
 AECOM 
 303 E. Wacker Drive, Suite 1400 
 Chicago, IL  60601 
 aecom.com 
 

 

 

November 9, 2018 

Mr. Matthew J. Ohl 
Remedial Project Manager 
U.S. EPA – Region 5 
77 West Jackson Blvd., SR-6J 
Chicago, IL  60604 
 
Subject: Revision 1 of the Final Closure Report 
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Dear Mr. Ohl: 

On behalf Johns Manville, included with this submittal is two copies of Revision 1 of the Final 
Closure Report for the Non-Asbestos Containing On-Site Landfill (“On-Site Landfill”), a permit 
exempt “815” facility at the former Johns Manville manufacturing facility located in Waukegan, 
Illinois (#0971900014).  This Final Closure report provides the documentation to confirm that the 
final closure of On-Site Landfill remedial activity has been completed in accordance to the Final 
Phase II Remedial Work Plan (Revision 1) dated June 20, 2008, and satisfactorily meets the full 
requirements of the First Amended Consent Decree, the Adjusted Standard Order dated December 
6, 2007, and regulations for existing landfills set forth in 35 IAC Part 814, Subparts A and C.  

If you have any questions, please contact me at 312.861.4030. 

Yours sincerely, 

 

 

Tim Dull, P.E. William A. Bow, C.P.G. 
Senior Project Manager Vice President 
timothy.dull@aecom.com william.bow@aecom.com 

Attachment:  Revision 1 of the Final Closure Report, Non-Asbestos-Containing On-Site Landfill 
 
Copies: 

Charlene Falco, Illinois EPA, Charlene.Falco@Illinois.gov  (1 hardcopy, electronic copy) 
Scott Myers, Johns Manville, Scott.Myers@jm.com (electronic copy) 
Brent Tracy, Johns Manville, Brent.Tracy@jm.com (electronic copy) 
Kirston Buczak, USACE, Kirston.A.Buczak@usace.army.mil (electronic copy) 
Dave Peterson, DMP, dmpete@dmpete.cnc.net (electronic copy) 
Ben O’Neil, USACE, benjamin.r.oneil@usace.army.mil (electronic copy)
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Executive Summary 

AECOM Technical Services, Inc. (AECOM) has prepared the Final Closure Report for the Non-
Asbestos Containing On-Site Landfill, Revision 1 (On-Site Landfill), a permit exempt “815” Facility at 
the former Johns Manville (JM) manufacturing facility, located at 1871 North Pershing Road in 
Waukegan, Illinois; State Facility ID# 0971900014.  This Final Closure Report is being submitted as 
part of fulfilling the documentation of activities governed by the First Amended Consent Decree 
(FACD), Civil Action No. 88C 630, entered in 2004.  This Revision 1 to the Final Closure Report 
incorporates U.S. EPA comments and AECOM responses presented in the following documents and 
on Table 1: 

1) Final Closure Report submitted to the U.S. Environmental Protection Agency (EPA) on March 
31, 2017.   

2) Response to U.S. EPA Comments Received December 5, 2017 (RTC #1) (Appendix F) was 
submitted to the U.S. EPA on April 25, 2018. 

3) Response to U.S. EPA Comments Received July 26, 2018 (RTC #2) (Appendix G) was 
submitted to the U.S. EPA on August 22, 2018. 

4) Response to U.S. EPA Comments Received September 13, 2018 (RTC #3) (Appendix H) 
was submitted to the U.S. EPA on September 26, 2018. 

5) Response to U.S. EPA Comments Received October 19, 2018 (RTC #4) (Appendix I) was 
submitted to the U.S. EPA on November 9, 2018. 

