. A 12 inch diameter clay tile 
pipe was found 3.5 feet below the surface approximately 45 feet west 
of the reference point. These pipes appear to be the same as the 
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concrete pipe and undetermined leaking pipe unearthed in the up 
gradient trench. Apparently contaminated water flowed freely from the 
clay pipe once it was unearthed and the end of the pipe was cleaned 
out. Subsequent measurement of the up gradient riser pipe revealed a 
drop in the water level in the up gradient collection system from a 
depth of 43 inches to 20 inches after the tile pipe in the seep trench 
was excavated. This appears to verify a hydraulic connection formed 
by the clay pipe between the up gradient and seep area trenches. In 
addition, the clay pipe was located in the seep and appears to have 
been the source of the surficial discharge of contaminated water that 
has been ongoing in the seep area. 

A water collection system was installed in the trench consisting of two 
six inch slotted PVC riser pipes, 0.75 inch gravel backfill, and a 20 
foot long six inch slotted PVC collection pipe extending west from the 
western-most (clay pipe) riser. The eastern portion of the trench (from 
the reference point to approximately 18 feet west of the reference 
point) was backfilled with excavated earthen fill that appeared 
uncontaminated. A PVC elbow was loosely placed over the broken 
end of the clay pipe on the south trench wall. The seep trench was 
capped with plastic overlain by sand fill. The location, details, and 
cross-section view of the Seep Trench can be found on Figures 6 
and 8. 

3.2.4 North Trench 
The contractor excavated a trench extending north of the 12-inch clay 
pipe observed in the seep trench and perpendicular to the seep trench. 
This trench extended from 8 feet north to 20 feet north of the western
most riser pipe along the projected alignment of the clay pipe. The 
purpose of the trench was to track the extent of the clay pipe to the 
north. However, no evidence of the clay pipe was found in the 
excavation. It appears that northern-most extent of the clay pipe was in 
the seep area. 

Soils encountered in the down gradient trench consisted of fill soils 
underlain by wood waste (heavy timbers and slabwood). Excavated 
materials were black stained, had an oily odor and a sheen. Hand held 
monitoring equipment (PID/FID) indicated a fluctuating increase in 
the release of volatile organic compounds (VOCs) above background 
concentration that occurred when the backhoe bucket removed 
apparently contaminated materials from the trench. 

The excavation was approximately five feet deep and four feet wide. 
The excavation was backfilled with gravel and site soils. A cross 
section of the trench is presented on Figure 9, "North Trench Details." 
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3.2.5 Ambient Air Monitoring 
One 6-liter Summa Canister sample was collected at each of the trench 
excavations for a total of three samples. Samples were collected when 
the trenches were fully open with standing water in the bottom. 
Sample collection was at approximately three feet above ground 
surface at the edge of the trench. The canisters were analyzed by Air 
Toxics Ltd. of Folsom, California for VOCs by EPA Method TO-14. If 
the individual chemical has a published exposure level, laboratory 
results indicate the VOCs are well below exposure standards (PEL or 
TL V). In general, ambient concentrations of VOCs increased from the 
up gradient trench to the down gradient trench, with the down gradient 
trench having the highest concentrations. The chemicals having the 
greatest concentrations at all three trenches were ethylbenzene and 
total xylenes. 

One composite ambient air sample was collected from the seep trench 
and the down gradient trench and analyzed for P AHs by EPA Method 
TO-13. The sample was collected using High Volume Polyurethane 
Foam (PUF) sampling for a total of 45 minutes with an 8 cfm pump. 
Sample results indicate very low concentrations of naphthalene, 
2-methylnaphthalene, and acenaphthalene well below published 
exposure standards. OSHA has also established occupational limits for 
coal tar pitch volatiles and naphthalene of 200 µg/m3 and 50,000 
µg/m3

, respectively. Ambient air concentrations of PAHs are well 
below the OSHA standards (PEL). 

Ambient air monitoring results are summarized on Table 2, "Ambient 
Air Analytical Results - VOCs" and Table 3, "Air Monitoring 
Results - P AHs." Laboratory reports are included in Appendix B. 

3.2.6 Nature and Extent of Contamination 
Soil and groundwater sample analysis has historically been utilized to 
define the degree and extent of subsurface contamination. In addition, 
observations of the presence or absence of non-aqueous phase liquids 
(NAPLs) have been made by SEH in several monitoring wells and 
piezometers. Detailed discussion of the analytical results for the site 
are presented in the previously listed reports. This section briefly 
discusses those results and also includes the results of TCLP sampling 
conducted at the site. 

3.2.6.1 Soils 
Soils at the MGP seep area of the Ashland Lakefront Property have 
been impacted by a variety of contaminants, including volatile organic 
compounds (VOCs), polynuclear aromatic hydrocarbons (PAHs), and 
metals. The VOCs detected are comprised primarily of benzene 
ethylbenzene, toluene, and total xylene (BTEX) compounds with 
ethylbenzene and total xylenes being in the highest concentrations. 
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P AH compounds detected include most of the compounds analyzed on 
the EPA SW 846 8260 scan; however, naphthalene is the predominant 
compound detected. Lead, cyanide, iron, and zinc were detected in 
some soil samples at elevated concentrations relative to background. 

SEH collected three samples from the seep area for TCLP analysis for 
benzene, arsenic and lead. No TCLP exceedances were identified. Two 
additional soil samples representing the material to be excavated from 
the seep area were analyzed for several additional parameters 
including: total lead, total arsenic, total cadmium, total chromium, 
total selenium, total cyanide, total recoverable phenolics, free liquids, 
and total benzene. In addition, a seep soil sample was analyzed for 
total reactive cyanide. Analytical results indicated the material in the 
seep area is characterized as non-hazardous. 

3.2.6.2 Groundwater 

Groundwater at the MGP seep area and in the Copper Falls aquifer 
have been impacted by a variety of contaminants. A variety of VOCs 
(predominantly BETX compounds), PAHs, and various metals have 
been detected in the seep samples and shallow groundwater samples 
collected from the seep area. PAH compounds detected include most 
of the compounds analyzed on the EPA SW 846 8310 scan; however, 
phenol, acenaphthene, pyrene, and naphthalene are the predominant 
compounds detected Numerous exceedances of ch. NR 140 
groundwater standards have been identified. 

It is apparent that the distribution and concentration of groundwater 
contaminants is influenced by the presence of NAPL in the subsurface. 

3.2.6.3 Non-Aqueous Phase Liquids 
Significant quantities of DNAPL were measured in monitoring well 
MW-7. Monitoring well MW-7 is located at the base of the bluff on 
the Ashland Lakefront Property. Well MW-7 is located directly down 
gradient of the seep area and is screened from 5 to 15 feet below 
ground surface in the saturated zone. Approximately 5 feet of DNAPL 
measured in well MW-7 was also found as a separate phase at the 
bottom of the well. The DNAPL sampled in this well consisted of a 
black, oily, low to medium viscosity (thin), highly odorous 
hydrocarbon material. The apparent low viscosity of the DNAPL and 
emulsified NAPL observed in the monitoring well MW-7 indicates the 
potential for significant mobility of NAPLs within the subsurface. 

4.0 Risk Assessment 
Baseline risk assessments were performed to evaluate the likelihood 
that adverse human health effects are occurring or may occur as a 
result of exposures to the contamination identified in the soils or 
groundwater at the MGP seep area. 
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Population 
City Worker 

4.1 Baseline Human Health Risk Assessment 
SEH completed a baseline Human Health Risk Assessment (HHRA) 
(SEH, 1998b) of the seep area for the WDNR to evaluate the potential 
existing and future adverse health effects caused by hazardous 
substance releases from the site. Current risks were evaluated in the 
absence of any actions to control or mitigate the releases. It assumed 
that the source of the seep will have been addressed for future 
scenarios and that the seep will no longer exist. The HHRA was 
limited to the filled lakefront property at the seep area and considers 
only the upper shallow groundwater table and site soils. The HHRA 
did not include evaluation of contamination located in the lower 
Copper Falls groundwater aquifer. 

4.1.1 Potentially Exposed Populations and Scenarios 
The populations identified as potentially at' risk to experiencing 
adverse health effects as a result of contamination encountered at the 
seep area include occupational city workers and recreational adults, 
children and adolescents. In addition, adolescent trespassers to posted 
restricted areas of the seep area have been identified as a potential 
adolescent subpopulation at risk. 

Potential current and future exposure pathways may be completed by 
the following routes. 

Current Scenario 
Seep water ingestion, inhalation, 
dermal absorption 
Subsoils ingestion, inhalation, dermal 
absorption in seep area 

Future Scenario 
Seep water ingestion, inhalation, dermal 
absorption 

Surface soils ingestion, inhalation, 
dermal absorption in seep area 

Recreational adult. child, adolescent 

Surface soils ingestion, inhalation, 
dermal absorption in seep area 
Seep water ingestion, inhalation, 
dermal absorption. 

Seep water ingestion, inhalation, dermal 
absorption 

Adolescent trespasser to seep area 
(in addition to the recreational risks) 

Surface soils inhalation in seep area 
Seep water ingestion, inhalation and 
dermal absorption 
Surface soils at the seep area ingestion, 
inhalation, dermal absorption 

Surface soils inhalation in seep area 
Seep water ingestion, inhalation and 
dermal absorption 
Surface soils at the seep area ingestion, 
inhalation, dermal absorption 

4.1.2 Exposure and Toxicity Assessment 
Chemical specific intakes were calculated utilizing equations obtained 
either from USEPA guidance documents or ASTM guidance. Input 
variables for these formulas were either site specific data or developed 
in consultation with the Wisconsin Department of Health and Family 
Services (DHFS). The sources of toxicity information utilized in the 
intake equations are primarily from IRIS or HEAST (USEPA 
documents). 
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Population 

City Worker 

Recreational adult 

Recreational child 

Recreational adolescent 

Trespassing adolescent 

4.1.3 Risk Characterization Summary - Populations 

current 
future 

current 
future 

current 
future 

current 
future 

current 
future 

4.1.4 

Cumulative risk defined in ch. NR 720 specifies that the excess cancer 
risk may not exceed 1 X 10-5 the non-carcinogenic hazard index may 
not exceed one. The following table presents a summary of predicted 
risk for the potential exposure pathways described above. The 
tabulation of risk for both reasonable maximum exposure (RMB) and 
mean ( central tendency exposure - CTE) concentrations in current as 
well as future scenarios is also presented. 

Carcinogenic Risk Non-carcinogenic Hazard Quotient 
RME CTE RME CTE 
8X 10·2 6x10·3 1.6 0.14 
2 X 10-5 3X 10·4 0.004 0.0008 

2x10·2 9X 10·4 0.42 0.036 
2X 10·3 1 X 10·9 0.0002 0.00003 

3 X 10·2 9Xl0"4 2.8 0.085 
4X 10·8 3x10·9 0.001 0.0001 

4X 10·2 lX 10·3 2.0 0.05 
8X 10·8 4X 10·9 0.001 0.00009 

6X 10·2 2X 10·3 3.6 0.37 
2X 104 lX 10·4 0.07 0.03 

Risk Characterization Summary 
RME risk associated with specific scenarios in excess of the 
Wisconsin Administrative Code standards at the seep area is as 
follows: 

-current carcinogenic risk to all exposed pof1lations through dermal contact and incidental 
ingestion of seep water (8 X 10-2 to 3 X 10- ). 
-current non-carcinogenic risk to all exposed populations except recreational adults through 
dermal contact to seep water (1.5 to 3.1). 
-current and future carcinogenic risk to trespassing adolescents through dermal contact with 
the surface soils (1 X 104 to 2 X 104

). 

4.1.5 Risk Uncertainty and Discussion 
The risk measures utilized in a IIlIRA are not fully probabilistic, but 
conditional estimates based on many assumptions about exposure and 
toxicity. Areas of uncertainty for the risk assessment generally include: 
environmental sampling and analyses, exposure point concentrations, 
toxicological information and exposure intake parameter selection. 
Because of the conservative nature of many of the risk assessment 
assumptions, calculated risk is generally thought to result in an 
overestimation of risk. However, site specific uncertainties may well 
underestimate the risk at this site. 
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Major uncertainties associated with the seep area HHRA are the lack 
of information regarding the immiscible tar-like organic contaminant 
fraction at the site. Laboratory samples may not be truly representative 
of the concentration of the tar-like material identified at the site. Also, 
a general lack of understanding of the concentration of this fraction as 
well as physical characteristics of the material adds to risk uncertainty. 
In addition, since coal tar is a mixture reported to contain over 300 
compounds which are rarely consistent in type and concentration, 
methods which use individual chemical properties, as is used on this 
assessment, to calculate the site risks may not be accurate in predicting 
risk from exposure to the mixture. 

5.0 Interim Remedial Action Options 
5.1 Interim Remedial Action Objectives 

Remedial action objectives are identified in order to guide the 
development of site specific remedial actions. The interim remedial 
action objectives are broadly stated to allow progressive narrowing of 
the remediation scope. Activities and technologies which satisfy the 
interim remedial action objectives will eliminate or reduce human 
health and environmental risks posed by exposure to the contaminants 
at the site. Considering the general goals of protecting public health 
and the environment, the following specific interim remedial action 
objectives have been developed. 

■ Minimize short-term potential risk, to human health and the 
environment from exposure to contaminants; 

■ Implement interim action that will accommodate future remedial 
actions; and 

■ Implement remedial action that will be compatible with future 
activities at contiguous properties and not directly nor indirectly 
cause deterioration of contiguous properties. 

5.2 Remediation Action Boundaries 
The interim remedial action will be directed at remediating the seep 
area in the park and offshore within the approximate limits delineated 
on Figure 3. The vertical limit of the remedial action will be limited to 
contamination identified in soils and groundwater which exist above 
the underlying Miller Creek aquitard. 

It has been assumed that the source of the seep will be addressed prior 
to implementation of the interim remedial action. 
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5.3 Remediation Quantities 
The seep area covers approximately 6,100 square feet. The depth of 
contamination ranges from approximately 1 to 15 feet. The impacted 
fill occupies a volume of approximately 3,200 cubic yards, including 
approximately 1,000 cubic yards of wood waste. Waste quantity 
calculations are provided in Appendix C, "Design Calculations." 

5.4 Identification and Screening of Potential Remedial 
Technologies 
General response actions that satisfy the remedial action objectives are 
identified and described. Table 4, "General Response Action -
Technology Screening" presents the list of technologies under each 
general response action and documents the preliminary screening. 

5.4.1 General Response Actions 
General response actions are broad categories of activities and 
technologies that may be applied alone or in combination in order to 
accomplish the remedial action objectives. The general response 
actions may be applicable to one or more media at the site. Some 
general response actions are required only in combination with other 
general response actions. Therefore, not all remediation alternatives 
will include all of the identified general response actions. Specific 
activities and technologies within each general response action 
category are identified for evaluation and assembly into potential 
remedial actions. The general response actions for the Ashland 
Lakefront Property are: 

■ Institutional Controls 

■ Access Restrictions 

■ Engineering Controls 

■ In Situ Treatment 

■ Excavation 

■ Physical Separation. 

■ Solids Dewatering 

■ Transportation 

■ Ex Situ Solids Treatment 

■ Ex Situ Process Incorporation/Co-treatment 

■ Disposal 

■ Water Treatment 

■ Water Disposal 

■ Off-gas Treatment 
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5.4.1.2 Institutional Controls 
Institutional controls include deed restrictions and ordinances to 
prevent site disturbance, restrict site usage, and discourage trespassing. 

5.4.1.3 Access Restrictions 

Access restrictions include physical restrictions to limit access to the 
site by unauthorized personnel, and may include posted warnings, 
security fences, security personnel, and video surveillance. 

5.4.1.4 Engineering Controls 
Engineering controls include technologies to prevent contact with, 
leaching, or migration of contaminants. Control options include 
physical horizontal and vertical barriers, as well as hydraulic control 
systems to maintain a stable hydraulic head or inward gradient within 
the contaminated area. 

5.4.1.5 In Situ Treatment 
In situ treatment allows the contaminants to be treated in place to 
minimize site disturbances and logistical efforts associated with 
removal. A variety of in situ treatment technologies are available for 
contaminant destruction, extraction, or mobility reduction. 
Technologies include volatilization, thermally enhanced volatilization 
or mobilization, flushing, bioremediation, or stabilization. 

5.4.1.6 Excavation 

Excavation removes the contaminated materials from their current 
location for treatment or transport to disposal. Excavation is typically 
conducted by backhoes or other large machinery. 

5.4.1.7 Physical Separation 
Physical separation processes may be utilized to separate the various 
fractions of the excavated or dredged materials including wood waste, 
fines, and coarse sands. 

5.4.1.8 Solids Dewatering 
Most treatment technologies are limited in their ability to handle water 
in soils. For these technologies, it would be necessary to remove 
excess water from soils prior to treatment. Optimum moisture contents 
will vary depending on which treatment technologies or transport and 
disposal methods will be utilized. 

5.4.1.9 Transportation 
Transportation of excavated materials offsite to treatment or disposal 
areas may include a variety of methods including railcars, trucks, and 
barges. 
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5.4.1.10 Ex Situ Solids Treatment 

A variety of ex situ treatment technologies are available for 
contaminant destruction, extraction, or mobility reduction including 
thermal oxidation, stabilization, bioreactors, and soil washing._ Several 
other technologies are still in development and testing and have not 
been discussed here. 

5.4.1.11 Ex Situ Process Inc01:poration/Co-treatment 

Wastes may be incorporated into existing processes for beneficial use 
and co-treatment. Processes include co-burning for fuel in utility 
boilers, asphalt blending, fuel blending, and brick manufacture. 

5.4.1.12 Disposal 

Excavated materials may be transported off site to engineered landfills. 
Materials may require pretreatment prior to disposal. 

5.4.1.13 WaterTreatment 

Soils dewatering and/or treatment, and groundwater pumping 
hydraulic controls generate contaminated water that will require 
treatment. Selected treatment technologies would be required to meet 
applicable discharge requirements and be approved as best available 
technology. 

5.4.1.14 Water Disposal 

Treated water may potentially be discharged to the municipal sewer or 
to Chequamegon Bay via the storm sewer. Untreated water may be 
hauled offsite. 

5.4.1.15 Off-Gas Treatment 
Off-gases captured during removal and or treatment operations may 
require treatment prior to discharge to the atmosphere. Contaminants 
removed may include both organics and inorganic constituents. Off
gas treatment technologies that may be applied include carbon 
adsorption, thermal or catalytic oxidation, air scrubbing, condensation, 
and/or biofiltration. 

5.4.2 Preliminary Screening 
While several of the technologies identified under each general 
response action may be applicable to the site remediation, only a 
limited number can be evaluated as part of a combined remedial 
action. Therefore the technologies in each general response action 
were screened in Table 4 to select those technologies to be retained for 
further evaluation. 
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5.5 Evaluation oflnterim Remedial Action Options 
This section presents three remedial action options potentially feasible 
to meet the interim remedial action objectives. The options presented 
include various orders of complexity, site disturbance, and economic 
impact. 

■ Option Al - Access Restriction 

■ Option Bl-Thick Cap 

■ Option Cl - Excavation with Offsite Disposal 

This section presents a summary of various assumptions necessary to 
create the options and then provides a description of each option. 
Table 5, "Comparison of Remedial Action Options" assesses the three 
options according to the following criteria. 

5.5.1 Evaluation Criteria 
Remedial action options are evaluated according to the technical and 
economic feasibility criteria outlined ins. NR 722.07(4). 

The technical feasibility of an option is evaluated according to the 
following criteria: 

■ Short-term effectiveness 

■ Long-term effectiveness 

■ Implementability 

The economic feasibility of an option is evaluated according to the 
following criteria: 

■ Costs 

Each of the criteria are further described below. 