The On-Site Landfill was closed and stopped accepting waste in 1998.  The On-Site Landfill meets the 
definition of “existing facility or existing unit” contained in 35 IAC Section 810.103, it is subject to the 
standards for existing landfills and units, set forth in 35 IAC Part 814, Subparts A and C.  The final 
cover for the landfill was constructed in 2008.  The completed final cover consists of a 1-foot thick 
barrier layer, a 1-foot thick sand drainage layer, a 3-foot thick compacted clay soil cover, and surface 
vegetation.  

This Final Closure report provides the documentation to confirm that the final closure of the On-Site 
Landfill (#0971900014) remedial activity has been completed in accordance to the Final Phase II 
Remedial Work Plan (Revision 1) dated June 20, 2008, and satisfactorily meets the full requirements 
of the FACD, the Adjusted Standard Order dated December 6, 2007, and regulations for existing 
landfills set forth in 35 IAC Part 814, Subparts A and C. 
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1.0   Introduction 

AECOM Technical Services, Inc. (AECOM) prepared this Final Closure Report for the Non-Asbestos 
Containing On-Site Landfill, Revision 1 (On-Site Landfill), a permit exempt “815” Facility at the former 
Johns Manville (JM) manufacturing facility, located at 1871 North Pershing Road in Waukegan, 
Illinois, State Facility ID# 0971900014).  This Revision 1 to the Final Closure Report incorporates U.S. 
EPA comments and AECOM responses presented in the following documents and on Table 1: 

1) Final Closure Report submitted to the U.S. Environmental Protection Agency (EPA) on March 
31, 2017.   

2) Response to U.S. EPA Comments Received December 5, 2017 (RTC #1) (Appendix F) was 
submitted to the U.S. EPA on April 25, 2018. 

3) Response to U.S. EPA Comments Received July 26, 2018 (RTC #2) (Appendix G) was 
submitted to the U.S. EPA on August 22, 2018. 

4) Response to U.S. EPA Comments Received September 13, 2018 (RTC #3) (Appendix H) 
was submitted to the U.S. EPA on September 26, 2018. 

5) Response to U.S. EPA Comments Received October 19, 2018 (RTC #4) (Appendix I) was 
submitted to the U.S. EPA on November 9, 2018. 

The On-Site Landfill is located in the southeast corner of the JM property as shown on Figure 1.   
Fill Area 1 of the On-Site Landfill, also known as the Miscellaneous Disposal Pit (MDP), is an 
approximately 12-acre rectangular area to the south of the former Collection Basin and former Settling 
Basin.  Fill Area 2 is an approximately 3.5-acre square-shaped area comprising roughly the southern 
one-third of the former Collection Basin.  These two fill areas of the Non-Asbestos Containing On-Site 
Landfill are hereafter referred to collectively as the “On-Site Landfill.” 

This Final Closure Report is being submitted as part of fulfilling the documentation of activities 
governed by the First Amended Consent Decree (FACD), Civil Action No. 88C 630, entered in 2004.  
Under the terms of the FACD, JM was required to develop and implement the approved Final Phase II 
Remedial Work Plan(s) (RWPs) for three areas of the JM property:  (1) Wastewater Treatment Ponds, 
(2) the On-Site Landfill; and (3) the Industrial Canal, Pumping Lagoon, and Collection Basin.  
Following closure, JM is required to implement measures and perform activities required for operation 
and maintenance (O&M) of the closed areas for a minimum period of 30 years after completion of 
construction.  

The On-Site Landfill is closed.  The On-Site Landfill stopped accepting waste in 1998, and the final 
cover was constructed in 2008 and is considered to have a fully established vegetated final cover as 
documented in this Final Closure Report.  Because the On-Site Landfill meets the definition of 
“existing facility or existing unit” contained in 35 IAC Section 810.103, it is subject to the standards for 
existing landfills and units, set forth in 35 IAC Part 814, Subparts A and C. 