5.5.1.2 Short-Term Effectiveness 

Short-term effectiveness includes an assessment of potential short
term human health and ecological impacts, during implementation of 
the remedy. Keeping in mind the assumption that the source of the 
seep has been eliminated, the scenario posing significant excess risk is 
dermal contact with surf ace soils. 

Short-term human health impacts include risks to the community, as 
well as to workers involved in the remediation during the 
implementation of the remedy. 
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Short-term ecological impacts may include risks to the local 
environment during implementation of the remedy, as well as potential 
risks to other environments during the offsite transport, treatment, or 
disposal of wastes. 

5.5.1.3 Long-Term Effectiveness 

Long-term effectiveness includes the degree to which the toxicity, 
mobility and volume of the contamination is reduced as well as an 
assessment of long-term human health and ecological impacts, after 
the remedy is complete. 

Long-term human health impacts are those associated with the residual 
contamination after the remedy is complete, as well as risks associated 
with the final disposition of relocated wastes. Long-term ecological 
risks include those risks associated with residual contamination, as 
well as final disposition of any relocated wastes after the remedy is 
considered complete. 

5 .5 .1.4 Implementability 

Implementability takes into account several factors including: 

■ Constructability 

■ Availability of services and materials 

■ Reliability of Technology 

■ Monitoring Considerations 

■ Ease of undertaking additional remedial action 

■ Compliance with ARARs 

■ Administrative Requirements 

■ Community Acceptance 

■ Presence of Threatened or Endangered Species 

5.5.1.5 Costs 

Cost analysis of an option includes the following: 

■ Initial capital costs 

■ Annual operations, maintenance, and monitoring (OMM) costs 

The costs analysis does not consider other less tangible factors which 
might be associated with either leaving the contamination unabated or 
with the remedial action disturbances. These factors may include 
impacts to tourism, future development, real estate valuation, indirect 
health care, or natural resource degradation. • 
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Appendix D, "Cost Projections" provides further details on the cost 
estimates. 

5.5.2 Option Al - Access Restrictions 

5.5.2.1 

5.5.2.2 

Option Al would be directed at reducing future exposure to currently 
accessible contaminated media. A larger fence would be installed 
around the seep area to prevent direct human access (except 
trespassers). 

Posted warnings and legal restrictions would be required to encourage 
use of safety equipment for any potential subsurface disturbance. Deed 
restrictions would be implemented to prevent the installation of future 
subsurface utilities or foundations. 

Short-Term Effectiveness - Option Al 
Short-term human risks of physical injury and direct contact with 
contaminated surface soils would be increased to workers involved in 
implementation of this option and trespassers during construction. 
Minimal ground disturbance during construction of this option would 
result in very little risk to the community. Short-term ecological 
impacts could result from animals coming into direct contact with 
surface soils in the area during the construction period. 

Long-Term Effectiveness-Option Al 

Option Al would have no affect on the reduction of toxicity, mobility, 

or volume of the contamination. Long-term human health impacts 

would remain the same as long as the access restrictions and 

institutional controls were maintained. Long-term ecological risks 

would also remain the same to animals encountering the surface soils 

or burrowing within the fenced area. 

5.5.2.3 Implementability - Option Al 

There are no significant concerns regarding constructability, 
availability, reliability, monitoring, or ease of undertaking additional 
remedial action. There are no known endangered or threatened species 
present. 

5.5.2.4 Costs - Option Al 

The preliminary projection of total initial capital costs for this option is 
approximately $21,000. The projection includes costs for design data 
collection, and remedial action implementation. A detailed breakdown 
of the cost projection calculation is provided in Appendix D. 
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Annual operations, maintenance, and monitoring (OMM) costs are 
projected to be approximately $1,000 per year. OMM costs include 
sampling the surface material annually and general site maintenance. 

5.5.3 Option Bl - Thick Cap 
Option B 1 would be directed at reducing current and future exposures, 
minimizing the potential for future migration, and minimizing the 
potential for disturbance from anthropogenic or natural events. 

The fence would be removed and the seep area would be cleared and 
grubbed. The entire seep area would be covered with six inches of 
clean sand followed by an impermeable synthetic geomembrane 
barrier. The barrier would extend approximately 20 feet beyond the 
seep area and boots would be installed around groundwater monitoring 
wells and utility pole. The geomembrane would serve to reduce 
infiltration of storm water runoff, and limit the future exposure to the 
subsurface contaminants. 

The geomembrane would be covered with 18 inches of clean fill, 
revegetated, and landscaped for future recreational use. 

The filled in area could be potentially be used as a community park. 
Institutional controls would limit the potential for subsurface 
disturbances which might disrupt the geomembrane layer. Long-term 
monitoring would be utilized to detect any potential breaches in the 
containment system. 

5.5.3.1 Short-Tenn Effectiveness -Option Bl 

With the exception of trespassers during construction, short-term 
human health risks from exposure to contaminants would be reduced 
by preventing access to the contamination. Short-term human risks of 
physical injury would be increased associated with the construction 
activities. The construction activities would not cause significant 
ground disturbance or increase exposures of the community or workers 
to the contamination. Short-term impacts could result from animals 
coming into direct contact with soils during the disruption period. 

5.5.3.2 Long-Tenn Effectiveness 

Option B 1 would have little affect on the reduction of the toxicity, 
mobility, or volume of the contamination. Long-term human health 
impacts would be reduced significantly because the exposure routes 
would no longer exist as long as the cap and institutional controls were 
maintained. Long-term ecological risks would also be reduced 
significantly to animals due to elimination of the exposure route. 
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5.5.3.3 Implementability- Option Bl 

There are no significant concerns regarding constructability, 
availability, reliability, ease of undertaking further remedial action, or 
monitoring. There are no known endangered or threatened species 
present. 

5.5.3.4 Costs -Option Bl 
The preliminary projection of total initial capital costs for this option is 
approximately $125,000. The projection includes costs for design data 
collection, and remedial action implementation. A detailed breakdown 
of the cost projection calculation is provided in Appendix D. 

Annual operations, maintenance, and monitoring (OMM) costs are 
projected to be approximately $1,000 per year. OMM costs include 
general site maintenance. 

5.5.4 Option Cl - Excavation with Offsite Disposal 
Option Cl would be directed at removing and disposing of the 
contaminated materials offsite at a licensed landfill. The contaminated 
soils would be removed, stabilized with lime, and transported via 
railcar to a landfill for disposal. 

Soils and wood materials in the seep area would be excavated to 
approximately four feet deep. Excavation would be done under in 
conjunction with an automatic continuous perimeter ambient air 
monitoring system to minimize the potential for airborne emissions to 
the surrounding community. Soils and wood materials would be 
stabilized, loaded onto trucks, and transported to an offsite landfill. 

Waters from the dewatering process would be treated with equipment 
in a temporary trailer. NAPLs would be separated out via a coalescing 
separator and skimming device. The water would be pumped through a 
filter bag, an air stripper and granular activated carbon before being 
discharged to the sanitary sewer. Off-gas would be treated prior to 
discharge to the atmosphere. 

The excavated area would be lined with an impermeable geosynthetic 
liner and backfilled with clean fill. Institutional controls would limit 
the potential for subsurface disturbances which might penetrate the 
underlying Miller Creek aquitard. 

5.5.4.1 Short-Term Effectiveness - Option Cl 

Short-term human health risks would be increased during 
implementation of the remedy due to physical hazards and increased 
potential for exposure to the contaminants. A larger area of the 
community would be exposed to risks due to the transportation of the 
contaminated materials offsite. However, onsite excavation activities 
would be monitored through automatic continuous ambient air 
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monitors to limit increased community exposure during construction. 
Engineering controls and safety measures would be utilized to limit the 
potential for increased exposures for both workers and the community. 
Short-term ecological impacts could result from animals entering the 
area during the construction period. 

5.5.4.2 Long-Term Effectiveness - Option Cl 
This option would reduce the toxicity, mobility, and volume of the 
contamination as well as eliminating the route of exposure. After 
completion of the remedy, human health and environmental risks 
would be reduced in the shallow seep area, but not in the underlying or 
adjacent areas. 

5.5.4.3 Implementability-Option Cl 

This option would be acceptable to the WDNR because after 
completion of the remedy it will be protective human health and the 
environment. The community may object to this option because of 
numerous site disruptions associated with increased traffic, noise, and 
activity. 

There may be difficulties associated with other communities not 
accepting the large volume of waste to be disposed into their nearby 
landfills. 

There are no significant concerns regarding constructability, 
availability, ease of undertaking further remedial action, or 
monitoring. There are no known endangered or threatened species 
present. 

5.5.4.4 Costs - Option Cl 
The preliminary projection of total initial capital costs for this option is 
approximately $465,000. The projection includes costs for design data 
collection, and remedial action implementation. A detailed breakdown 
of the cost projection calculation is provided in Appendix D. 

Annual operations, maintenance, and monitoring (OMM) costs are 
projected to be approximately $1,000 per year. OMM costs include 
general site maintenance. 

5.6 Comparison of Remedial Action Options 
Table 5 summarizes the evaluation of each option and utilizes a 
numerical scoring system for each evaluation criteria. The scoring 
system provides a balanced system to give equal weight to the 
technical and economic criteria. Rating for each criteria category was 
based upon the previous discussion for each option. 

Scoring was based upon each options' relative rating when compared 
to the other options. A score of 1 to 10 was possible for each criteria. 
Low scoring indicates the best options in the criteria category. 
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5.6.1 Short-Term Effectiveness 
Option Al was rated poor because short-term risks to trespassers or 
non-human species which might be directly exposed to the 
contaminants during construction would not be reduced. Option Cl 
was rated very poor because the potential for risk exposures would be 
reduced in a relatively short time frame, but the disturbances of the 
contaminants could result in higher short-term risks to the community, 
workers, and area wildlife from exposure. 

Option B 1 was rated good because the potential for exposure to the 
contaminants would be reduced in a short time frame with the 
placement of the thick cap and membrane. 

5.6.2 Long-Term Effectiveness 

5.6.3 

Option Al was rated very poor because the option would not reduce 
long-term risks to trespassers, or non-human species. In addition, the 
contaminant toxicity or volume would not be reduced. 

Option B 1 was rated good because the potential for exposure to the 
contaminants would be reduced for both humans and non-humans, and 
the relatively thick cap would not easily be breached. However, the 
contaminant mass would not be reduced and potential long-term cap 
disruption could result in exposures. 

Option Cl was rated good because the potential for exposure to the 
contaminants would be reduced for both humans and non-humans. 
However, the contamination would remain in the adjacent soils and 
underlying groundwater. 

Implementability 
Option Al was rated medium because it is not protective of human 
health or the environment, and would not be accepted by the 
community of state. Option B 1 was rated good because it is technically 
implementable and reduces short-term and long-term risks. Option Cl 
was rated poor because the Ashland community may object to the 
disturbance, and the receiving community might object to the large 
volume waste disposal. 

5.6.4 Costs 
Scores for cost were selected based upon the options cost relative to 
the other options. Option Al presented the lowest cost option. 
Options Bl presents the next lowest cost options. Option Cl was the 
highest cost option. 

5. 7 Recommendation 
Overall, Option Bl received the best total score. SEH recommends 
that the WDNR consider Option B 1 for implementation at this site. 
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6.0 Remedial Design 
The remedial action selected to address the seep area will include a 
barrier system. Components of the remedial design include: up 
gradient source removal; fence removal; site grading; grading layer; 
geomembrane barrier; cap layer; and vegetation. The remedial action 
will help reduce current and future exposures, minimize potential for 
future migration, and minimize disturbances from anthropogenic or 
natural events. 

6.1 Up Gradient Source Control 
It is assumed that the WDNR will address the source of the seep by the 
time the remedial action is implemented. However, if needed, an up 
gradient pump and treat system will be installed and operated to 
reduce the source of the seep area contamination. The pumping system 
would be applied to an existing trench located approximately 60 feet 
south of the seep area. Liquids removed from the trench would be 
pumped through a water treatment system including an oiVwater 
separator, bag filter, air stripper, and granular activated carbon before 
being discharged to the sanitary sewer. 

NAPLs removed during the oil/water separation process would be 
disposed of at a licensed oil reclamation facility. Treatment system 
effluent would be treated to meet the requirements of the City of 
Ashland sanitary system. The treatment system would be equipped 
with flow meters and sample ports to measure flow rates and monitor 
influent and effluent concentrations. 

6.2 Fence Removal 
Prior to construction activities, the existing chain-link security fence 
will be removed to access the seep area. Approximately 250 feet of 
fence will be dismantled and removed from the site. Temporary 
construction barricades and/or fencing will be installed during the 
remedial construction activities until the cap has been constructed and 
graded in accordance with the construction specifications. 

6.3 Site Clearing/Initial Grading 
The remedial action will cover an area of approximately 1,350 square 
yards (0.3 acre) as shown on Figure 10, "Remedial Cap - Plan View." 
Existing trees and brush will be cleared and stripped from the area of 
construction. Materials removed during clearing activities will be 
hauled offsite. 

Once the construction area has been cleared, the grading layer will be 
placed and graded to a uniform slope. Slopes will be maintained to 
match existing drainage patterns and adjacent grades while preventing 
erosion of the proposed cap material. 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page29 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
II m 

The grading layer will consist of six inches of imported, clean sand as 
shown on Figure 11, "Remedial Cap Cross Sections." Approximately 
200 cubic yards of sand will be placed and compacted directly over the 
existing ground surface. The grading layer will provide some level of 
protection from human contact until the geomembrane and cap layers 
are constructed. Also, this layer provides a level surface to place the 
geomembrane barrier. 

6.4 Geomembrane Barrier 
A flexible geomembrane will be installed above the grading layer as 
shown on Figure 11. The geomembrane will be constructed of 40-mil 
thick high-density polyethylene (HDPE) or polyvinyl chloride (PVC) 
and will be extend approximately 20 feet beyond the seep area of 
concern identified during the investigation. The geomembrane will 
cover approximately 1,350 square yards and will provide an 
impermeable barrier to limit any upward transport of contamination to 
the ground surf ace. 

The geomembrane will be constructed to meet applicable American 
Society of Testing and Materials (ASTM) standards. Geomembrane 
seam welding and testing will be conducted in accordance with 
industry accepted manufacturing tolerances and ch. NR 504. 

6.5 Cap Layer 
After the geomembrane has been placed and tested, a soil cap layer 
consisting of 18 inches of imported clean fill will be placed over the 
entire area as shown on Figure 11. Approximately 700 cubic yards of 
fill will be placed, compacted, and graded over the geomembrane. The 
cap layer will be graded to provide positive drainage off the cap. 
Slopes will be maintained at no greater than 3:1 (H:V). 

6.6 Vegetation 
The entire remedial action area will be revegetated. The vegetation 
layer will consist of four inches of imported topsoil, seed, and fertilizer 
as shown on Figure 11. Type B fertilizer as defined in Section 
629.2.1.3 Wisconsin Department of Transportation (WDOT) Standard 
Specifications for Highway and Structure Construction will be applied 
to the remedial action area at a rate of 3.5 kg/100m2 of surface area. 
Seed mixtures will meet the requirements for Seed Mixture No. 10 as 
defined in the Section 630, WDOT Standard Specifications for 
Highway and Structure Construction. This seed mixture consists of: 

■ 40% Kentucky Bluegrass 

■ 25% Red Fescue 

■ 5%RedTop 

■ 20% Perennial Rye Grass 

■ 10% White Clover 
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The vegetation layer will provide a surface that will blend into the 
surrounding natural landscape and prevent erosion and deterioration of 
the protective cap. 

7.0 Construction Health and Safety Monitoring 
7.1 Air Monitoring 

SEH will provide a full-time Site Safety Officer (SSO) at the site 
during all construction activities. Based on ambient air data collected 
during the seep investigation, relatively low levels of VOCs and P AHs 
may be encountered during invasive soil procedures. The SSO will be 
responsible for the performance of air monitoring activities and 
enforcement of the SHSP. The SHSP will specify emergency 
procedures, personal protective equipment required, and health and 
safety monitoring. Continuous ambient air monitoring will be 
performed in the field during periods of soil disturbance such as during 
grubbing operations. 

8.0 Permits, Licenses, and Application 

8.1 

8.2 

A brief summary of the applicable or relevant and appropriate 
requirements (ARARs) that may apply to Option Bl activities at the 
site is included in this section. The summary includes chemical
specific, location-specific-, and action-specific requirements. 
Applicable regulations are included in Table 6, "Review of ARARs 
and Information To Be Considered." 

Chemical-Specific Requirements 
Chemical-specific ARARs are requirements that regulate the release or 
presence of specific chemical constituents in the environment. These 
requirements generally establish risk-based concentration levels or 
discharge limits for specific chemicals. The concentration levels 
generally are determined based on human health risks. 

In Wisconsin, target cleanup levels for specific chemicals in soil are 
established in ch. NR 720 Wisconsin Administrative Code. For 
instance, generic residual cleanup levels (RCLs) for specific chemicals 
are listed in ch. NR 720. If the RCL for specific chemicals are not 
relevant or appropriate to the site or published values are not available 
for specific chemicals, RCLs may need to be calculated for 
contaminants in an effort to protect public health, safety and welfare, 
and the environment. Chemical-specific ARARs (both State and 
Federal) that may apply during potential remediation of the soil at the 
site are included in Table 6. 

Location-Specific Requirements 
Location-specific ARARs are requirements that relate to the 
geographic location or features of the site. These requirements may 
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affect the remedial action choices or may impose constraints on 
specific remedial alternatives. 

The site may be considered a filled lakebed and be subject to laws 
pertaining to waters of the State of Wisconsin and regulations 
pertaining to the Coastal Zone Management Act. The GLI may also 
have significant criteria potentially regulating remedial actions at the 
site. 

The site is located in the immediate vicinity of a residential 
neighborhood. Local ordinances may dictate maximum working noise 
levels, hours of operation, and traffic patterns. Local building or 
grading permits may be required for excavation work. Certain 
hazardous waste handling activities may be prohibited. 

A railroad is located adjacent to the site. If construction activities are 
determined to be necessary within railroad right-of-way these activities 
may also be subject to specific requirements of the railroad. Specific 
ARARs that may apply to the site due to its location are included in 
Table 6. 

8.3 Action-Specific Requirements 
Specific remedial activities selected to accomplish site cleanup are 
regulated or controlled by action-specific ARARs. Action-specific 
requirements regulate how a selected alternative must be 
accomplished. Example action-specific ARARs are discussed as they 
may pertain to Option Bl activities 

The Federal Occupation Safety and Health Act (OSHA) includes 
several regulations regarding remediation, excavation, and 
construction activities. Several State of Wisconsin Administrative 
Code regulations may apply to B 1 actions implemented at this site, 
particularly those enforced by the WDNR and the Department of 
Commerce (DCOM). These regulations include, but are not limited to, 
the ch. NR 400 series on air quality, the ch. NR 500 series for solid 
waste handling, the ch. NR 700 series on environmental remediation, 
and DCOM building safety requirements. 

9.0 Permits, Licenses, and Application 
Option B 1 will not require obtaining any federal or state permits, 
licenses or variances. The City of Ashland will be notified of the 
proposed activities. The contractor performing the interim action will 
be required to complete the project in accordance with all federal, state 
and local regulations and ordinances. A summary of regulations that 
may apply to Option Bl activities is found on Table 6. 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

WIDNR9401.07 
Page 32 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:I 

10.0 Standard of Care 
The conclusions and recommendations contained in this report were 
arrived at in accordance with generally accepted professional 
engineering practice at this time and location. Other than this, no 
warranty is implied or intended. 

GGC/ls/MJB/JEG/GPW 
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Table 1 
Soll Analytical Results 

Borlna No./Deoth lftVDate 

Analytical Parameters 
UP Gradient Bortnas 

Toon <.,-yanlde (mgJko) 
Total Reactive Cyanide (mgfko) 
Total Phenollcs (mwko) 
PVOCs (pg/k") 

Benzene 
TCLP (mg/I) 

Benzene 
Lead 

RCRA Total Metals (mg/kg) 
Mercury 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Selenium 
Silver 

Free Liquids (Paint FIiter) 

-- = Not analyzed for 
Comoiledbv: JEG Checked bv: DAR 
,P:\proj\wldnr\9401\misc\11·sollanalres.xls 
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0-8 

<0.113 
--

<0.56 

<25 

<0.005 
<0.2 

--
0.51 

--
0.18 
4.1 
20 

0.076 

--
0.0% 

Seen Borlnas 
N 

1/19/01 
1.3 

<2.5 
8.3 

280 

0.012 
<0.2 

--
1.1 
--

0.24 
3.7 
25 

0.32 

--
0.0% 
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Table2 
Ambient Air Analytical Results - VOCs 

OSHA PEL Sample Location/Sample NoJSampllng Date/units 

l!xposure Up Gradient 
Analytical Parameters Standard 001 

(pg/ma) 
2120/01 

ppbv ua/m3 

vocs1 

Acetone 2,400,000 4.8 12 
Benzene 3,250 2.5 8.2 
2-Butanone (Methyl Ethyl Ketone) 590,000 0.7 2.1 
Chloromethane 105,000 0.67 1.4 
Ethylbenzene 435,000 5 22 
4-Ethyltoluene NIE 7.7 38 
Toluene 375,000 0.97 3.7 
1 ,2 ,4-Trimethylbenzene 125,000 5.5 28 
1,3,5-trimethylbenzene 125,000 2.1 10 
Total Xylenes 435 000 5.4 23.8 

-- = Not analyzed for 
1 = voe list Is not complete; voes not listed are below laboratory detection limit 
NIE = Not established 
Compiled by: GGC Checked by: MJB 
P:lproj\widnr\9401\mlsc\12•ambient afr-VOCs.xls 
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$eep Down Gradient 
002 003 

2/21/(>1 2/22/01 
oobv ua/m3 ppbv ua/m3 

<3.0 <7.2 4.7 11 
12 41 14 45 

<3.0 <8.9 <3.1 <9.3 
<0.74 <1.6 <0.78 <1.6 

18 78 28 130 
13 67 21 100 
1.8 6.9 11 42 
7.1 36 8.1 40 
2.9 14 3.4 17 
19.3 85 39 168 
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Table3 
Air Monitoring Results- PAHs 

OSHA PEL SamDle Locatlon/SamDle NoJSamDllna Date/units 

Exposure Seep-Down Gradient 
Analytical Parameters Standard 001 

(µg/m3) 
2/21/2001 & 2/22/01 

oobv 

'PAHs1 

Naphthalene 50,000 7.37 
2-Methylnaphthalene N/E 1.66 
AcenaDhth&A& NIE 0.18 

1 = PAH list is not complete; PAHs not listed are below laboratory detection limit 
NIE = Not established 
Compiledbv: GGC Checked by: MJB 
P:\proj\widnr\9401\misc\13-alr mon-PAHs.xls 

Investigation, Interim Remedial Action Options, and Design Report 
Wisconsin Department of Natural Resources 

,,n1m3 

39.25 
9.81 
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I Table 4: General Response Actions - Technology Screening 

G81)tral Re1portse Adlon Technology Implementability Relatlve Cost Status 

I Institutional Controls Deed Restrictions No signfficant issues Low Retained 
Legal Restrictions No signfficant issues Low Not Retained 
Trespassing Prosecution May be difficult to enforce Medium Not Retained 

Access Restrictions Posted Warnings No signfficant issues Low Retained 

I Fence No signfficant issues Low Retained 
Fence • Barbed Safety issue in Public Area Low Possible later addition 
Fence - Electrffied Safety issue in Public Area Medium Not retained 
Security Guard No signfficant issues Medium Possible later addition 
Video Surveillance No signfficant issues Medium Possible later addition 

I Engineering Controls Sheet Pile Possible vibration/penetration Issues Medium Not ·Retained 
-Lanclslde Slurry Wall Insufficient area for Installation Medium Not Retained 

Grout Wall No signfficant issues Medium Not Retained 
Geomembrane No signfficant issues Medium Retained 

I 
Soil Cover May not be sufficient alone Low Retained 
Hydraulic Cutoff Trench No signfficant Issues Medium Retained 
Internal Gradient Pumping No signfficant issues Medium Not Retained 

In situ Treatmsnt Soil Vapor Extraction Would primarily address voes Low Not Retained 

I 
Air Sparging / Blosparglng Would primarily address voes Low Not Retained 
Steam Stripping No signfficant issues Medium Not Retained 
Radio Frequency Heating No signtticant issues Medium Not Retained 
Hot Water Flushing No signtticant issues Medium Not Retained 
Surfactant Flushing No signfficant issues Medium Not Retained 

I 
Alcohol Flushing No signfficant issues Medium Not Retained 
Oxidation (Fenton's Reagent) Free NAPL must be removed first Medium Not Retained 
In situ Soil Mixing Inefficient due to wood slabs Medium Not Retained 
In situ Solidfficallon Inefficient due to wood slabs Medium Not Retained 
Enhanced Microbial Bloremediation Require pretreatment of long chain PAHs Low Not Retained 

I 
White Rot Fungi Remediation Require pretreatment of long chain PAHs Low Not Retained 
Phytoremediation Good polishing technology Low Not Retained 

Excavation - Landslde Single Season - Major Excavation Large volume would make logistics difficult Medium Retained 

Physical Separation Trommel Tar may be an issue Medium Not Retained 

I Gravity Separator Tar may be an issue Medium Not Retained 

Solids Dewaterlng Drying Beds No signfficant issues Low Not Retained 
Vacuum Belt/Drum Filtration T11r may be an issue Hl{jh Not Retained 
Filter Press No signWicant issues Medium Not Retained 

I Drying Agents No signfficant issues Low Not Retained 
Solar Drying Not feasible in cold region Low Not Retained 
Kiln Drying Not available High Not Retained 

Transportation Railroad No signfficant issues Medium Possible VE alternative 

I Truck No signfficant issues Medium Retained 
Barge No significant issues Medium Not Retained 
Pipeline Difficult for slab woods Medium Not Retained 

Ex situ Solids Treatment Solidfflcation/Stablllzation No significant issues Medium Retained 

I 
Soll Washing No signfficant issues Medium Not Retained 
Thermal Desorption No signfficant issues Medium Not Retained 
Bloreactors Would not treat long chain PAHs Medium Not Retained 
Landfarming Volume too large, long chain PAHs, NIMBY Low Not Retained 

I 
Ex situ Process Incorporation/ Asphalt Batch Plant Wood wastes unacceptable Medium Not Retained 
Co Treatment Utility Boiler Co-burning Good for Wood waste Medium Not Retained 

Brick or Cement KIin Not available High Not Retained 
Fuel Blending (NAPLs) Good for NAPLs Low Not Retained 

I 
Disposal Existing Landfills May be unacceptable to receiving community Medium Retained 

Dedicated Landfill May be unacceptable to receiving community Medium Possible VE alternative 
Confined Disposal Facility None available in Chequamegon Bay Low Not Retained 

Water Treatment 

I 
• NAPL SeparatiOII OiVWater SeparalQrs No signlfical'II issues Medium Retained 

Dissolved Air l=lotation No signfficant issues High Not Retained 
Centrffugation No signfficant issues High Not Retained 

• Suspended Solids Removal Gravity Settling No signfficant issues Medium Not Retained 

I 
Flocculent Settling No signtticant issues Medium Not Retained 

I 
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ProJ.-t: Ashland Lakefrent Property lnveftlgatlon, Interim ftAO, and Design Report 
SEH# WIDNA9401 
CALC'D 'BY: GPW 29-0ct-01 
CHECK!D9Y: MJB 

Remedial Action Options: Option A1 

Accea Restrletlon 

evaluation Criteria *Rating **Score 

Technical Feasibility 

Long Term Effectiveness very poor 
rating 

Short Term Effectiveness poor 
rating 

Implementability medium 
rating 

Economic Feasibility 

Projected Initial Capital Costs $21,000 

Projected Annual Operation, Maintenance $1,000 
and Monitoring (OMM) Costs 

***Total Score: 

Options presented only pertain to the area within site limits below: 
Sowth limit .. northern boundary of railroad right-of-way 
North Hmit = northwest to approximately 80 feet from railroad right-of-way 
West limlt = approximately 50 feet southwest of seep area 
East limit = approximately 60 feet northeast of seep area 

• Rating System 

5 

4 

3 

1 

1 

14 

Option B1 

Thick Cap 

*Rating 

good 
rating 

good 
rating 

good 
rating 

$125,000 

$1,000 

**Score 

2 

2 

2 

3 

1 

10 

Ratings for specific evaluation criteria take Into account several factors as required In WAC NR722.07(4) 

**Scoring System: 

Option C1 

Excavation with 
Offslte Disposal 

*Ratina **Score 

good 2 
rating 

very poor 5 
rating 

poor 4 
rating 

$465,000 5 

$1,000 1 

17 

I 1 = best rating for specific evaluation criteria, 5 = worst rating for specific evaluation criteria (very good, good, medium, poor, very poor) 

I 
I 
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***The lowest total score is considered the best score, and therefore may be the best option. 
5 Is lowest possible total score. 25 is highest possible total score. 

I 
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Standard, Requirement, 
Criteria or Limitation 

FEDERAL REQUIREMENTS 

CLEAN WATER ACT 
(Federal Water Pollution Control Act) 

Construction Activities Dredge or 
Fill Requirements 

EXECUTIVE ORDER ON 
PROTECTION OF FLOODPLAINS 

NATIONAL ARCHAEOLOGICAL 
HISTORICAL PRESERVATION ACT 

ENDANGERED SPECIES ACT 

COAST AL ZONE MANAGEMENT 
ACT 
RESOURCE CONSERVATION AND 
RECOVERY ACT 
(Solid Waste Disposal Act) 

Definition of Hazardous Waste 

Table 6 
Review of ARARs and Information To Be Considered 

Citation Description Comments 

33 U.S.C.A. 1251-1387 Discharges to municipal sewers; Potential action and location specific ARAR. 
40 CFR 407, 122 discharges from pretreatment processes, 

storm water, etc. 
CW A Sections 40 l , 404 Requires coordination with the U.S. Potential action and location specific ARAR. 
40 CFR 230, 33 CFR 320- Army Corps of Engineers and permits 
330 to conduct activities that are located 

near navigable waters. Protection of 
wetlands is a primary goal of the dredge 
and fill permit program. 

Executive Order 11988 Requires federal agencies to take action Potential action and location specific ARAR. 
40 CFR 6, Appendix A to avoid adversely impacting 

floodplains, to minimize floodplain 
destruction, and to preserve the value of 
floodplains. 

16 U.S.C.A. 469a-l Requires any federal construction Potential action and location specific ARAR. 
project or federally approved project to 
preserve significant scientific, 
fprehistorical, or archeological data. 

16 U.S.C.A. Sections 1531- Action to conserve endangered species Potential action and location specific ARAR. 
144 or threatened species. 
59 CFR 17, 81,222,225, 
402, 50-453 
16 U.S.C.A. 1451-1464 Dredging, in situ capping, and any Potential action and location specific ARAR. 

construction within a coastal zone. 
42 U.S.C.A. 6901-6992k 

40 CFR 261 Defines threshold levels and criteria to Potential ARAR for actions that involve 
determine whether material is hazardous management and land disposal of wastes. 
waste. 
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Standard, Requirement, Criteria, or 
Limitation 

Treatment, Storage, and Disposal 
Facility Requirements 

CLEAN AIR ACT 
National Ambient Air Quality 
Standards 

Hazardous Air Pollutants Program 
(NESHAP) 

OCCUPATIONAL SAFETY AND 
HEALTH ACT 

STA TE REQUIREMENTS 
WISCONSIN STATE 
ENVIRONMENT AL PROTECTION -
GENERAL 

Wisconsin's Shoreland 
Management Program 

Wisconsin's Floodplain 
Management Program 

Wisconsin's City and Village 
Shoreland-Wetland Protection 
Program 

Table 6 (Continued) 
Review of ARARs and Information To Be Considered {TBC) 

Citation Description Comments 

40 CFR 262, 264, 268 Defines prohibitions on storage, Potential ARAR for actions that involve the 
treatment, and disposal of hazardous management of wastes. 
wastes. 

42 U.S.C.A. 7401-7642 
CAA Section 109 Establishes ambient air quality Potential ARAR for actions that generate air 

standards for chemicals and particulates emissions. 
for certain sources. 

CAA Section 112 Requires EPA to promulgate standards Potential ARAR for specific remedial actions that 
for categories of sources of toxic air generate air emissions including, but not limited to 
contaminants, using maximum asbestos containing materials (ACM). 
achievable control technology (MACT) 
and residual risk standards. 

29 U.S.C. Section 651 Defines health and safety standards for Potential ARAR for any activity at contaminated 
et. seq.; 55 FR 45654 employees engaged in hazardous waste sites. 
29 CFR 1900.120 operations. 
29 U.S.C.A. Section 651 Requires a formal hazard analysis of the Applicable to all field activities. 
et. seq., 29 CFR 1910 site and development of a site-specific 

olan for worker orotection 
.;. 

WAC NR 102-106, 207 Water quality based effluent limits 
designed to protect fish and aquatic life, 

Potential action and location specific ARAR. 

wild and domestic animals, and human 
health. 

WACNR 115 Establishes protection of wetlands and 
other sensitive areas within designated 

Potential action and location specific ARAR. 

shoreline areas. 
WACNR 116 Requires the State to take action to 

avoid adversely impacting floodplains, 
Potential action and location specific ARAR. 

to minimize floodplain destruction, and 
to oreserve the value of floodplains. 

WAC NR 117 Establishes minimum standards to Potential action and location specific ARAR. 
accomplish State shoreland protection 
obiectives. 
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Table 6 (Continued) 
Review of ARARs and Information To Be Considered (TBC) 

Standard, Requirement, Criteria, or Citation 
Limitation 

WISCONSIN ENVIRONMENT AL WACNR 150 
POLICY ACT 

WISCONSIN STATE WACNR400-
ENVIRONMENT AL PROTECTION -
AIR POLLUTION CONTROL 
REGULATIONS 

WISCONSIN ST ATE WAC NR500-
ENVIRONMENT AL PROTECTION -
SOLID AND HAZARDOUS WASTE 
MANAGEMENT 

WISCONSIN STATE WAC NR600-
ENVIRONMENT AL PROTECTION -
HAZARDOUS WASTE 
MANAGEMENT 

WISCONSIN STATE WACNR 700-
ENVIRONMENT AL PROTECTION -
INVESTIGATION AND 
REMEDIATION 

Soil Cleanup Standards WACNR 720 

Description Comments 

Evaluation criteria to ascertain the Potential action and location specific ARAR. 
effects of major projects on the 
environment. 
Establishes concentration levels, by Potential action-specific ARAR for removal, 
chemical, for new sources. treatment, and disposal of VOC, P AH, metals 

contaminated sediments, soil, and groundwater. 
Potential ARAR for asbestos demolition and 
disoosal. 

Provides definitions, submittal Potential action-specific ARAR. 
requirements, exemptions and other 
general information relating to solid 
waste facilities which are subject to 
regulations under s. 289.01 to 289.97 
Wis. Stats. 
Provides definitions, general permit Potential action-specific ARAR. 
application information, incorporation 
by reference citations and general 
information concerning the hazardous 
waste management program. Applies to 
those who generate, transport, recycle, 
store, treat or dispose of solid waste 
under NR 605.04 
Establishes standards and procedures Potential action and location specific ARAR. 
that allow for site-specific flexibility, 
pertaining to the identification, 
investigation, and remediation of sites 
and facilities which are subject to 
regulation under s. 292.11, 292.15, 
292.31, or 292.41 Wis. Stats 
Establishes residual contaminant levels Potential ARAR for contaminated soils. 
based on protection of groundwater and 
protection of human health from direct 
contact with contaminated soil. 
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Standard, Requirement, Criteria, or 
Limitation 

Interim Guidance for Soil Cleanup 
levels for Polycyclic Aromatic 
Hydrocarbons (P AHs) 
Standards for Selecting Remedial 
Actions 

City Requirements 
Ashland City Ordinances 

Table 6 (Continued) 
Review of ARARs and Information To Be Considered (TBC) 

Citation Description Comments 

WDNR PUBL RR-519-97 Provides interim guidance on suggested Potential ARAR for contaminated soils. 
soil cleanup levels for P AHs. 

WACNR 722 Establishes minimum standards for Potential ARAR. 
identifying and evaluating remedial 
action options and selecting remedial 
actions. 

Citation Descriotion Comments 'I 

Ordinance #202 Noise Regulations Potential action-specific ARAR. 
Ordinance #781.18 Zoning Regulations Potential location specific ARAR. 
Ordinance #462 Shoreland-Wetland Regulations Potential location specific ARAR. 
Ordinance #502 City Streets Regulations Potential location and action specific ARAR. 
Ordinance #503 Heavy Traffic Regulations Potential location and action specific ARAR. 
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Figures 

Figure 1 - Site Location 

Figure 2 - Site Features 

Figure 3 - Site Limits 

Figure 4 - Seep Cross Sections 

Figure 5 - Historic Pipe Locations 

Figure 6 - Seep Investigation Locations 

Figure 7 - Up Gradient Trench Details 

Figure 8 - Down Gradient (Seep) Trench Details 

Figure 9 - North Trench Details 

Figure 10 - Remedial Cap - Plan View 

Figure 11 - Remedial Cap Cross Sections 
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State of WiKC>ntill 
Depantaertt of Natural Resources 

RouteTt 
0 Solid Waste 
0 Emergency Rtsponse 
0 Wastewater 

0 Haz. Waste 
CJ Undergrol.Uld Tanks 
0 Water Resources 
□ Other 

SQJ Borm, Log lofoQna:wa 
Follm 4400• 122 7-91 

Page 1 of I' 
Facility/Project Name 

A.-.i~froa.t Property 
License/Pennit/Monitoring Number l~g ·N.umber 

J~Qt 
. Boring Drilled By (Firm name and name of crew chief) 

Chris IIaller / SEH 

»NRFaciUty Well No. IWI Unique Well No. 

~uauo• 
State Plane 

l/4of 1/4 of Section 33 

!Common Well Name 

N, E 
T 48 N,R4 

Date Drilling Started Date Drilling Completed Drilling Method 

Final Static Water Level 

FeetMSL 

I Lat 4'i° 53' 49" 

Long 900 52' 59" 

Surface Elevation -.-~.--e•l>iameter 

. F* MSL ,- 2.0 Inches 
Local ur11 l.,o!8atioa\;lt-,J1CameJ 

ON 
Feet O S 

OE 
Feet O W 

County 
Ashland IDNR County Code Civil Town/City/ or Village 

Ashland 
Sample 

i1 j 

i 
0 

}j 
u 
~ a 

l Soil/Rock Description 
And Geologic Origin For .El ti) c.) 

co= I ,s Each Major Unit u I fr ti) .s ~s 0 :::> 0 
1 14 FILL: Black Silt and Clay Mixed 

With Sand, Some Wood Pieces 
-1 

-2 

-3 
Refusal (Wood Waste) @ 3.0 ft. 

End of Boring @ 3.0 ft. 

I hereby certify that the information on this form is true and correct to the best of my knowledge. 

Soil Properties 

§ 

~ 
"'Cl":::I 

j ii: ~-- c.) 

'j-
~ 8 ~! is:! ti) ,:i.. .. 

SEH 421 Frenette Drive 
Chippewa Falls, WI. 54729 

~ 
,:i.. 