Between 2005 and 2008, data was collected related to landfill gas monitoring, leachate collection, and 
groundwater monitoring.  Additional work completed between 2005 and 2008 was related to 
developing a design basis for the On-Site Landfill cap and deriving an appropriate HELP Model that 
was acceptable to the U.S. EPA.  Data was submitted to the Illinois Pollution Control Board (IPCB) in 
support of the adjusted standards, comments were received, and responses to comments were made.  
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On December 6, 2007, the IPCB issued an Opinion and Order regarding adjusted standards for the 
On-Site Landfill.  The IPCB granted JM adjusted standards for (i) landfill gas monitoring frequency, (ii) 
landfill gas management system, (iii) standards for location of monitoring points, and (iv) the horizontal 
extent of the zone of attenuation.  

The gap between the conclusion of substantial work in November 2008 to 2016 was in-part, due to 
ongoing O&M of the vegetative cover and changes to the Industrial Canal and Pumping Lagoon 
closure methods.  Submittal of the March 2017 Final Closure Report was tabled until all work 
described in the FACD was complete. 
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2.0   Background 

2.1 Property Location and Description 

JM’s approximately 353-acre Property is located along the shoreline of Lake Michigan primarily in the 
City of Waukegan, Lake County, Illinois (Figure 1).  It is bounded on the west by the Union Pacific 
Railroad, on the south by Greenwood Avenue, NRG Energy Inc. Waukegan Generating Station, 
Commonwealth Edison, and City of Waukegan property, on the east by the shoreline of Lake 
Michigan, and on the north by the Illinois Beach State Park Nature Preserve. 

For discussion purposes, the Property may be divided into five general areas (Figure 1): former 
Manufacturing Area (roughly 109 acres), former Disposal Area (142 acres), Borrow Pit (roughly 50 
acres), Beach (roughly 23 acres) and former Industrial Canal and former Pumping Lagoon (roughly 29 
acres).  The On-Site Landfill (approximately 15.5 acres) is located within the south east corner of the 
former JM Disposal Area.  The former Settling Basin occupies the central portion of the former JM 
Disposal area, with the former Collection Basin to the east and the Mixing Basin and Catch Basin to 
the immediate west. 

2.2 Property History 

JM has occupied the Property since approximately 1920.  Prior to that time, the area was largely 
undeveloped.  Manufacturing facilities were constructed within the former Manufacturing Area  
(Figure 1) beginning in the early 1920s with various changes and additions made until the late 1970s.  
At its peak, the manufacturing plant employed up to several thousand workers and produced a wide 
range of asbestos-containing products.  The manufacture of asbestos-containing materials (ACMs) 
was discontinued at the Site circa December 1985.  Manufacturing of other building materials 
continued until September 1998.  

By October 2001, the manufacturing buildings in the southwestern portion of the JM Property were 
demolished.  The only permanent structure that currently remains on the Property is a building to 
house property maintenance staff and equipment, adjacent to the Pumping Lagoon. 

Historically, waste manufacturing debris and other ACMs were placed in the former JM Disposal Area.  
In September 1983, pursuant to the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), U.S. EPA placed the Disposal Area on the National Priorities List.  In July 
1985, JM submitted a Remedial Investigation Report for the JM Disposal Area.  In accordance with 
the original federal Consent Decree (OCD) between JM, U.S. EPA, and the State of Illinois dated 
March 18, 1988, the former JM Disposal Area was closed and capped with an engineered cover.  
These closure and capping activities began in 1989 and were completed in 1992. 

As stated above, JM has previously conducted substantial closure activities within the former Disposal 
Area pursuant to the OCD between the United States of America, the State of Illinois, and JM.  That 
work was substantially completed prior to 1992.  Other areas of the Site, including the On-Site Landfill 
were, by agreement, left open for continued use as part of the manufacturing operations until they 
were no longer needed for that purpose.  
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To support post-1992 (non-asbestos) manufacturing operations, a portion of the southeast corner of 
the former Disposal Area was utilized for on-site disposal of non-asbestos waste materials generated 
at the plant (On-Site Landfill).  During its operating history from 1992 to 1998, the predominant waste 
that was placed in the On-Site Landfill was calcium silicate, an inert, nonhazardous material used by 
JM to produce T-12, a high temperature calcium silicate block insulation material.  JM also disposed 
of lesser quantities of roofing materials, wood, paper, and cardboard, materials in the On-Site Landfill 
that Illinois Environmental Protection Agency (Illinois EPA) subsequently considered to be putrescible 
wastes.   