Tel: 715-720-6200, Fax: 715-720-6300 

211 
i8 

This form i authorized by Chapters 144, 147 and 62, Wis. Stats. Completion of this report is mandatory. Penahies: Forfeit not less than,$10 nor 
more than 5,000 for each violation. Fined not I ss than $10 or more than $100 or imprjsoned not less than 30 days, or both for each violation. 
Each day of continued violation is.a ~eparate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 



State·of Wisconsin RouteT,. 
Department of Natural Resources D Solid Waste 0 Haz. Waste 

Sqil Boring Log Informatio,I 
Fohn 4400-121 7~ 

Facility/Project ~ 

Ashland Lakefront Property 

-0 Emergency RespollSlt 

□ Wastewater 

Boring Drilled By (Finn name and name of crew chief) 
·Crill BaDer 'I 1£11 

0 Undergrowt<f Tanks 
0 Water Resources 
D Other 

License/PermitJMonitorirlc Nudfr 
Page 1 of 1 

Date DriJlin1 Started 

1/19/01 
Date Dn1ling ;Completed Drilliq Methoel 

1/1~/0l Macrocore 

I 

DNR Faoility Well No. IWI Unique Well No. 
]
Common Well Name Final Static Water Level Surface Elevation !Borehole Diameter r 

~ MSL fllltltM~ J.0 Incfiei . 
JSOnng LOCatlon 
State Plane N, E Lat 46° 53' 49" □ N □ E'1/ I 

!Local Gnd 1.Aeation vr applicable) 

T 48 N,R 4 Long 900 52' 59" Feet- (J S Feet O • 1/4 of 1/4 of Section 33 
County 
Ashland 

Sample 

j 
gl 
J! 

1 14 

j 
8 

i 

8 
~ 

.s 
g 

~ 

,.. 
~ 

-1 
,-
,-
~ 

-2 

· IDNR County Code Civil Town/City/ or Village 
Ashland 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

FILL: Black Clay and Silt Mixed 
With Sand, Some Wood Pieces 

Refusal (Wood Waste) @ 2.0 ft. 
End of Boring @ 2.0 ft. 

ti) 

u 
ti) 

:::> 

I hereby cenify that the information on this form is true and correct to the best of my knowledge. 
Signature 

. Soil Properties 

This form is authorized by Chapters 144, 147 and 162, Wis. Stats. Completion of this report is mandatory. Penalties: lforfeit not less than $.10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or 'both for each violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

I 

• 
I 
I 
i 

-~· 

I 
I 



I 
I 
I 
I 
I 
'I 
I 
t 
I 
I 
I 
I 
II 
I 
I 
i 
\I 
a. 
. I 

State ef Wi5'QJ)SII 
Department of Natural 8.esources 

RQl.ltc; T 
0 Solid Waste 
0 Emergency Response 
0 Wastewater 

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

Soil Borinf l,og blfonnation 
Fonn4400-122 7-91 

Facility/Project Name License/Permit/Monitoring Number Boring Number 

Ashland ~nt ProNJtY 
Wring Drilled By'(Firm name and name •of crew ebiet) 

Chris Haller / SEH 

DNB. Facility Well No. !WI Unique Well No. 

B«ina J.oca(iOn 
State Plane 

1Cofl1lll0n Well Name 

Date Drilling Started 

1-119/Gl 

Final Static Water l&'el 

FeetMSL 

SE&Pl 
Date Drilling Completed Drilling Method 

1/19/01 ~ 

Sw:face Elevation !Borehole Diameter 
Feet MSL · 2.0 Inches 

~ Urta Locatio .. (If ":'.:"''"'"''"lef 

1/4 of 1/4 of Section 33 
N, It I Lat w g, 4'J" 
T 48 N,R 4 Long 900 52' 59" Feet 

ON 
0 s 

OE 
Feet O W 

County 
Ashland 

Sample 

ii i I 
I 

0 .a 

)j 
u g ~ 

z a 
1 I 30 --... ... 

t-1 ... ... ... ... 
t-2 ... 

-3 

... 

2 25 
-4 

5 

-6 
... 

:...7 

-8 

IDNR. County Code Civil Town/City/ or Village 
Ashland 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

FILL: Black Silt and Clay Mixed 
With Sand, Some Wood Pieces 

Medium Reddish-Brown Silty CLAY, 
Some Fine Sand (CL-ML) 

End of Boring @ 8.0 ft. 

ti) 

u 
ti) 

0 

CL 
ML 

u ~ 0 Ii :a -
! co= i ~ 

.3 ~o ~ 

~1~ h 

Soil Properties 

!I.> 

.ii 't2 u ·a-- "j~ 8 
~8 5] is:! N 

i:i... 

I hereby certify that the information on this form is.true and correct to the best of my knowledge. 

SEH 421 Frenette Drive 
Chippe'wa Falls, WI. 54729 
Tel: 715-720-6200, Fax: 715-720-6300 

Q I 
i8 

1:z.~ 

This form s authorized by Chapters 144, 147 d 162, Wis. Stats. Completion of this report is mandatory. Penalties: Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats . 

~ 



State Of Wisconsin RouteT, 
Department of Naeural Resources 0 Solid Waste D Haz. Waste 

Soµ Borin1 Log Information'I 
Forin4400-122 7.;-e 

Cl ·Bmergency Respon$C 
0 'Wastewater 

Q Underground Tanks 
.tJ~ll&soUJCeS 
D Other 1 of 1 

Facility/Pi'ojolt Namt Ucense/Permit/Monitoi:i111 N\amlter 
Ashland f:iak,efront 1-'t!OlRRty· 

Boring Jed By ~irm name and name of crew chief) 
Cbrlt a.ue,.., •• 

Date Drilling tarted 

1/19/01 

NR Facility Well No. WI Unique Well No. Common Well Name Final tatic Water Level 

fion 
State Plane 

l/4of 

N, E 
1/4 of~n 33 T 48 N,R4 

FeetMIL 

I 
'tat 460 53' 49." 

Long 96'> 52' 59" Feet 

Drilling Method 

Macrocore 

Feet 
County 
Ashland 

DNR County Code Civil Town/City/ or Village 
Ashland 

Sample 

gl I 
i 8 

jJ il· a 
! Soil/Rock Description 

.s And Geologic Origin For 
tll 

i ~=I ! 
Each Major Unit u 

tll 

::> 0 .s ~Q 
1 24 FILL: Black Silt and Clay, Little 

Sand 
1 

2 
FILL: Fill Soils Mixed With Wood 
Pieces 

3 

2 4 
4 

FILL: Wood Waste 

5 Refusal (Wood Waste) @ 5.0 ft. 
End of Boring@5.0 ft. 

I hereby certify that the information on this form is tnie !Qld correct to the best of my lcnowledge. 

· Soil Properties 

Jj ~ 
~ 

SEH 421 Frenette Drive 
Chippewa Falls, WI. 54729 
Tel: 715-72()-6200, Fax: 715-72()-6300 

ntis form is thorized by Chapters 144, 147. and 16 ~- Wis. Stats. Completio1;1 of this report is nµmdatory. Penalties: Forfeit not less than $10 nor 
more than $5, for each violation. Fined not.less than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Each day of continued violation ls a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

I 
I 
I 
I 
I ,, 
I 
I 

I 



:, 
I 
I· 
I 
I 
I 
I 

' ,,, 
I 
I 
I 
11 

I 
I 
I 
\I 
I ,, 

State ,of ..,~in 
Department of NatUral Resources 

RouteT 
0 SOiid Waste 
0 Emergency Response 
Cl Waste'\Ylter 

0 Haz. Waste 
D Underground Tanks 
D Water Reso,m:es 
0 Other 

Soil .Soring Leg. lnforettio11 
Fonn4400-122 7-91 

Page 1 of 1 
Facility/Project Name 

AJhlrJnd l.akeftont :;:" .. ....-.y 
License/Pertnit/Monitoring Number !~ring Num. ·.be.r 

ltil~RADl. 
Boring Drilled By (Pinn name and name of crew cbiet) 
Chris Haller / SEH 

Date Drilling Started Date Drilling Completed Drilling Method 

1/19/01 Mattforeore 

DNR Facility Well No. IWI Unique Well No. 

!
Common Well Name Final Static Water ~vel 

FeetMSL 

Surface Elev!ltioil !Borehole Diameter 

Feet MSL 2.0 Inches 
uoriDB Lecat1on 
State Plane-

Lotal tJl'W 1,oeatlOlt~f - • ., 

1/ 4 of 1/4 of Section 33 

N, E I lat 46° 534 49" 
T 48 N,R 4 Long 9()0 52' 5911 Feet 

ON 
□ s 

OE 
Feet O W 

County 
AsbJand 

Sample 

30 

2 28 

-1 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

IDNR County Code Civil Town/City/ or Village 
Ashland 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

FILL: Brown to Black Clay and Silt 
Mixed With Sand, Small Brick Pieces 
and Cinders 

Medium Reddish-Brown Silty CLAY, 
Some Fine Sand (CL-ML) 

End of Boring@ 8.0 ft. 

I'll 

u 
I'll 

:::> 

CL 
ML 

Ii :a ~ 
! 00 = I ~ .3 ~Q 

H I 

Soil Properties 

Ji 
1~ ·1~ ~ .~ = 

~8 !· s:~ Q., 

I hereby certify that the infonnation on this form is true and correct to the best of my knowledge. 

SEH 421 Frenette Drive 
Chippewa Falls, WI. 54729 
Tel: 715-720-6200, Fax: 715-720-6300 

.!l 

§I 
~u 

,.z, 

This form is authorized by Chapters 144, 147 and 62, Wis. Stats. Completion ofthis report is mand;ltory, Penalties: Forfeit not less thal\ $10 nor 
more than $5,000 for each violation. Fined not less than '$10 or more than $100 or impriSQ,ned not less than 30 days, or both for eacb violation. 
Each day of continued violation is a separate offense, pursuant toss 144.99 and 162.06, Wis. Stats. 

Ti 



State of 'Wiscons'in RouteT 
Department of Natural Resources 0 Solid Waste D Haz. Waste 

Soil Boring Log lpformatioll 
Fotm4400-122 7-9• 

Facility/Projeet Name 
Asldand' Lakeftont Property 

" . . ·~ 

D Bmcrgeltcy Response 
O-.iewater 

Borin8 DriHl#d By (Finn name and name of crew chief) 
c.1ril mdrer I SBH 

□ Ut.derground Tanks 
□ Water Reseurce, 
0 Other 

Lioense/Psnnit/Mo orm, Nllmber 

Date Drilling Started 

1/19/01 

Page 1 of 1 
. Nlllllber 
t1PGR.AD2 

Drilling Metllod 
' Macrocore 

DNR Facility Well No. WI Unique Well No. Common Well Name Final Static Water Level Surface Elevation 

County 
Ashland 

Sample 

i1 i 
I 8 Jj ~ 
z a 
1 28 

FeetMSL 

N, E 
1/4 of Section 33 T 48 N,R4 I 

Lat 46<> 53' 49" 

Long 900 52' 59" Feet 

.... 
J! 
.s 
,s 
g 

1 

DNR County Code Civil Town/City/ or Village 
Ashland 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

FILL: Brown to Black Clay and Silt 
Mixed With Sand 

l'I) 

u 
l'I) 

::::> 

Feet 

Soil Properties 

2 
Medium R .• ~Brown Silty CLAY, CL 
Some Sand (CL-ML) ML 

,.~, 
3 

4 
End of Boring @ 4.0 ft. 

I hereby certify that the infonnation on this fonn is true and correct to the best of my knowledge. 

This fo is authorited by Chapters 144, _147 a .. 62, Wis. Stats. Completion of this report is mandatory. Penalties: :Forfeit not less than $10 nor 
more than $5,000 for each violation. Fined not ss than $10 or more than $100 or imprisoned not less than 30 days, or both for each violation. 
Bach day of continued violation is a separate of ense, pursuant toss 144.99 and 162.06, Wis. Stats. 

I 
I 
t 
I 
I 
I 
I 

I 
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I 
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I 
I 
I 

' :I 

State of Wisconsin 
Department of Natural Resources 

WEWDRILLH0LE/B0REH0LE ABANDONMENT 
Form ~f'" 711 11-89 

All abandontn,ent work. shall be performed in accordance with the provisions of Chap~& NR 111, NR 112·or· •141, Wis. 
A~ Code. w.biehcver ~. applicable. ~IIO, • ~-onhaelc. < ' : . . 

1 • ~ 
ounry ii 

Ashland NR 
. B 

_ l/4of _l/4ofSec.2.L ;T. -1LN;R._4_ 0 W 
(If Applillable) 

Gov'tLot 
Grid Location 

ft. D N. D s. 

· Street Address of Well 

Kreher Park 
City, Village 

Ashland 

Grid Number 

rt. D . D w. 

WELUDRIWI0LE/BORBH0LE•.JNF0RMATIGN 

(3) Original Well/Drillhole/Borehole Construction Completed On 

(Date) 

0 Monitoring Well Construction Report Available? 
D WaterWell t8l Yes 0 No 
0 Drillhole 
t8l Borehole 

Construction Type: 

□.Drilled D Drivea <San<IPoint> D Oug 
[8J Other (Specify) Macrocore 

Formation Type: 
t8l Unconsolidated Formation 0 Bedrock 

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

Casing Depth (Ft.) NIA 

Was Well Arutular Space Grouted? 0 Yes ~No D Unknown 
If Yes, To What Depth? NIA 

(7) 
Sealing Material Used 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Firm Doing Sealing Work 
..ea, Short Elliott Hendrickson Inc. 

Signature of Pe Doi Work Date Signed 

a /·Z3-0 

421 Frenette Drive 
City, State, Zip Code 

ch· wa Falls WI 54729 

Telephone Number 

715 720-6200 

Feet 

(4) 

(5) 

(6) 

lf9wnft 

WDNR 
Street &t RO\tte 

810 Ma le St. 
City, State, Zip Code 

S WI 801 

Reason For·Abandonment 

Bor· leted 
Date of a onment 

01/1912001 

Depth to Water (Feet) 

Pump & Piping Removed? 
Liner(s) Removed? 
Screen ~oved? 

OYes 
D Yes 
D Yes 

Casing Left in Place? D Yes 
If No, Explain Borehole Only 

Was Casing Cut Off Below Surface? 
Did Sealing Material Rise to Surface? 
li>id Ma•ria.l St,ttle,After i4 ll®rs? 
If Yes, Was Hole Retopped? 

0 No ~ Not Applicable 
0 No [8J Not Applicable 
0 No t8l Not Applicable 
[8J No 

□ Yes [8J No 
[8J Yes ONo 
D Yes 18J1'JO 
□ Yes □ No 

Required Method of Placing Sealing Material 
18:1 Conductor Pipe - Gravity D Conductor Pipe - Pumped 
D Dump Bailer 0 Other (Explain) 

Sej)ing Materials For monitoring wells and 
D Neat Cement Grout monooring well boreholes only 
D Sand-Cement (Concrete) Grout 
0 Concrete ; 0 Bentonite Pellets 
0 aay-Sand Slurry 1 0 Granular Bentonite 
0 Bentonite-Sand Slurry · : · D Bentonite-Cement Grout 
[8J Chipped Bentonite ' 

No. Yards, 
From(Ft.) To (Ft.) 

5!;,~t 
Mix Ratio or Mud Weight 

Surface 3.0 3 lbs 

DNR/COUNTY 



State of WiseoQl:in WELI.IPRfLLH· ... OLi/~H. OL6 ABANOONME' Depansne11t bf Natural R.08fllltces Form Ja(Y' "'W ' 11 

AH atitudo_. w~ SW tie ~in iac,«dam. with t1ae p,Q¥isions m Claptets ,Nl ltl, IO. 112 orJ41, Wis"' '""" 
Admin. c., wbicheve, is applicable. Also, see instrui:dona Pll b~k,, 

Gov'tLot 
Grid Location 

ft. D N. D s 
Civil Town ame 

Street Address of Well 

Kreher Park 
City, Village 

Asbl 

DE 
Ow 

Grid Number 

. □ 11. Ow. 

WELlJD DON 

(3) Original Well/Drillhole/Borehole Construction Completed On 
(Date) 

(7) 

D Monitoring Well 
D WaterWell 
0 Drillhole 
(gJ Borehole 

Construction Report Available? 
.jg! Yes D No 

Construction Type: 

[J Drilled D Driven (Sandpoint) 0 Dug 
(gJ Other (Specify) _M_ac_r_oc_o_r_e __________ _ 

Formation Type: 
(gJ Unconsolidated Formation 0 Bedrock 

Total wen Depth (ft) ___ Casing Btameter (ins.) 
(Frotn groundswface) 

Casing Depth (Ft.) NIA 

Was Well.Annular Space Grouted? . 
If Yes, To What Depth? 

D Yes (gJ No D Unknown 
NIA Feet 

Sealing Material Used 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Firm Doing Sealing Work 
· · ·ckson Inc. 

421 Frenette Drive 
City, State, Zip Code 

Chi wa Falls WI 54729 

FACll:1TY AMB shland 

Present Well Owner 

WDNR 
treet or Route 

816 Ma le St. 
City, State, Zip Code 

1 
F Name (If Applica 

SEEP2 
Reason For Abandonment 

Bor· leted 
Date o onment 

01/1912 1 

(4) Depth to Water (Feet) 
Pump & Piping Removed? D Yes D No 
Liner(s) Removed? D Yes □ No 

(g) Not Applic 
181 Not Applic f

'-
Screen Removed? D Yes D No 181 Not Applicable )l Casing Left in Place? D Yes (gJ No 
If No, Explain Borehole Only 

Was Casing Cut Off Below Surface? 
Pid Sealing Mllcterial Rise to Surface? 
Did Material Settle After 24 Hours? 
If Yes, Was Hole Retopped? 

D Yes 181 No 
121 Yes O No 
D Yes igi No 
D Yes O No 

(5) Required Method of Placing Sealing Material 
(gJ Conductor Pipe - Gravity O Conductor Pipe - Pumped 
D Dump Bailer D Other (Explain) 

(6) Sealing Materials 
0 Neat Cement Grout 

For monitOring wells and 
monitoring well boreholes o 

I 

D Sand-Cement (Concrete) Grout 
D Concrete 
0 Clay-Sand Slurry 

; D Bentonite Pellets 
1
1 

1 D Granular Bentonite · 
: D Bentonite-Cement Grout D Bentonite-Sand Slurry 

(gJ Chipped Bentonite 

Surface 2.0 

Mix Ratio or Mud Weight · 

2 lbs 

DNR/COUNTY 



., 
I 
I 
I 
I 
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State of Wisconsin 
J)epartmeAt of Natural Resources 

WELUDRILLHOLE/B0REHOLE ABANDONMENT 
Fo:nn 330" "'W 11-89 

All abandonm ... en···t ~ork,sh~ll .be ~rfonned.in acco~qance 'Yith. th .. e .. pro rovvisions of Chapters NR 111, NR 112 or 141, Wis. 
A4mvl. Ce!;fe, whic~ IS applicable. J\UQ, ace mstructiOB&on.._., 
t 

Well/Dtillhole/Borehole 
LocatiQn 

_ 114 of _ 114 of Sec. ~ ; T. __1L N; R. _4_ 

Gov'tLot 
Grid Location 

□ N. □ 

Street Address of Well 

Kreher Park 
City, Village 

A 

Grid Number 

ft. □ e. □ w. 

(3) Original Well/Drillhole/Borehole Construction Completed On 
(Date) 

(7) 

D Monitoring Well 
D WaterWell 
0 Drillhole 
f8l Borehole 

. 
Construction Type: 

Construction Report Available? 
f8l Yes D No 

□ Drilled (J Pri. (8-dppi~ □ l)ug 
f8l Other (Specify) -'M=a-'cr--'oc'-'--"-or;;..;e ____________ _ 

Fonnation Type: 

f8l Unconsolidated Fonnation D Bedrock 

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

Casing Depth (Ft.) NIA 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes f8l No D Unknown 
~/A Feet 

Sealing Material Used 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Finn Doing Sealing Work 

Short Elliott Hendrickson Inc. 