Subsequent to manufacturing activity, through 2016, the property activity involved regulatory activities 
with the objective of final closure as described in Table 2 and described in sections to follow.  
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3.0   Chronology of Events 

A summary of key milestones and chronology of closure events and associated construction activities 
for the On-Site Landfill is provided in Table 2.  This summary includes time periods of non-asbestos 
containing landfilling operations, interim and final landfill capping and closure activities with key 
regulatory milestones through final vegetative cover establishment from 1989 through 2016. 
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4.0   Final Closure Requirements 

Performance of work for the On-Site Landfill closure is described in Section V of the FACD, paragraph 
15 (c).  JM is required to close the MDP and portion of the collection basin where non-asbestos 
containing waste materials were deposited in accordance with 35 IAC Part 814 – Standards for 
Existing Landfills and Units, or an adjusted standard of 35 IAC Part 814.  Completion of work identified 
in FACD is described in this section.  Table 4 compares the FACD with the Final Phase II Remedial 
Work Plan (Revision 1) dated June 20, 2008 and references the document approving any scope 
change. 

4.1 Adjusted Standards 

JM was granted adjusted standards to 35 IAC Part 814 Subpart A and C for the On-Site Landfill.  This 
included exemption to the requirement for a leachate collection or management system.  Prior to 
construction of the On-Site Landfill cap in 2008, periodic removal of leachate from wells was 
performed.  Leachate recovery documentation is included in the 2009 to 2017 Annual Reports for On-
Site Permit Exempt “815” Facility (Reports #8 to #16 identified in Table 3).  Following the cap 
construction, leachate no longer accumulated, as expected.  The key milestone dates for the initial 
petition, regulatory correspondence, and final order by the IPCB is as follows: 

• On June 30, 2004, JM filed an adjusted standard petition with the IPCB.  

• On August 5, 2004, the IPCB issued an order to address deficiencies in the petition. 

• On September 30, 2004, JM filed an amended adjusted standard petition with IPCB. 

• Illinois EPA comments dated November 17, 2004, August 30, 2005, September 14, 2005, and 
November 23, 2005 were addressed by JM in various meetings and report submittals.  

• On November 14, 2006, JM submitted a request for U.S. EPA opinion regarding proposed 
groundwater monitoring well locations. 

• On December 5, 2006, U.S. EPA issued a letter of agreement that alternate groundwater 
monitoring locations were acceptable. 

• On December 6, 2007, the IPCB issued an Opinion and Order regarding Adjusted Standards 
for the On-Site Landfill. 

Adjusted standard supporting documents and correspondence reflected the key milestones above are 
provided in Appendix A.  The IPCB Opinion and Order of December 6, 2007 granted JM adjusted 
standards for (i) landfill gas monitoring frequency, (ii) landfill gas management system, (iii) standards 
for location of monitoring points, and (iv) the horizontal extent of the zone of attenuation.  Additional 
details regarding these four adjusted standards are provided in Section 4.1.1 to 4.1.4 below. 

4.1.1 Landfill Gas Monitoring 

Landfill gas monitoring procedures and data are presented in the 2009 to 2017 Annual Reports for 
On-Site Permit Exempt “815” Facility (Reports #8 to #16 identified in Table 3).  The Adjusted 
Standard Order (IPCB, 2007) granted the following landfill gas monitoring program an adjusted 
standard as follows: 
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Johns Manville must operate all gas monitoring devices, including the ambient air 
monitors, such that samples will be collected on a semi-annual basis for a period of five 
years following approval of this adjusted standard.  If, at the end of five years, the 
requirements for implementing a Landfill Gas Collection System (35 Ill. Adm. Code 
811.311) are not met, no further monitoring must be conducted. 