421 Frenette Drive 
City, State, Zip Code 

Chi wa Falls WI 54729 

s 
. 810 Ma fo St. 
City, State, Zip Code 

Reason For Abandonment 

Bor· leted 
Date of A an onment 

01/19/2001 

(4) Depth to Water (Feet) 
Pump & Piping Removed? D Yes ONo f8l Not Applicable 
Liner(s) Removed? D Yes 0 No f8l Not Applicable 
Semen Removed? D Yes ONo t8] Not Applicable 
Cuing Left in Place? D Yes 
If No, Explain Borehole OnlY: 

f8l No 

Was Casing Cut Off Below Surface? D Yes t8] No 
Did Sealing Material Rise to Surface? f8l Yes 0 No 
D~ Material 5-tle J\br Udloui,? 0 Yes IEJ No 
If Yes, Was Hole Retopped? D Yes 0 No 

(5) Required Method of Placing Sealing Material 
f8l Conductor Pipe - Gravity D Conductor Pipe - Pumped 
D Dump Bailer O Other (Explain) 

(6) Sealing Materials 
D Neat Cement Grout 
D Sand-Cement (Concrete) Grout 
D Concrete 
0 Clay-Sand Slurry 
D Bentonite-Sand Slurry 
t8] Chipped Bentonite 

From (Ft.) To (Ft.) 

Surface 8.0 8 lbs 

For monitoring wells and 
monitoring wetl boreholes only 

' D Bentonite Pellets 
1 D Granular Bentonite 
: D Bentonite-Cement Grout 

Mix Ratio or Mud Weight 

DNR/COUNTY 



State of Wisccmsjn WiW_!l~LLHOUY~ J\,BANDONMEfi 
Deplf,tment otNailral Itesources Fonn l,, - "'W 1t e 

All Jlband..-.. wo• ... bop~. in•~. with the pro$,iont of Claprtrs NR 1 U, NJ 112 mr 141, Wis. . 
Admin. Code, w · ever is (l)plicable. AISQ, see instruc,tions oa f>ack." ~ 

/4of 

Gov'tLot 
Grid Location 

Civil Town Name 

Street Address of Well 

Kreher Park 
City, Village 

As 

Grid Number 

.O.E. □, 

WELlJD 

(3) Original Well/Drillhole/Borehole Construction Completed On 
(Date) 

(7) 

0 Monitoring Well 
0 WaterWell 
0 Drillhole 
181 Borehole 

Construction Report 'Available? 
181 Yes D No 

Construction Type: 

D Drilled tJ Driven (Sandpoint) D Dug 
181 Other (Specify) ...;;M=ac=r~oc.;;...o.re ____________ _ 

Fonnation Type: 
181 Unconsolidated Fonnation D Bedrock 

Total 'flelL.Deptb (ft) ___ Casing Diameter (ins.) 

(From groundsurface) 

Casing Depth (Ft.) NIA 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

D Yes 181 No D Unknown 
NIA Feet 

Sealing Material Used 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Finn Doing Sealing Work 
, · · · . · · . . endrickson Inc. 

Date Signed 

6l ·Z3-'ZOO 
Telephone Number 

421 Frenette Drive 715 720-6200 
City, State, Zip Code 

Chi wa Falls WI 54729 

2 

Present Well Owner 

City, State, Zip Code 

WI S48al 
Facility Well No. and or Name (If Applicable) 

SEEP4 
Reason For Abandonment 

Bor" eted 
Date of onment 

0111912001 

Unique Well No. 

(4) Depth to Water (Feet) · ' 
Pump & Piping Removed? D Yes D No 181 Not Applica 
Liner(s) Removed? D Yes D No 181 Not Applicab ' 

Casing Left in Place? D Yes 181 No 
Screen Removed? D Yes D No 0.· Not Applicab.·11., 

If No, Explain Borehole Only 

Was Casing Cut Off Below Surface? D Yes 181 No 
Did SeiaJing Material Rise to S\ufp? 12) Yes 0 No 
Did Material Settle After 24 Hours? D Yes 181 No 
If Yes, Was Hole Retopped? 0 Yes 0 No 

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

(6) Sealing Matetials 
D Neat Cement Grout 

For monitoring wells and 

monitoring well boreholes o 

' 
D Sand-Cement (Concrete) Grout 
D Concrete 
0 Clay-sand Slurry 

: D Bentonite Pellets I 
1 D Granular Bentonite 
'□ . D Beittonite-Sand Slurry 

181 Chipped Bentonite 

o. ards, 
From (Ft.) To (Ft.) Sacks Sealant 

Surface 5.0 5 lbs 

1 Bentomte-Cement Grout 

Mix Ratio or Mud Weight 

DNR/COUNTY 
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State of Wisconsin 
Departptent of Natlital Re~11 

WEWDRJLLHOLE/BOREHOLE ABANDONMENT 
Form 33C'' ~w U-89 

All abandonment wor~ s~ll ~ pe~:1Jl~d in acco.rdilllc. e .with.•. the provi.•sions of Chapters NR 111, NR 112 or 141, Wis. 
Adi-. Cadf.. ~ver is;applie•' Ako, - ~• onba~. . .. . . 

E 
_ l/4of _l/4ofSec . .2L ·T. _!l_N·R._4_ D W 
(If Applical,le) 

Gov't Lot 
Grid Location 

ft. 0 N. 0 S. 

Street Address of Well 

Kreher Park 
City, Village 

Grid Number 

ft. 0 E. 0 W. 

(3) Original Well/Drillhole/Borehole Construction Completed On 
(Date) 

(7) 

D Monitoring Well 
D WaterWell 
0 Drillhole 
[gl Borehole 

Construction Type: 

Construction Report Available? 
[gl Yes D No 

0 l)rilled D Driven(Sandpoint) D Dug 
~ Other (Specify) """M=ac=r"""oc...c.or=-e __________ _ 

Formation Type: 
[gl Unconsolidated Formation 0 Bedrock 

Total Well Depth (ft) ___ Casing Diameter (ins.) 
(trrom gt,OWldsurfact) 

Casing Depth (Ft.) NIA 

Was Well Annular Space Grouted? D Yes [gl No D Unknown 
If Yes, To What Depth? · N/ A Feet 

Sealing Material Used 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Finn Doing Sealing Work 
......., Short Elliott Hendrickson Inc. 

Signature of P · Work Date Signed o,- 2 -?.00 
Telephone Number 

421 Frenette Drive 715 720-6200 
City, State, Zip Code 

Chi wa Falls WI 54729 

(4) 

L :AM 

Pre$ent 

WDNR 
r 

or Route 

810 Ma le St. 
City, State, Zip Code 

UPGRAD 1 
Reason For Abandonment 

Bor" leted 
Date o onment 

01/19/2001 

Depth to Water (Feet) 
Pump & Piping Removed? 
Liner(s) Removed? 
Screen Removed? 

D Yes 
D Yes 
D Yes 

Casing Left in Place? . D Yes 
If No, Explain Borehole Only 

Was Casing Cut Off Below Surface? 
Did Sealing Material Rise to Surface? 
Did Mal!lfial. Sffllr, After 24 Uom? 
If Yes, Was Hole Retopped? 

) No. 

0 No [gl Not Applicable 
0 No [gl Not Applicable 
0 No [gl Not Applicable 
[gl No 

D Yes [gl No 
(gl Yes 0 No 

□ Ye, [gl No 
D Yes 0 No 

(5) Required Method of Placing Sealing Material 
[gl Conductor Pipe - Gravity D Conductor Pipe - Pumped 
D Dump Bailer D Other (Explain) 

(6) Sealing Materials 
D Neat Cement Grout 
D Sand-Cement (Concrete) Grout 
D Concrete 
0 Clay-Sand Slurry 
D Bentonite-Sand Slurry 
[gl Chipped Bentonite 

0. S, 
From (Ft.) To (Ft.) Sacks Se;tlant 

Surface 8.0 8 lbs 

For monitoring wells and 
monitoring well boreholes only 

; D Bentonite Pellets 
1 D Granular Bentonite 
'□ . , Bentomte-Cement Grout 

Mix Ratio or Mud Weight 

DNR/COUNTY 



State of W~n 'VBWQRJUJIOLEJBO&BlIOL£ A.BANDONMffi 
Depanment of!llatural Resources . Form W ~'W · 11 , 

All~ work shalU>e perionn.Cf&-accordailcf W'idtfle.praviaidns of C~s NJ 111., ~ ll~« 141, Wis. 
Admin. Code, w~ver i, g,~aple. Also, see in,•tions m1back. 

~ N ft 

(If 

Gov't Lot 
Grid Location 

Street Address of Well 

Kreher Park 
City, Village 

Ashland 

N. □ s. 

N;:lt. 4 
OE 

VI 

Grid Number 

ft.DE. □ w. 

WEWDRILUIOLB/BORBHOLE INFORMATION 

(3) Original Well/Drillhole/Borehole Construction Completed On 
(Date) 

(7) 

0 Monitoring Well 
0 WaterWell 
0 Drillhole 
12] Borehole 

Constnaction Type: 

Construction Report Available? 
t2J Yes O No 

0 Drilled O Driven (Sandpoint) □ Dug 
12] Other (Specify) ...;;M=a.;;;.;cr=-=oc""-o.;;;.;r=-=e;__ _________ _ 

Formation Type: 
12] Unconsolidated Formation 0 Bedrock 

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

Casing Depth (Ft.) NIA 

Was Well Annular Space Grouted? 
If Yes, To What Depth? 

0 Yes 12] No O Unknown 
NIA Feet 

Sealing Material Used 

Chipped Bentonite 

(8) Comments 

(9) Name of Person or Finn Doing Sealing Work 
· riekson Inc. 

City, State, Zip Code 

Chi wa Falls WI 54729 

Present Well Owner 

810 Ma le St. 
City, State, Zip Code 

S net wt 54801 
Facility Well No. and/or Name (If Applicable) WI Unique Well No .. 

UPGRAD2 
Reason For Abandonment 

Bor· leted 
Date o an onment 

01/19/2001 

(4) Depth to Water (Feet) 
Pump & Piping Removed? 0 Yes D No 
Liner(s) Removed? 0 Yes O No 

t2J Not Applical 
t2J Not Applica 

Screen Removed? 0 Yes O No t2J Not Applicable 

I Casing Left in Place? 0 Yes t2J No 
If No, Explain Borehole Only 

Was Casing Cut Off Below Surface? 
Did Sealing Material Rise to SIU"fac:e? 
Did Material Settle After 24 Hours? 
If Yes, Was Hole Retopped? 

D Yes 12:1 No 
12:1 Yes O No 
0 Yes l2J No 
0 Yes O No 

(5) Required Method of Placing Sealing Material 
12:1 Conductor Pipe - Gravity O Conductor Pipe - Pumped 
0 Dump Bailer O Other (Explain) 

I 

(6) Sealing Materials 
0 Neat Cement Grout 

For monitoring wells and 
monitoring well boreholes o , 

0 Sand-Cement (Concrete) Grout 
0 Concrete 
0 Clay-Sand Slurry 
0 Bentonite-Sand Slurry 
12:1 Chipped Bentonite 

o. ants, 
From (Ft.) To (Ft.) Sacks Sealant 

Surface 4.0 4 lbs 

; 0 Bentonite Pellets , •. ·, 

1 0 Granular Bentonite ' 
: 0 Bentonite-Cement Grout 

Mix Ratio or Mud Weight 

DNR/COUNTY 
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Appendix B 

Analytical Results 



B1anch or Location: C.\ \ ~,;,.. +11. \I\ , W ( 

Pro;eot Contact: ;:re»\...., C;,ub\ 
Telephone: ( 7 1$) "7 l O - G., c.:? < 
P~Number: w )})Nt..9 "QI. 07 

Project Name: I\ !-1,\l i,,-1b U~fQerJI il.DPt:«..T'i 
Project Sumi: WI~<. oN s, r.J 
SampSed By (Print): Soti N e:.. (., ~:th,_ 

Data Package Optt~na 
(please clrote ff requested) 
Results Only 
EnCllem U!Vel Ill (Subject to Surcharue) 
EnChem l.Bvel IV (Subject to Surcharge> 

RI.ISh Tl.m■round Time RequulBd (T/IJ} -Pnllim 

Regullfmy 
lmllm 

llff 
11W -NPBE'S 

CERCUI 

.. - ...... --~-.-- --✓~ 
.,. ~- 0 IUl Bdlnae st., hfte & if & 8aleoce Drhrl. 

.. 
E ~H __ E __ ~_c. ____ ::_uo-_uo_-:.,_~_?-__ :m_802 _____ ::-_eow»-asoo_: ~_WJ_IS7_n ____ "-... ~---_-...•_-_-_-_-_-_-_-_-_-_""'.;.,• 

CHAIN OF CUSTODY S 9 o 6 6 1 

Ao:tla laHCL ·c.tl2S'Ot 
ft• lllllllm 1111111a11111111111 

FlllERED'? (YESINOJ -· 
PRESERVATION (000.E)• 

Nalril: 
Ml 

W.W.191 
WOI 
WII 

C:-CH1WI 
Win 

11-SltlGtt 

. _, __ auotet ____ , 

all . 

To: __,,5&_..""v....,l:.....,_. --------~ 

pany: ~------------• 
d!as: ___________________ _ 

.r\A.: _: :.:- .;,.•_· .. ;· .. ~,, 
_.,.- )~1i~·t,:-.. 

~ush TAT Wbjectto appnwaV ~~~=1t~,....,....,t!l-~t:....-...J.,~~~;t.:~~1F~~~~~!...!'..l!Ll:. __ -;-___ ~;itii,;;;:-"------1ii Oare Needed: ____________ II 

Transmit Ptelim flush Results by (clicle): 

PhoJle t;;) E-Mal 

:::•=1--,-:'>--:z-2_0 __ -,-:30o-----t.:~~~v.~(/,Zl!T-1.;~"1~iiiiiii:""--hiiioii~ey;"n--;::--x-"l\-----oiii~~--~~~leli8-:~}-·f=i·4.:l-;.'.:-~::~ -=-~.::..~..:.. . . . '_ l:~:~,¾ 
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1- 1 Lt. No .l:f/1 Ul/61 , Ul lo: c'.l 1 U : t.NCHt.11 FAX:9204698827 PAGE 

En Chem Inc;. 

- Analytical Raport -

1795 lncll.lSll'NI Onve 
Green 8ay, WI MIQ2 
U0-481-24SS 
IOCJ..7-EHCHEM 
~ ff0-4#8827 

Project Name : ASHl.AND LAKE FRONT PFtOPERTY 

,,...,._Number: WIDMIM01.01 Cliem: SEH 

Field ID : UPGMDIINT 130RtNGS 0-8' Report Pate: 1/31/01 

I-ab satmpr. Number: Hf211-001 

wt DNR LA'ES IO: 401132750 

Tnl RHMfi 

Arsenic o.&1 

Cadmium 0,18 

Chromium: 4.1 

Lead 20 

Selenium 0.076 

Cyanide. total C 0,16 

Lead• TCI..P < 0.20 

PhanoliC$, total recoverable < 0.515 

Fl'9ft liquids (p11nt filter) O.Q 

Solids, pelQtnt 79.7 

&&NZENE • METHANOL PRESEftVED SOIL 

TQ!uene◄& 

Dibrornofluorometnane 

4~Bromofluorobenzene 

Benzene 

ae..UNE . TCI-P 

Toluene-cl& 
Dibromofluoromethane 

4•Brornofl~benzene 

Benzene 

110 

109 

101 

< 26 

107 

99 

109 

< 0.0050 

LOD 

0.018 

0,0115 

0,068 

0.071 

0.0~1 

D,16 

0.56 

LOD 

i?5 

LOP 

Colf9cti•n Date : 1119101 

Matrix Trpe : SOIL 

Inorganic Results 

LOQ EQL Unff:B Code 

0.051 rng/l<g 

0.051 mg/Kg 

0.22 mg/Kg 

0,23 n,g/l(g 

0.16 mg/Kg Q 

0.51 mg/kg 

0.20 mg/L 

1.8 mg/l<g 

" % 

Organic Results 

Prep M4'1hod: SW846 50308 

EQL 

%R111cov 

%Recov 

%Recov 

60 UO,lkg 

Organic Results 

•natysl• 
Date 

1/30101 

1/30/01 

1/30/01 

1/30/01 

1/30/01 

1125/01 

1/25/01 

1/26/01 

1/25101 

1/25101 

Code 

Pl'9p Amtlyais 
Method Methorl Analys 

SW848J0509 SW8466020 dms 

SW848 30608 SW8466020 dm, 

SWB463050B SWS4e602O dms 

SWB4fJ 30e0B SW848602O dms 

SW845 3050tl SW8"66020 dm• 
SW8415 9012 SW8469012 '"MD 

SW846 3015 SW84860108 "MO 

EPA ◄20.2 EPA420.Z "MO 

SW8489095 SWl46!109S DJB 

SM2540G SM2540G PJB 

1/25/01 ANll,y&t: n T 

.\nafy•• An•'1• 
0a'W Met.hod 

1125/01 SWB◄1 easos 
1/25/01 SW84812108 

1/2B/Ol 

1125101 

:L 
SW841S82S'08 

SW841S8260B 

Prep Method: SW846 50308 Prwp Date: A-nalr•t: 'MD 

LOQ EQL 

1.0 

1,0 

1.0 

0.0050 

unais Coda 

%Recov 

%Recov 
%ReQOv 

mg/L 

Analysis Anal~••• 
Pit. MMhod 

1/25/01 SW84682fSOS 
1/25/01 

1/25/01 

1/26/01 

SW8468260B 

SW84012f50B 

SW846821SOB 

.\II aoll reaufta •rt reported on a dry weight basis i.mlass othorwl•• ncmtd. 
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t-lLI:: No.8'fl ov:.:n ·01 10:c1 10:1::NCHl::M FAX:9204698827 PAGE 4/ 4 

En Chem Inc. 

- Analytical Report -

Project Nlln'I• : ASHl-AND lAKI FFIONT PROPERTY 

ProJea Numt:,er : Wlt>NRl401.01 

Field ID : SEEP BORINGS 0-I' 

Lab Samp,. Number : 810261-00Z 

WJ.Ofllfltl,A• to: 4Htu'HO 

Test Result LOD 

Arsenic 1.1 0,021 

Cadmium 0.2, 0.021 

Chromium 3.7 0.085 

Le111d 25 0.090 

Seleni1o1m 0.32 0.065 

Cyanide, reactlv• < 2.5 

Cy111nide, total 1,3 0.21 

L•lld-TCLP < 0.20 

PhenOliOll, total recoverable 8.3 0.71 

F tee liqulcts Cfl•nt filter) 0,0 

Solids'. percent 15;5.4 

BENZENE • METHANOL PRESER"il) SOJL 

AM!rltt 
,....,It LOD 

Toluene-d8 91 
Dibromofluoromethane 94 

f-Bromofluorot,en2ene 851 

Ben;i;ene 280 39 

8ENZl:NEi • TCL.P 

Anatyte Reeult L.O1) 

Tol1.1ene-d8 108 

Dlbromofluoromethane 105 

4-Bromofluoroben.zen• 110 

B•nz•n• 0.012 

Clillllt: UH 

Report Date: 1/31/01 

Colllllction Date; 1/11/01 

....,..,,pe: .... 
Inorganic Result& 

LOQ EQL Units Cod• 

0.067 mg/l(g 

0.067 mg/Kg 

0.27 mg/Kg 

0.29 mg/l<g 

0,21 mg/Kg 

2.5 g/kg as 

0.67 mg/kg 

0,20 mg/L 

2.3 mg/kg 

% 

o/o 

Organic Results 

P"p Method: SWS46 50308 

LOQ f!QL Units 

%Recov 

%Reoov 

%Recov 

94 uglkg 

Organic Results 

Pntp Method: SW846 50308 

LOQ EQI- Unla; 

1.0 %Rtcov 

1,0 %Reccv 

1.0 %Recov 

0,0050 ms/L 

An1111y1t1s ,Prep An-,Y•ia 
Date a.tettio4 Method An111ly• 

1~1 ~.30601 SW844i.SOlU> dma 

1/30/01 SW84830508 SW8466020 dms 

11361to1 SW8483o50B SW8406020 elms 

1130101 SW84153050B SW8466020 dms 

1/30/01 SW84630508 SW8468020 dme 
1/31/01 SW-7.3.3.2 SW-7.U.2 *MD 

1/25/01 SW8469012 SW8489012 "MD 

1125/01 , SWIS413015 SWB466010$ •MD 

1128/01 EPA~20.2 EPA420.2 "MD 
llaS/01 SW848'9095 S\llle4ato95 pJe 

1125/01; SM26"40G SM2640G 0J8 

Pntp Date: 1125/01 Analyst: TLT 

Code 

Prep Date: 

Code 

A••ts AnalyailS 
Pate MMhod 

• 1/25101 

1/25/01 

1125/01 

1125/01 

SW848 S:z60B 

SW&468260B 

SW84682eDB 

S111/846 ll&OB 

Analyst: *MO 

Analy•I& Analyais 
·oate M~ 

1125101 SW846 82608 

1/25/01 

1125/01 

1125/01 

SW8468280B 

SW8468280B 

SW84682608 

All aoll resul15 ltnt reported on a dry weight Dasis unless oiherwl&e l'IClted. 



FILE l\b.971 01/31 'Ol 15~21 JD:ENCHE.M FAX:9204698827 

EftCheltflnc. 

- A,aatydcal Repert -

Proj9n,.,.. : ~D .. IC. FRONT ,.ltCPIERn 

Project Nurnti.r : WIDNR1401.01 Cliem: SEH 

Field ID: UPGRADIENT BORINGS o-a· Report Pare: 1/31/01 

LR._,..Numbet': MON1--, 

wt DNR LA'S ID : 4Gl1l2750 

Tnt ·ANuh 

Arsenic 0.51 

Cadmium D,1S, 

Chromium ◄.1 

Lead 20 

Salenium 0,076 

Cyanide, total < 0,15 

LHd·TCLP < 0.20 

Phenoflcs, total reco~rable < 0.56 

Free liquids CP•lnt filter) 0.0 

Solids, peri:ant 1-9.7 

BENZENE • METHANOi.. PRESERVED SOIL 

Analyte 

Toluene-d8 

Dibromoflucrometnane 

4-Bromofluorot.nzene 

Benzen• 

BENZENE • TCI..P 

Toluene-d8 

Dibromoffuoro!Mthane 

4•Brcmofluorobenzene 

Benzene 

110 

109 

101 
< 25 

Res1r,1lt 

107 

99 

109 

< o.ooso 

LOD 

0.016 

,~.016 

0,068 

0.071 

0,051 

0.115 

0.56 

LOD 

25 

LOI) 

Collec:ti•n Date : 1119111 

Matrbc T1p• : SOIL 

Inorganic Results 

LOQ EQL Code 
•na1,s1a Pntp Analysis 

Units a.to Method Methoct AnillJ• 

0.051 ms/J<g 1/30/01 SWl4e30!0B SW8466020 dms 

0.051 mg/Kg 1/30/01 SW8453050B SWS-466020 elm• 
0.22 mg/Kg 1130/01 SWS-46 30508 SW8466D20 dms 

0,23 msJl<g 1/30/01 SW841S 3060B SW8466020 dms 

0.16 mg/1(9 Q 1/30/01 SW8415 30501!1 SW8466020 dm• 
0.51 mg/kg 1/25101 SW8469012 SW8469012 '"MD 

0.20 tng/L 1/25/01 SW8415 3015 SW8466010B "MD 

1.8 mg/kg 112110, EPA420,2 EPA420.2 •MO 

•.4 1/25/01 SW8489095 SW8469095 DJB 

% 1/25/01 SM2540G SM2540G DJ8 

Organic Results 

Prep Melhod: SW846 50308 Pr9P Dale: 1/25101 Amalyst: TLT 

LOQ EQL Units 

%Reeov 

%Recov 

%Recov 
60 ug,lkg 

Organic RNults 

Prep Method: SW845 50308 

LOQ EQL Units 

1.0 '6Racov 

1.D %Recov 
1.0 %Fl•c::ov 

0.0050 mg/L 

c~ 

PrepDMII: 

Code 

Analysis Anaty•ia 
Datto. M9lhod 

1/25/01 

1/25/01 

1/25101 

1/25/01 

SW84182e08 

SW846_8280B 

SW8415 8260f!I 

SWl4S82608 

Analyst: ~MD 
Analysis Analysis 

1)11t. Malhod-

1/25/01 

1/25/01 

1/25/01 

1/25/01 

SW84682!0B 

SW848S260B 

S~lilOB 

SW846 821508 

All soil results .,. reported on a dry weight basis unless othorwlae noted. 
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FILE No.971 01/31 '01 15:21 ID:ENCHEM FAX:9204698827 PAGE 4/ 4 

En Chem Inc. 

- Analytical Report -

17116 IIICNSlfkll Drive 
G- 13ay, WI &4302 ~lo0-1-tNCHl!M 
F•: Qo-481J..11:27 

lifroject Name; ASHLAND LAKE FRONT PROPERTY 

..,.__,..,.,:~.n Clillflf: SIJf 

Report Date: 1/31/01 

Cc,tlection Date; 1/19/01 

Metrlll Type : $Oil 

Fleld ID : SEEP BORll!IGS w· 
Lab sample Number: a1ezs1-ooz 

WI DNR LAI tO : 4081 U7SD 

Te&t Result 

Arsenic 1.1 

Cadmium 0.24 

Chromium 3.7 

Le•d 25 

Selenium 0.32 

Cyanide, reac:tiv• < 2.5 

Cyanide, total 1.3 

Lead-TCLP < 0.20 

Ph•n~lios. total recoverable 8.3 

free liquids (~int filter) o.o 
Solids, perc:er,t 63.4 

BENZENE • METHANOL PRESERVED SOtL 

Toluene-eta 

Dibromotli,oramethane 

4-Bromoflworobenze,,. 

Ben.i:ene 

BENZEN& • TCLP 

Tolu.ne-dS 

97 

94 

89 

280 

Reeult 

LOD 

o.oa, 
0.021 

0.085 

0.090 

0.065 

0:21 

0.71 

LOD 

39 

LOP 

Inorganic Results 

lOQ EQL Units Cod• 

D.067 m;/KO 

0.067 mg/l<g 

0.,1 mg/Kg 

0.29 mgll(g 

0.21 mg/Kg 

2.5 g/kg EIS 

0.67 mg/kg 

0,20 mg/L 

2.3 mg/kg 

% 

% 

Organic Results 

p,-.p Method: SW846 5030B 

LOQ E!QL Units 

%Rec:o11 
%Recov 

%Reoov 
94 ug/kg 

Organic Results 

Pn,p Method: SW846 $030E:I 

LOQ EQL untra 
1.0 %Recov 

· Anaty•la Pntp Analysis 
Date Method· MethDd An.lys 

1/30/01 SW846 30508 SWliM660~ dma 
1/30/01 SW8463050B SW8466020 dms 

1/30/D1 SW8483050!:i SW84fSIS020 dms 

1/30/01 SW846 30508 SW8466020 dms 

1130,01 SW8463050B SW8466020 dms 
1/J1/01 SW-7.3.3.2 SW-7,3.3.2 *MD 

1/25/01 SW8469012 SW84&9012 9MD 

1125/01 , SW8415 3015 SW14660101:l "MD 

1126/01 EPA420.2 EPA420.2 ·11110 

1/25/01 SW8489095 SW84S 9095 DJl3 

1/.Z5/01: SM2540G SM2540G DJB 

Prep Da1e: 1125/01 Anatyst: n T 

Code 
Anatyala 4natysis 

t>at. Mttlhod 

1/25/01 

1/25/01 

1125/01 

1125/01 

SW841 8:il60E:I 

SW846 82608 

SW8468280B 

S\11,/846 1.11508 

PrepOat.: Analyst: *MD 
4nalyala Anatysis 

CDde Dale Method 

1/25101 ·SW846 82808 

I~ Dibromofluoromethene 

4-Bromofluoroben.i:ene 

l!!lenien• 

108 

105 

110 

0.012 

1,0 

1.6 
0.0050 

%Recov 

%Recov 
mgJL 

1/25/01 

1/25/01 

1/25/01 

SWM61!1210B 

SW8468260B 

SW84682608 

I 
I 
I 
:I 

All 11011 results •nt reported on a dry weight Dasis unless omerwlse noted. 
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1\11\IVAI\J~ I.JIU 

LABORATOlt,Y NARRATIVE 
T0-13 

Short EJJlot Hen4rlck1011, lac. 
Workorcter# 0102429 

One PUFJXAD Cartridge sample was received on February 23. 2001. The laboratory perfonned the 
analysis via Modified EPA Method T0-13 using OC/MS in the full scan moda. The aoxblet ~n 
•4 ~ COllfW1._ to 1.0rnl,. ~ pOf'fofnted via modiflmd Mcfflod 3540. $('e the data sheets for me reporting limits for each aompound. · 
Ollplicate ·extraottOll cannot • perfonned on PUFIXAD2 medf11, therefore duplicate results are derived 
from analyzing the extract twice. 

BecetY1u1 Nptg 

Thero were no receiving discrepancies. 

AnalytlyJ Nfda 

Naphthalene was detected in the Laboratory Blank. Due to the nature of PUFJXAI)2 extntction it is not 
possible to re-extract the associated samples. Associated results are "B" tJagged. 

PdnJtloa e(Dtta Oullllna naa 
r 

Saven q'Ulliflm may have been used on tllO daftt analysis sheets and indicate u follows: 
B ~ Exceeds inatrument calibration range. 
Q - &ceeds quality control limits. 
S - Saturated peak. 
J - Batima~ vaJi,c, 
B - Compound prosetnt m laboratory blank greater than reporting limit (background subtraction not 
performed). 
U - Compound analyzed for but not detected above the reporting limit. 
N - The identification is based on presumptive evidence. 
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Allt TOXICS LTD. 
SAMPLE NAM&: 001 

JD#: ailaflf..OlA 
EPA..,mTllOI> T0-13 GCIMS ftJLL SCAN' 

b ~,,, I • .....d .. ~ffl 

it.oa Pa~ r,f· NI.._,.: $~01 
Date"~ ~om -,'ti/11 

Rpt. Umlt Amount 
Compound (ug} · · (ua) 

. NaphthWana 4.0 400 a 
2~phlh11lene 4.0 100 
2..Qhtoronaphthalene 4.0 Not Detected 
Acenaphth~ene 4,0 Not t>Qtactad 
Aoonaphthene 4.0 12 Ftuorenc, ----·. ----. -----. ----------. ----. ---------. 4,0 - • - - - - - • - - - - • - - - - • - • - - • · "Ni>f t>eficied · · -
Pheoanthl'On• 4.0 ~ Detected 
Anthrllcene 4,0 Not Detected 
FluQranthena 4.0 Not Detected 
PYref1e 4.0 Not Detected ctiryiene · -· • · · --· • · · · -· • · · · · -• · ---· · · --· · · · -· • · · · · · °4:o --• · -· --• -· · · • --· · · • -····Not oifaoteci • • · 
&enzo(l)lnltdcane 4.0 Nol De18Cted 
Be~(btfluoranthone 4,0 Not Detected 
BcmZCl(k)ftuoranlhane 4.0 Not Detected 
Benzo(a)pyrene 4.0 Not Detected 
·1ndenQ(i;2,a=c:c1,isYreri• --· • --· --· • · --· • • · · -· • · · ---• ----"lo ----• --• --• -- -• • -· -• -• --• Noif>eiecLid ---
~ni(a,h)anlhracane 4.0 Not Dat.cted 
BMIO(Q,hJ)perytane 4,0 Not Dacected 

a• compound prasent lfl lc1boratory bfanlt, background sutitraclion not performed. 
Contaltner Type: PUFIXAP CartrldQa 

2·FluoroblphenyJ 
Terphe11Vf-«t14 

Page 3 

34 
51 

Method 
Llmlil 
15-88 
19-162 



MAR. -07' OllWED) 14:56 AlRTOXICS LTD TEL:916 985 1020 P. 005/006 ............ - -· ------- ---a-

AIR TOXICS LTD. 
~H ... ~ 

U>#J· 81024tt-02A 
JilPA METHOD T0-13 GCIMS FOLL SCAN 

I J 

Rpt LimH 

... .,,.1ca, .. ctfan; 
A_.• Dr An•~,.= .,,101 • 
D"'8af'litiiotJon1 1121#Q1.' 

COinpound Cua) --.W,V 
Nlf)hthlfena 1.0 •~ 
2-Melhy(naphthaltne 1.0 Nanllplkad 
2·Chlon,naphthalena 1.0 Nat Spllted 
Aeenaphthytene 1.0 Not Spiked 
Acar\aphthena 1.0 60 Ff~ -..•.... -.. -...... -......................... ·1:0 ... -..•....•.. --.•....•.. "Ncif Spiked .. . . 

Phananthrena 1.0 Nat Spiked 
Anttncene 1.0 Nat Spiked 
AUDl'llnthOflll 1,0 NotSpll(ad 
Pytene 1.0 . 71 
~ -----. -----. -----. ------. -. -----. --------. --, :, -. --------------------:.· . --a~ --. 
Senzo(11)11nthf'acane 1.0 Nat Spiked 
Benzo(b)ftUQranlhene 1.0 f Nat Spiked 
aenzo(k)ftuoranlhene 1.0 Nat Spiced 
Benzo(a)p)'rlne 1.0 · Not Spiked ·1ncleno(; ;i,a:.::d>pi,reni ....... -. -•. -.. -•.....•....... -. ·1~0 ....•....•.....• · · .. • • ~ . - -Not~Spfkaa • ·. • 
~~h)llttvaon 1.0 ' · Natlpbd 
Benzo(r,,h,f)perytona 1.0 NOi SpNced . 

-, ·,-, 

Contain., Type: NA • Not Appllcabl• 

2-Fluoral>ipherlYf 
Tetphenyt-d14 

Page 4 

%RacDV6,Y 

44 
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Method 
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1MB 
19-182 

I 
I 
I 

' I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

IhL:Ylb Y85 1020 P. 006/006 
I\ I KlUA l li:S LTU 

Compound 

AIR. TOXICS LTD. 
SAMPLE NAME: Lab Blank 

Ib#I 0112-tlt-O:tA 
EPA METHOD TON13 GC/MS JlllJLL SCAN 

RJ)t.L.lmft 
(ua) 

_____ _...._~--

P.- ~M" .. 
Pamt ,af ~atwfac 13/111)1·· · , 
P• of l.intc'1AOf l(afi/Q .. 

I h • 

Amaunt 
{uo) 

Naphlhalena 1.0 3.6 
2-Methylnaphthalan• 1.0 Not Oeiacted 
2-QhlofaNl~tmllane 1.0 Nat Patocted 
Acenaphlhytona 1.0 Not Oefacted 
Acenaphlhen1 1.0 Not Detected 
Fluo~- • --- • -- - ---• ---• ---• - -• ------- ------. - ----- ·1:0 - --- • --- ---• - -• - -- - --• - --Not Oifacied --. 
Phenamhrana 1.0 Nat Petacted 
Anthracene 1.0 Not Oaiacted 
Ftuoranthane 1.0 Nol Peteoted 
Pyrene 1.0 Not Detected ·chfYierio ---· --· • ---· -· · ---• ---• --· · --· -· -· -----· ---·(o -· ---------· • ---------· · -Not~ ---
Benzo(11)anthl'&Qm8 1.0 Not Petecfad 
Penzo(b)fluoranthena 1.0 Nai Detected 
Senzo(lc)fluoranthM• 1.0 Not Detected 
Benzo(a)pyrene 1.0 Not Oetectad indtimic1J,a:c:ci>i>wane · ----------. ------• ------• ---• --·1:0 ·• - - - • - -- - - - • - - - • - - - - - - • -Nof oefected- --
Olbenz(11,h)at'lthracene 1.0 Not Detected 
8enzo(g,h,l)ptNYJema 1,0 Not Detected 

Container Type: NA - Not Appltcabl• 

Surrogate1 

2-Fluorot>lphenYf 
Terphenykl1◄ 

Page 5 

52 
63 

Method 
l.lmtts 
15-QB 

19-162 
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TEL:916 985 1020 P. 004/006 
A IRiOX l CS LTD - ___ .........,.... .........,__ ~ ~ - - ---·----- -

AIR TOXICS LTD. 
&WPU&~tM 

JD#: 0102429 .. 0lA 
EPA MET.BOD TO~ll GC/MS Ji'lJLL SCAN ____ llffllffll __ _ 

'I • tk.,of'Ccl • t•tMifflM. • 
4,flO p"' Pf ,\r1'tlfli": -~1 . 

' ' ' ,, ', Data fif~•m ~ 
Rpl Umlt Amoi.,nt 

Compo&tnd (ug) {ug) 

Naphth~ena 4.0 400 a 
2-Me~I~ 4.0 100 
2-Chlt>JOOaphlhalene 4.0 Not Oa1eafed 
Aceoaphthytana 4,0 Not Det.ected 
Aoonaphthena · 4.0 12 J. 18 ¥'1iiorene • ----• · ----• -----• --------• -• ----• ---------• -4~0 -• -· --· • -· --• ----• ----• --Noi ~ ---
Pheoanthreoe 4.0 Nat Deteatad 
Anthl'llcene 4,0 Not Detected 
Fluoranthene 4.0 Not Detected 
Pyrens 4.0 Not Oetldad 
otuyiene · --· · · ---· -· -· -•.- -· · -· --• -· · • ---· --· -• · -· · -,:o · · · · · ---· --· -· ----· · -· --"Noff>efaoiad • -· 
Senzo(a)ant.hracane 4.0 Not Dotected 
aenzo(b}fluoranthene 4,0 Not Deteotad 
aenzo(k)fluoranthena 4.0 Not Detected 
Sanzo(a)pyrone 4.0 Not Detected ·1i1don0(1 :i.~d)pyren-• ---.. -. ---.. ---.. ---.. --. --... -. -lo ---.. -----. ----. -----. ---Noi fJoioclad ---
Olbenz{1,h)anthracane .-.o Nat Detected 
8$nzo(g,h,l)perylene 4,0 Not Detected 

a = compound present In laboratory blank, t>ackground 11ubtracUon not perfom,ed. 
Container Type: PUFIXM> Cartridge 

Sum,gatH 

2·Fluoroblphenyl 
Terphenyl~14 

\',Recovery 

Page 3 

34 
51 

Method 
Umltl 
15-98 
19--182 



ir Toxics Ltd. - Units Conveision Cakul"°r 

Units Conversion Calcutator 

Amouot 
1.18 

Calculate 

of 1 

Units Compounds 

ug/m3 ., Acenaphthene 

ppbv j .1840665 

ppmv I o. 0
1
00184f 

ug/L ; o . o o 118 I 
ugtm3 f Ii,,. 1_._1_8 ___________ 1 
mgtm3 I o ."00118 - "'I 

% 0 --------------

h0p1/www.alltP•""""""'"''-1 
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ir Toxics Ltd. - Units Conversion Calculator 

I 
Units Qonversio11 Oatculator 

I 
I ,, 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
:I 

Amount Units Compounds 

ug/m3 Y 2:.Methylnapnthalene 

Clear 

ppbv f 1. 66 ] 

ppmv f o. 0016595 I 
ug/L I o. 00921 1 

uglm3 _I 9_· ._a_1 __________ I 

mglm3 

% (1e?l------· -·· J 

http://www.airtoxics.com/cclasses/unitca1c.html 

Molecular 
Weight 

Y 142. 2 

10/17/2001 11:27 AM 



jr Toxics Ltd. - Units Conversion Calculator 

Units Conversion Calculator 

I of 1 
I 

Amount 
39 •. 25 

r 

Units Compounds 

ug/m3 Fl Naphthalene 

ppbv 17 .37 

ppmv I 0. 007367 

ug/L I o. 03925 

ug/m3 139. 25 

mg/m3 I o. 03925 
~ ,JR 

% I 7e-7 

' • J 
I 
·I 

l 
I 

http,//www .,;"°"'"--tcak:.h1 

Molecular 
Weight 0 128.16 

' 
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CU8NT: 

PHONE: 

AIR TOXICS LTD. 
l 1 I t 

AN l!NVIAoNMENTAI. ANALYTICAL. L.ABORATOAV 

WORK ODDER#: 010303& 

Work Order Summary 

Ms. Otoria ChoJnol\Ckt 
Short Elliot Hendricksun, Inc. 
64 l8 Normandy Lano 
Suite JOO 
MacliJtOn, WI S:3719 

P.O.# 

Ms. Gloria Chojnaclci 
Short Elliot Hcndrickllon, Inc. 
6418 Normandy Lane 
Suite 100 
Madi11on, WI 53719 

F'AXr 

DATB UCIUVED: 

608-270-S368 

608-274-2026 
3/1/01 

PROJRCf # WlDNR940l.07Ashland MOB 

DATE COMPLET11>1 3/lS/01 

, IBACUQNI 
OJA 
02A 
03A 
04A 

CERTJFJIU> BY: 

NAME 
001 
002 
003 
Lab Blank. 

ml 
T0-14 
T0-14 
't0.14 
T0-14 

DATB: 

CcrtflcationngmJlOrs: CA EiLAP- IJ49, NY Bl-AP- Jl291, llTBLAP- E-217, AZELAP-AZ0567 

180 ft LUE RA VINB ROAD, SUJT'E B POLSOM, CA • 95630 
(916) 985--1000. (ROO) 985-5955. FAX (916) 985•l020 

u:c&l'pf 
YAr,«tE& 

0;6psj 
3.0 "Hs 
.f.$"Hs 

~A 



MA~. -15' Q-1 (THU} 17: 42 AIRTOXICS LTD TEL:916 985 1020 
. . 1 

LABORATORY N.ARRAl'IVE 
T0-14 fl 

" I Short Elliot H eadrlcbon. lne. . ,, 
Work•rder# 0103035 

Three 6 Liter Summa Canister samples were received on March 0l~ 2001. The laboratory perfonned 
analysis via BPA Method T0-14 ltling GC/MS in the full scan mode. The '1ethod involves 
coneontratm, up to 0.5 ._, of air. The conccatrated IUctuet ia 1iu,a ft_a6 -...,otized aJ'll1 CWopt 
through a water IlllUlagement system to remove water vapor.· Following dehlunidificaiion. the sample 
puses directly into the GC/MS for amdysis. Seo the data sheets for the · reporting limits for each 
compound. 

During the five point calibration. two low-level standards arc used. Tho low-level a~dard thr T0,14 
oompcqnds ts spjked at O.S ppbv and represents the reporting B_mit for these . cpmpounds. The 
Jow~l~vcl atai:adard for the non-TO-14 compounds is spiked at 2.0 ppbv IJ1d represe11ts the reporting 
limit for these 001llJ>OWldS, The TO-14 compounds are present in both standards but~ exclu4ad tiom 
reporting in the 2.0 ppbv standard since a lower level is already included it1 the curve. 

Method, modifications taken to run these samples include: 
._.,,__, '/'0-U II TL ltf 1d(/btlolfs 

1'Clel11l01l Not specmc,q. wnnlll u.:,u m1nines ot· most rcccm aauy u,;v : ......... 
II 

mnetl, sfladarcfl ,. 
Intemal atlmda:rd ncoveries. Nor spc,cftled, WithiA 40% of the daily CCV intetnal staldafd area for 1 

blanks alld aampJea. 

mtm141 stuul•rd retention Not specified. Within 0.50 minutes of most recent dltily CCV hu=mal 
times. stlnduds 
Tntemll gajibfatioP critm.. Not apcciftod. RS]) o!l0% or leiufor .._nt ~t. «>% or !e11 

for non,,sran.i.rd an4 polar compounds 

Contluumg calibration Not specified. 70 - 130% for at lc•at 90% of standard~•• ISO -
verification criteria 140% for ,at least 80% ofnoa.•standard 'lJld polar 

.. 
compoun4, 1'• ,. 

~ponse fac~r for Average response Average reaponae facto.- (ICAL)~ " 
· qLJADtitation. ftietor (JCAL). . 

-

Reeelvfn1 Not■ 
Tho.re were rio receiving discrepancies. 

AnalytieaJ Notes 
There were no analytical discropm1cies. .J 

Definfttou of Data oualffvl11 Flaa 
Seven qualifiers may have been used on the data analysis sheets and indicates as fol1ows: .. 

B - Co1npo\lnd present in laboratory blank greater than reportina limit(background subtraction noti 
performed), 

J - Estimated value. 
B - Exceeds instrument calibration range. 
S - Saturated peak. 

2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
,I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

MA~. -15' ~l l HU) 17: 43 AIRTOXICS LTD TEL:916 985 1020 

Q- Exceeds quality conttol limits, 
U -C~ ~ tbr butttot·~· ~•the reportinltimit. 
N • The identification is based on pte&tunptive evidence. 

3 
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MA~. -15' ~l(THUl 17:43 AIR.TOXICS LTD 

AIR TOXICS LTD. 
SAMPI-I NAM!; HI 

18#: 010)03.!-QlA 
BP.A METHOD T0-14 GC,r,IS BULL SCAN 

' Pate of catt1ctl«Jri1. MQ/o1 , l 
PIia• af Analvllla: a,&/01 ;· 

Apt. Limit Rpt. 1-lmlt Amount Amount 
CamflC!und (ppbv} (11Q/nJ3) fppttv) {uG/1118} 
Fr•on 12 0.64 3.2 Not Datected NOi Patee~ 
F,-:,n 114 0.64 4.1!1 Not Oetectec:t Not Dlltacted 
Ohlotomathane 0.64 1.4 0.67 1,4 
Vinyl Chloride 0.64 . 1. 7 Not Oeteded Not Detected 
Bromomethana 0.84 2.s Not Detected Not Detaotad 
ch10f0ethaii8 - - - - - - - .. - - - . . . 0.64 . - - - - . - . f .7 .. - - - . ·Noi oatected. - . NOt betected ... 
Freon 11 0,64 3.7 Not Detected Not Detected 
1,1-Dichloroethene 0.64 2.8 Not Oatet:tec:I Not Detected 
Fraon 113 D.64 5.0 Not Detected Not Detected 
Melhyle,w Chloride 0.64 2.3 Not Detected Not Petect8d 
·1 ;1 :oichtoroetha"ne . . . . . . . . . o.M . . . . . . . . 2.e . . . . . . "Nef o.tedeif • . . Not betided . . 
cfa•1,2·Plc:ihloroethene 0.64 2.6 Not Detected Not Petect1d 

I 

Chloroform 0.84 3.2 Not Detected Not Dot■cted 
1, 1, 1-Trichloroathai,e 0.64 3.6 Not Detected Not Petect1d 
Carbon Tetrachlorkle 0.64 4.1 Not Detected Not D■tacted aerizeria. . . . . . . . . . . . . . . . . o.64 . . . . · . . . 2. f . · · . . · . . 2.s · . . · . . . · · a.2 · . . . 
1,2-Dfchlomethaoe 0.64 2,6 Nof Det.oted Not Detected 
Trlchloroeth■na 0.64 9.5 Not Detec:ted Not Oetei::tad 
1,2-Dlchloropropane 0,64 3.0 Not Detected Not O&mlGted 
cls-1,3-0lchloraprcpene 0.64 3.0 Not Detectc,d Nor Oltaatecf ro1i.iana . · · ·· . · . . . . ....... · . o.ii4 . . . · ... · 2.s . · · · . · · · . o.ei · · · · . · · ·a.1 · · 
lrans-1,3·Dlchloroprop1ne 0.84 3.0 Not Detected Not Detected 
1. 1,2-Trlchloroethane 0,64 3,6 Not Detected Not Dettclet1 
T 1tra0hloroethen• 0.64 4.4 Not Detaoted Not Detected 
Ethylene Dlbramlde 0.64 5.0 Nol Detected Not Detected 
chlorobll!lniene . . ' . . . . . . . . . . . . . . 0.64 . . . . . . . . 3.6 . ·Not Detected . . • . Nol bet•cted· . . 
Ethyl Benzene 0.84 2.e 5.0 22 
m,p•Xylene 0.64 2.8 3.4 16 
o-Xylen• 0.64 2.a 2.0 e.e 
Styrene 0.64 .2.8 Not Dot•oted Not Detaded 
1,i ,2,2-Tatr,iclikirooUi11rie . . . . . . . . . . 0.64 . . . . . . . . . 4.6 . . . . . . 't{of Detaciad . . . . NofDetected· . . 

1,S,6--Trlm■fhylbenzane 0,84 a.2 2.1 1 o 
1,2,4-Trlmethyfbenzano o.a4 3,2 5.5 28 
1,3-Dlchlorobenzane 0,64 3.9 Not Detected Not Detected 
1,4-Dlchlorobanzena 0.64 3.9 Nat Detected Not Detected 
chtorotol~ane. . . . . . ........... D,64 . . . . . . . . s.4 . . . . . ·Nof oiiteciei( ... Not°Datacted· .. 
1,2·DlchlorabenJene 0,64 3.9 Not Detected Not Detected 
1,2,4-Trichlorobenz■ne 0.84 4.9 Not Detected Not Det■cted 
HexitOhlorot>utedlane 0.64 7.0 Not Oetect1d Not Detected 
Propyf1ne 2.8 4.5 Not Oet.cted Not Det■oted 
1,3:autSdten& - . - - - - - - . - - - 2:a. . - - - - - - -5.8 - . . . . ·Not O&tectecf .. · · Not b8ttlct8cf . 
Acetone 2.8 ft.2 4.8 12 
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Ant TOXl-t?SLTll. 
SAMPLB NAMlsill 

JD#; 0113035-0lA 
EPA Mll:THOD TO-l4 Ge/MS li'ULL SC.AN 

Rpt. Limit Apt. Limit Ama"nt Amount 
compound (ppbv) (uG/1113) (ppbV) (uG/m3) _ 

Carbon Dlaulflde 2.8 B.2 Not Detected Not Detected 
2•Propanol 2.6 6.4 Not Detected Not Qetected 
tran1-1,2-Dlchfor081hene ~.6 10 Not Detected Not Detected 
Vinyl Acetate 2.6 SJ! Not Detected Not Detected 
2-Butanona (Methyl Ethyl 1<1tone) 2.6 7.7 0.70 2.1 Hexane .... - . . . - - -. . . . . . ... 2:s - . . . .. - .. 9.2 . -. -.. "N°oi Oetaciad ... - Not"Oetocted0 

•• 

Tetrahydrofuran 2.6 7.7 Not Detected Not Detected 
Cyclo~n• 2.B 9.0 Not Detectec;t Not Detected 
1 ,4•Dloxane 2.6 9.4 Not Ootected Not Oetacted 
aromodichlorornetha"• 2.8 18 Not Detected Not Detected 
+M°aihYl:2;pentanone . . . - • - . 2:e. . . . . i 1 - . . . . . · Not Petacieil . - - Not betectaci - · 
a-Hex11none 2.8 t f Not Detected Not Detected 
Dlbromochloromethane 2.6 22 Not Detected Not Detected 
Bromoform - 2.6 27 Not Detected Not Detected 
4-Ethyttotuane 2.6 13 7.7 38 Eitt.noi ...... - . - . . . . . . . . . . ts. . .. ,.e . - . . . ·Noi oeteated .... Not Detected· . . 
Methyl terr-autyl Ether 2.8 9,4 Not Detected Not Detected 
Hep-. 2,6 11 Not Detected Not Detected 

CQntalnaw TYpe: & Liter 81.1mma C11nleter 

SUl'r1;1gatea 
1,2·Dichloroeithttne-d4 
Totuene-cis 
4-Bromof11.1oroba11zene 

Page 5 
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M•thad 
Llmh• 
70-130 
70-130 
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AIRTOXICS LTD 

AIR TOXICS LTD. 
SAMPLE NAM'I: OOZ 

ID#1 0103035-0lA 
EPA METHOD T0-14 GCIMS FULL SCAN 

Apt. Limit RPI, Umlt Amount · Amaunt 
Compound <PpbV) (uG/m8) Cppbv) (uG/ma) _ 
Freon 12 o.74 3.7 Not Detected Not le&eated 
Freon 114 0.74 5.1 Nat Detected Not Detected 
Chlaromethane 0. 74 1.15 Not Detected Not Dltected 
Vinyl Chlorlde 0.74 1.9 N9t Det.oted Not Detected 
Sromomathane 0.74 2.9 Not Detected Not Petacttd 
Chloroettiane. . . . . . . . . . . . . . . . 0.1-t ........ 2.d . . . .. ),iot oitticiail .... Not 'Detacticf .. 
Freon 11 o. 74 4,2 Nor Oetectad Not Dtlttated 
1, 1-Dlchloroethene 0.74 3.0 Not Detected NDl'Detacted 
Freofl 113 0.74 5.8 Not Deteccsd Not Deteoted 
MethYlona Chloride 0.74 2,6 Not Deteeied Not Detectod 
·1;1'Pici.ioroetli• ... - - .... 0.1.- ... ·s.1 ... - ... ltitletticted- .. · Notbatecticf ·• 
o1.,;.1 ,2•01chl0roethene o. 74 3.0 Not Detected · Not Oetaaled 
Chloroform 0.74 3.7 Not Detected · Not Detected 
1, 1, f ·Trlchforoethane Q.74 4, 1 Not Detected . Not Detected 
C11rb0n Tetr11chlorlde D.74 4.8 Not Detected Not Detected oenieri,· · · · · · · · · · · · · · · · · · 0.1, · · · ~u · · · · · · · · ·,2 · · · · · · · - · 41° · · · · · 
1,~-Qlo,,.roetharte D,74 .a.1 Not Deteotad NotftlMcfld 
Trlattloroethene 0.74 4.1 Not Datectac:la Not Detected 
1,2•Dlchloroprop11n• 0.74 3.5 Not Detected Not OetDottd 
cl1·1,3-Dichl0r0propena 0.74 3.4 Not Detected Not Deteoied Toluene .. : . - ............ - .. 0.74. . . 2.8 ......... ·1.e·_-. ~ ....• a:a:" ... -
tr11na•1,3-Dlchloropropene o. 74 3,4 Not Detected Not Petectad 
1, 1 ,2• Trlcnloroathllne o. 74 4. 1 Not Detected Not Delectecf 
Tatrachloroetheoe 0.74 6.1 Not Detected Not Detected 
Ethylene Dlbromlde O. 74 S.8 Not Detected Not Detectacf 
bhlorobl!IOZGne . . . . . ..... - ••.. · . 0.74 ......... 3.5 ...... 0 N0i Peteciecf ... Not"Detactod· . 

Ethyl Benzene 0.74 3.3 18 78 
m,p•Xylene o.74 3.3 13 67 
a-Xylene 0.74 3.3 8.3 28 
Styrene 0,74 3,2 Not Detected Not Detected 
·,;1,2.2;Tetrachloroetti"ne . . . . . . . . . . 0.14 ......... s.2 .... - . ·Noi Detected - ... Not"Detectacf .. 
f,3,5-Trtmethy!ben~ene o.74 3.7 2.8 14 
1,2,4-Trtmethylbenzenl!I o. 74 3, 7 7. 1 86 
1,3-PfchloroJ)enzena 0. 7 4 4.8 Not Detected Nol Detected 
1,4-Dlchforobel'lzene 0.74 4,8 Not Detected Not Detected 
ch10ro,0Iuene · · · · · · · · - · • • • · · 0.14 · · · · · · · · a.e · · · · · · ·Not PatecieiJ · · · · Not betect•d· · · 
1,2-Dlchlorobenzena 0,74 4.15 Not Detected Not Detected 
1,2,4• Trtchlorobanzene 0.74 5.8 Not Detected Not Detected 
Haxachlorobut11dlene O. 74 8.1 Not DetllCted Nat Detected 
Propylel'le 3.0 5.2 Not Detected Not Detected 
; ,a:autad1ene · · · · · · - · · - · · · · · · · s:o · · · · · ,i-; · · · · · · Noi oetecied · · · · Nat Detected· · · 
Acetone 3.0 7.2 Not Detected Not Detectll(f 
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AIR. TOXICS LTD. 
S.\MPLE NAME: 002 

IP#1 Ol0303S-02.\ 

EPA METHOD T0-14 GC/MS FULL SCAN 
I 1't1 t 

RPt. Limit Rpt. Umlt Amount Amouni 
CO"!feUnd (ppbv) (a,Q/lh3) (pPbV) (\IGlln8) ,~ 

Carbon Dltulflde 3.0 9.4 Not Detected Not Detected 
2-Propenof 3.0 7.4 Not Deteotad Not Detected 
tl'8Al-1,2-Pk:hloroethene 3.0 12 Not Detected Not C>a,tectad 
Vinyl Acetate 3,0 11 Not Detected Not Oeteded 
2•8utanone (Methyl Ethyl·Ketone} 3.D B.9 Not Detectod NotDetected ii~arni . . . . . . . . . . . . . . . . . . . a:o. . . . . . . . . . 1 ,- . . . . . . . Not oetictad . . . . Not betecteci . . 
T11trahydraf1.1ran a.o e.9 Not Detected Nor DtffllCled 
Cyclohexane 3.0 1D Not Detected Not Detected 
1,4-Dfoxana 3.0 11 Not Detected Not Detected 
Bromocllchlorornethane s.o 20 Not Detected · Nat Datacted 
4-"M°ei~2:pentMOf\8. . . . . . . . ..... a:o ......... i2 . . ... 'Not Detaatect" ... Not betectecf . 
a~HManOne a.o 12 Not06tected Not Detected 
Olbromocttloromothane 3.0 28 Not Detected Not Deteated 
Bromoform 3.0 31 Not Detect9d Not Detected 
4-Ethytt•ne ·s.o 15 13 s1 
Ett-1E1noi ....... - . . . . . . . . . . s:o ..... s.1 . . . - . ·r•ioi Detecied .... Not betitetii" . 
Methyl tert-f31.11yt l=tti•r 3.0 11 Not Deteated Net Deteowd 
Heptane 3.0 1~ Not Detected Not Detected 

Cbntlln.r rypec IUJter sumn111 C11n111ar 

1,2-Dfchloroethan•·cl4 
TofUt:n•dB 
+B~l11Qfluorobenzene 

Page 7 
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AIRTOXICS LTD. 
SAMPLE NA.Me: HJ 

ID#: 0103035-03.A 
EPA METHOD T0-14 GCIMS Ji'tJLLSC>..N 

.. II 11',J I 

·· ' 'rQtHJ~7 ' 
1-65 

I I 'I 

'o,.t8°af°Colf■oflpt1t 2/im· , · 1 

11ttte or .-.wt1a: 3/5/01 . I~ 
Rpt. Limit Rpt. Umlt Amo1,nt Amount 

°'?Jnpa"nd (ppbv) (UG/"'3) f!pbV) (UG/m3) 

Freon 12 o.78 a.a Not o.taccod Ndt Doteated 
F,-:m 114 0.78 6.5 Not Detected Not Oetected 
Chlaromelhana 0.78 1.8 Not Detected Not o.ttcted 
Vinyl Chloride 0. 78 2.0 Npt Detected Not Detected 
aromomethana o.78 3.0 Not Detected Not Datacced 
ChlarO.itt1aM - . . . . - - . - - - . - . -0.78 - - .. - .. - . -2.; - - . - - ·Nai Deteciad .. - . Not ba(actOcf - -
Freon 11 c. 78 4.4 Not Detected Nat DDttlCted 
1, 1-Dlchloroethene 0. 78 3.1 Not Detected Not Detected 
Freon 113 o.78 a.o Not Detected Nat Detected 
Methylene Chloride 0.78 2.7 Not Deteoted Not Datect■d 1,1,:~ ............... e.1a . . . . . . . . a.2 . . . . . . "N'ai oitticfeis ... Hot 'Oetadid .. . 
cls-1,2·0lchloroethene O. 78 3.1 Nat Oetected Not Detected 
Chloroform D. 78 3.8 Not Detactec:I Not OetlGted 
1,1,1•Trlohloroethana 0.78 4.3 Not Detected NotDe.tected 
Carbon T■trachlortda D.78 6.0 Not Detected Not Detec:ted aan:i•n•· · · · · · · · · · · · · · · · · · · o.1e · · · · · - · · · 2.s · · · · · · · · ·14 · · · · · · · · · · 41· · · · · · 
1,2~Diat\lortic1Jhllne o. 78 3.2 Not Detected Not Detected 
Trl«.llorolthene o. 78 4.2 Nat Detected Not Detected 
1,2•Dlohloroprapal'l8 0.78 3.6 Not Detected Not Oet90ted 
cis• 1,3-Dlchloroprop11ne o. 78 S.6 Not Detactarl Nnt Detected Toluene . . . . . . . . . . . - . . . . . . . . o .. 78 . . . s.o . . . . . . . . . 11 . . . . . . . . . . 4a. . ' . . . 
triins•l,3-Dlehloropropene 0.78 3.6 Not Detected . Not Detactecf 
1, 1,2· Tffohloroethane o. 78 4,3 Not Detected Not Petecl■d 
Tc,tl'lilchloroathene a. 78 5.3 Not Detected Not'Oetei:ted 
Ethyfene Dlbromlde O. 78 6.0 Not Detected . Not Detocted 
ci,1orotianiona . . . - .. a.ta . . . . . . .. 3.e . . . . . ·Noi Datticied .... Not ·oitteotecf . 
Ethyl Benzene 0.78 3.4 29 1:30 
m,p-Xylene 0.78 3.4 28 120 
a-Xylene o. 78 3.4 11 49 
Styrene 0. 78 S.4 Not Oatected Not Detected 
1,·1,2,2-Tetr~tiloroethane . . . . . . .... o:1Ei .... 5.4 . . . .. -~Soi Detected. . . No(Datected7 •• 

1,S,5•Trtmethylbenzene 0.78 3.9 3.4 17 
1,2,4-Trtmethylbanzene o. 78 3.9 8.1 40 
1,3-Dlchlorabaniene 0.78 4.7 Not Detected Not Detectad 
1,4-Dlchlorobaniene 0.78 4.7 Nat Datect■d Not Detected 
ch10rotol~na. . . . . . . . . . ....... 6.1Ei . . . . . . .. 4. i ...... ·Noi oatecied .... Not Detected· .. 
1,2-Dlchlorobenzen• 0. 78 4, 7 Not Detected Not o.tacted 
1,2,4-Trlchlorabenzene o. 78 6.8 Not Detected Not Detected 
Haxaohlorab1.1tachne 0.78 8.4 Not Detected Nat Detected 
Propylene 3,1 5.4 .Not Datactecl Not Detected 
i ,s:euta~lene. . . . . . . . . . . ...... a. f . . . . 'i.6 ...... ·Not Detected .... Not 'oetitcteci · . 
Acetone s.1 7.5 4.7 11 
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AIR TOXICS LTD. 
SAMPUi HAMB,_ 

ID#t 010303S-03A 
J,A METHOD 1'0-J4 GOMS FULL SCAN 

r;Nraitl '. ""'\" "': rlf,. ,.,, . ..,,1 .. ,.,, ,,, "' ·r-.,,, . , '"' 
,,.. I I \ l

1 

I I \: ,~ 

PII.F.-FJ 

Compound 

1,65 

Flpt. Limit 
(ppbv) 

Carbon Disulfide 3.1 9.8 
2-Propanol 3.1 7, 7 
trlfll5• 1.2•0iohtol'Otlthane 3.1 12 
Vinyl Acetate 3.1 11 
2•Butanon,, (M•thyt Ethyl Keton1) 3.1 9.3 HeKane . . . . . .............. ·a:1 ........ h .. . 

• Tettahydrofuran 3. 1 e.a 
OyOfohexE1ne 3.1 11 
1,4-oioxane 3. 1 11 
Bromocflchloromethana a.1 21 

·Dwte ot~ni .;a-,· 
~~ af An•tvQta; 311101: 

Amount 
(ppbv) 

Not Detected 
Not Detecttd 
Not Detected 
Not Detaclld 
Not Detected 

• • ·Not Deteotod ... 
Not DetltCted, 
Not Detected 
Not Detected 

AmoN.nt 
(uG/n\l) 

Not Detected 
NcttO.teatad 
Not Detected 
Not Detected 
NotDeteoted 
f.Jcit oe1eciteif · · 
Not Detected 
Not Datected 
Not Detec;ted 
Not Detected .:Meihyl:2:peritanonE1 . . . . . ....... 3.1 · . . . . . . . . ;a ..... . 

Not Detected 
Not Deticted . 
Not Defected 

··Not~·-· 
.14ife~•none a.1 13 
Dibromoohforomethar,e 3.1 27 
Bromoform 3. 1 32 
4-Ethyltofuene a.1 15 Ethanoi . . . . . . . . . . . . . . . . . . . . ·a.1 · . . . . . . . . 5.9 . 

Methyl tert·Sl.ltyl 1:ther 3.1 t 1 
tfaphlne 3.1 13 

contMn•r TYpr. s Liter summ. Cenl•t•r 

Surl'.PQatea 
1,2•Dlchloroethane•d4 
Tofuena-d& 
+aromofluorobenzene 

Page e 

""RecOYIHY 
120 
106 
87 

Not Detected 
Not Detected 

21 

Not Detected 
Not Patec::red 
Not Detected 

100 
Not Detected . . . Not betect•d· . . 
Not Detected Not Deteoted 
Not Detected Not Detected 

Methad 
Limits 
70-130 
70•130 
70-180 
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AIR ·TOXICS LTD. 
S4MPU NAMS: 1-b Blank 

· IB#rtl0S03S-84A 

-·-

EPA METHOD T()•U GCJMS1f'Vy:..:SCAN 

:·: · · ·~ '·· · ,OSDIOf .,_te of ~leotlom NA . . • ··1 1, 
, mt. ~: 1.0Q Pith! Df AnlfVl!llti SlfflU· j: ,__ __________________________________ , 

APL Limit flpt. Limit Amount Amount 
aom,eund {f!bv) fuGlm3). (ppbv) (uG/ml) 

Fteon 12 o.so 2.5 Not Detected Not,t)etected 
Freon 114 0.50 3.& Not Detec;ted Not Dlteated 
Chloromettlane 0.60 1.0 Not Petectecf Not Detected 
V1nYI Chloride 0.50 1.s Not Detected Not DetlOltd 
Bromameth1ns · .a.so 2.0 · Not Detecred Not Dllteated 
bftloroattiane . . . . . . . . . . .. a.so . . . . . . . . ts ...... ·,..;oi e>eteiciad . . . Not Datectecf .. 
Freon 11 o.150 2.8 Not Detected Nol Detected 
1, 1 •Dlchloraathene 0.50 2.0 Not Detected Not Ptlteatet:t 
Freon 113 0.60 3.9 Not Oetectad Not Deteoted 
Methylene Chloride o.50 1.8 Not Peteet.ad Not Detected 
1 ;1 :ilk:ittorotiltiane . . . . . . . . . . . . . uo . . . . . . . . d.o . . . . . . . Noi 6etidied . • • Not batacticf . . 
Cla•1,2:-Dtc;hloroeth9ne 0.50 2.0 Not Detected Not l)eteatad 
Chloroform 0.60 2.6 Not Detected Not Detected 
1,1,1·Trk:hloroethan• 0.50 2.8 Not Detected NorQ-,tac,ted 

·· Carbon Tetrachloride 0.60 3.2 . Not Detected Not Datect9d 
S&rizarie · • . . . • . . - . . . . • . - . . 6,60 . - - . . - . . 1 .ri - . . . - . Noi DOteciec1 . . - . NQl iletic1Wi . -
1.2~Elfabf,raattlllfl8 0.50 t.a Not Detected NOi Detected 
Trtchloroethene 0.60 2. 7 Nol Detected Not Peteoted 
1,2•Dlchli:>ropropane 0.60 2.3 NQt Qeteoted Not Peleotld 
c:la·1,3-0IOhloropropene 0.150 2.3 Not Detected Not Detacted 
Toluene . . . . . . . . . . . . . . . o.50 . . . . .... i.li ...... ·Noi oitecied .... Ncic Dllticted .. 
tr .. ns•1,3-D1Ghlarcpropene 0.60 2.S Not Detected Not Dettatad 
1, 1,2· Trfchfatoelhane o.so 2.8 Not Detected Not Detected 
Tetrachloroethene o.so 3.4 Not Detected Not Detected 
Ethyfene DlbromlQe 0.60 3.9 Nat Detected Not. Detected 
Ch10ro6ei,Z,08 - - .... - - .... - - . o.50 . - - .. - - -2.3 .... - - ·Noi D&ticfed . - . - Ncit betece.iri · . 
Ethyl Benzene 0.50 2.2 Not Detected Not Detected 
m,p-Xylene o.so 2.2 Not Detect■'1 Not Detected 
o•Xyftma 0.60 2.2 Not Detected Not Defeated 
Styrene 0.50 2.2 · Not Detected Not Dlfeoted 
1 :1 ,2,2;Teti-actil0roetti11ne . . . . . . . . . . . a.sci . . . . . . . . :ts . . . . . . Noi Deteciect . . . . Not Detected· • . 
1,3,5· Trlmethy!benzene o.so 2.6 Not Detected Not DeCIICted 
1,2,4·Trtmethylben~ene o.so 2.5 Not Detected Nat Oetaoted 
1,S·Dlchlorobenzane 0.50 s.o Not Oatected Not Detected 
1,4-0lchlorobllnzene 0.60 3.0 Not Det&Qfed Not Detaoted 
Chlorotoluene . . . . . . . . . . . . . . . . o.sd . . . . i.a . . . . . . Not 6eteoted . . . . Not betactad· . . 
1,2•Dlchlorobenzene o.so 3.0 Not Datec:tad Not Oehteted 
1,2,4-Trlchloroben2ene o.so 3.8 Not Detected Not Detected 
Hexachlorabutediene 0.60 5.4 Not Detected Not Patactec:f 
Propylene 2.0 3.6 Not Detected Not Detected 
·1,3.-Bilt4~en8. - . - . . . - . . . . . . . . 2:0 - . . . . -ai.s . - . . . . · Noi D8t8cied . . . . Ncit betecit&d· . -
Acetone 2.0 4.B · Not Detected Not Dotecfed 
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AIR TOXICS LTD. 
SAMPLE N4ME: Lab 8118k 

JP#: 0l03035-04A 

EPA METflOD TO~l4 GC/MS FULL SCAN 

AJ't. Lfmlt Apt. Limit 
Compound (ppbV) (UQ/m3) 

Carbon Olsufflde 2.0 6.S 
2-Propanof 2.0 s.o 
trans-1,2-Dfchteroethane 2.D e.o 
Vinyl Acetate 2.0 7.2 
2•81.ttanone (Methyl ethyl Ketone) 2.0 6.0 i-lexana . . . . ................ 2:0 ..... i.2 ... . 

Tat~hydrofuran 2.0 6.0 
Cycfohexane 2.0 7.0 
1,4·Dloxane 2.0 7.3 
Bromodfchlorom,thane 2.0 14 

Amount 
(ppbv) 

Amount 
(UQ/m3) 

Not Detected Not Oeteoted 
Not OateGled Not Peteetad 
Not Detected Not Detected 
Not Detected Not Detected 
Not Detected Not Peteeted 

. · Not Patecteit . . . Niit"Deteateif . 
Not Detected Not Detected 
Nol Deteoted Not Detected 
Not Detected Not Detected 
Not Detected Not Dfltectecf 4-Maihyt:2:pentanone" . . . . . . . . . . . . . ·2:0. . . . . 8.3 . . . . . . Not o&iticfeiJ . . . . Not betecited· . . 

2-Hexanont 2.4 e.s 
Dibromoohloromethane 2.0 17 
Brcmoform 2.0 21 
4•Ethytto11.t•ne 2.0 10 eih~noi . . . . . . . . . . . . . . . . 2:0. . . . . . . . . s.e . . · . . 
Methyl lert-B\ltyl Ether 2.0 7.3 
Hoptan. 2.0 8.3 

cont,lner Type: NA - Nat Appllceble 

1,2•Diohloroettiane-d4 
Toluena-d8 
+aromoff 1.torol:>enzene 

%Recovery 
118 
95 
78 
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Not Detected Not Detaoted 
Not Detected Not Detected 
Not Detected Not Detected 
Not Detected Not Detected 
·Not Detected •... Not Detected° .. 
Not Petected Not Detected 
Not Oetac::tld Not Detected 

Method 
Limit• 
70-130 
70-130 
70-130 
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Remedial Action Option #A 1: Access Restriction 

Project: Ashland Lakefront- lnvestigation,.fnterim RAO, Design Report 
SEH# WIDNR9401 

CALC'O 'BY: GPW 
eMEcKl:D EN: MJB June 1S, 2001 

PRELIMINARY COST PROJECTION SUMMARY - RAO#A-1 

Remedial Action Initial Capital Costs: 

Remove Existing Fence 

Construct New Security Fence 
Wal:t1ing Signs 
Subtotal: 

Contingency 
Subtotal: 
Planning and Permitting: 

Engtneering 

Construction Oversight 

Subtotal, Remedial Action Initial Capital Costs: 
S..btotal,tnillal Capital Coats: 

25% 

20% 

10% 

10% 

Long Term Operations, Maintenance, and Monitoring Costs: 

$ 

$ 

$ 
$ 

630 

11,380 

240 
12,250 

$3,063 
$15,313 

$3,063 

$1,531 

$1,531 

Annual Site Monitoring & Maintenance 
Subtotal: 

$ 1,000.00 

Cootingency 
Subtotal Annual OM&M Costs: 

Capitalized Costs: 
Long Term Operation Period, n (years) 

Average Net Interest Rate, i 
Present Worth Factor (i, n) 

Annual OM&M Costs: 

Present Worth Long Term OM&M Costs 
Initial Capital Costs: 

Capitalized Total Costs: 

Annualized Costs: 
Long Term Operation Period, n (years) 

Average Interest Rate, i 

Amortization Factor (i, n) 

Initial Capital Costs: 

Amortized Capital Costs: 

Annual OM&M Costs: 
Annualized Total Costs: 

0% 

40 years 

5% 
17.159 

$1,000 

$17,159 
$21,438 

$38,597 

40 years 

5% 

0.058 

$21,438 

$1,249 

$1,000 
$2,249 

$1,000 

$0 
$1,000 

$21,438 
$21,438 



R.,..dlat Actlott-0,,tlon #lh: fhlok Cap , 

Project: Ashland Lakefront • Investigation, Interim RAO, Pesign Report 
SEH# WIDNR9401 . 

CALC'D 'BY: GPW 
CHECKED BY: 

October 29, 2001 

PRELIMINARY COST PROJECTIOtf SUMMARY - RAO#B-1 

lltemedlal Action mitlal t;;apital ColtS: 

Remove Existing Fence 
Temporary Barriers/Controls 
Clearing and Grubbing 

Remove/Replace OH Electrical 
Import Clean $and (sul'Myer) 
Import Clean Fill (Cap) 
Place and Compact Sand Sublayer 
Install Geomembrane 
Place and Compact Fill Cap 
Grading 

Import, Place, and Prepare Topsoil 
Seed 
Subtotal: 
Contingency 
Sub~tal: 
Planning and Permitting: 
Engineering 
Construction Oversight 
Subtotal, Remedial Action Initial Capital Costs: 
Subtotal,lnitlal Capital Costs: 

30% 

5% 
10% 
10% 

$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 
$ 

Long Term Operations, Maintenance, and Monitoring Costs: 
Annual Site Maintenance 
Subtotal: 
Contingency 
Subtotal Annual OM&M Costs: 

Capitalized Costs: 
Long Term Operation Period, n (years) 
Average Net Interest Rate, i 
Present Worth Factor (i, n) 
Annual OM&M Costs: 
Present Worth Long Term OM&M Costs 
Initial Capital Costs: 
Capitalized Total Costs: 

Annualized Costs: 
Long Term Operation Period, n (years) 
Average Interest Rate, i 
Amortization Factor (I, n) 
Initial Capital Costs: 
Amortized Capital Costs: 
Annual OM&M Costs: 
Annualized Total Costs: 

$ 

25% 

40 years 
5% 

17.159 
$1,250 

$21,449 
$124,751 
$146,200 

40 years 
5% 

0.058 
$124,751 

$7,270 
$1,250 
$8,520 

1,000 
4,400 

450 
5,000 
3,30() 
5,600 
2,640 

36,450 
10,500 
1,350 
5,400 

680 
76,770 

$23,031 
$99,801 

$4,990 
$9,980 
$9,980 

1,000.00 
$1,000 

$250 
$1,250 

$124,751 
$124,751 
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Remedial Action Option #C1: Excavation with Offsite Disposal 

Prc,Jedt: Ashland Lakefront - lnveet(gatq,. Interim RAO, Pesis,n Report 
SEH# WIDNR9401 

CAlC'O '&Y: ePW 
CHECKED BY: MJB 

Qetober 29, 2001 

PRELIMINARY COST PROJl!CTION SUMMARY- RAO#C-1 

Remedial Action Initial Capital Costs: 

Remove Existing Fence $ 
Temporary Barriers/Controls $ 
Remove/Replace OH Electrical $ 
Excavation $ 
Wood/Soil Stabalization $ 
Transport and Disposal $ 
Off-Gas Treatment System $ 
Continuous Air Monitoring $ 
Dewatering $ 
Install Geomembrane $ 
Place and Compact Bacfill Material $ 
Grading $ 
Import, Place, and Prepare Topsoil $ 
Seed $ 
Decontamination and Decommissioning $ 
Subtota1: $ 
Contingency 30% 
Subtotal: 

Planning and Permitting: 5% 
Engineering 10% 
Construction Oversight 10% 
Subtotal, Remedial Action Initial Capital Costs: 
Subtotal,lnitial Capital Costs: 

Long Term Operations, Maintenance, and Monitoring Costs: 
Annual Site Maintenance 

Subtotal: 

Contingency 
Subtotal Annual OM&M Costs: 

Capitalized Costs: 

Long Term Operation Period, n (years) 

Average Net Interest Rate, i 

Present Worth Factor (i, n) 

Annual OM&M Costs: 

Present Worth Long Term OM&M Costs 
Initial Capital Costs: 

Capitalized Total Costs: 

Annualized Costs: 

Long Term Operation Period, n (years) 

Average Interest Rate, i 

Amortization Factor (i, n) 

Initial Capital Costs: 

Amortized Capital Costs: 

Annual OM&M Costs: 
Annualized Total Costs: 

$ 

0% 

40 years 

5% 

17.159 

$1,000 

$17,159 
$465,449 

$482,608 

40 years 

5% 

0.058 

$465,449 

$27,125 

$1,000 
$28,125 

630 

3,150 

3,000 

50,000 

20,000 

65,000 
20,000 

31,000 

20,000 

50,000 

12,000 

700 

5,600 

350 
5,000 

286,430 
$85,929 

$372,359 

$18,618 

$37,236 

$37,236 

$465,449 
$465,449 

1,000.00 

$1,000 

$0 
$1,000 