The landfill gas monitoring system was comprised of subsurface and ambient air monitoring locations 
described in the Final Phase II RWP Non-Asbestos Containing On-Site Landfill Closure (Revision 1) 
by LFR dated June 2008.  Sixteen monitoring locations were used to detect migrating landfill gases 
within, and in, the immediate perimeter of the On-Site Landfill.  Well logs for landfill monitoring 
locations are provided in Appendix B.  As the Site is comprised of two distinct fill areas, three ambient 
air monitoring locations were located downwind of each fill area.  

The landfill gas monitoring events required by the adjusted standard was conducted from May 21, 
2008 to September 17, 2012.  The results are summarized in data tables from the 2012 annual report 
(AECOM, 2013) submitted to the Illinois EPA and U.S. EPA dated February 14, 2014 and provided in 
Appendix C.  The results indicate that the requirements for implementing a landfill gas collection 
system were not met, so no further monitoring was conducted per the Adjusted Standard Order.  

Landfill gas monitoring is no longer required nor is there a need for further monitoring of landfill gas 
emissions as described in the 2012 Annual Report for On-Site Permit Exempt “815” Facility (Report 
#11 in Table 3) and the Petition of Johns Manville for an Adjusted Standard from: 35 Ill. Adm. Code 
811.310, 811.311, 811.318, 811.320, and 814 (Report #23 in Table 3).  Landfill gas monitoring data 
described in the 2012 Annual Report indicated that no substantial pressure was measured and the 
On-Site Landfill cap minimized the introduction of water, which further mitigated the generation of 
landfill gas.  Therefore, there is no buildup of pressure beneath the On-Site Landfill cap.  Additionally, 
the On-Site Landfill vegetation is thriving and there has not been any visual indication of vegetative 
stress due to landfill gas (i.e. “vegetation burnout”), even prior to On-Site Landfill capping activities.       

4.1.2 Landfill Gas Management System 

The Adjusted Standard Order (IPCB, 2007) granted the following landfill gas monitoring program 
adjusted standard: 

Johns Manville must install a gas management system if a methane concentration greater 
than 50 percent of the lower explosive limit in air, is detected below the ground surface by 
a monitoring device or is detected by an ambient air monitor located as close as possible 
to, but outside the boundary line shown on Figure 7 of the amended adjusted standard 
petition (attached to and made a part of this order) or the property line, whichever is less. 

Landfill gas samples from monitoring points shown on Figure 2 located outside the landfill boundary 
(i.e., LMW-12, LMW-19, LMW-21, LMW-23, LMW-25, SMW-07A, SMW-08AR, SMW-10A, and  
SMW-12R) were monitored semi-annually from fall 2008 to September 17, 2012.  The methane 
concentrations were less than 50% of the lower explosive limit (LEL, or 5% methane) for the period 
May 21, 2008 to September 17, 2012.  The results are summarized in data tables from the 2012 
annual report (AECOM, 2013) submitted to the Illinois EPA and U.S. EPA dated February 14, 2014 
and provided in Appendix C. Soil gas monitoring data was not collected from LMW-20, LMW-22, 
LMW-24, and LMW-26 due to submerged well screens. 
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Monitoring ceased at these locations when data indicated it was not required by the December 2007 
Adjusted Standard Order (Report #23 in Table 3) to install a landfill gas collection system nor perform 
further landfill gas monitoring as discussed in the 2012 Annual Report for On-Site Permit Exempt 
“815” Facility (Report #11 in Table 3).   

Based on results of the landfill gas monitoring program (Report #11 of Table 3), no landfill gas 
management system is required per the adjusted standards (Report #23 of Table 3). 

4.1.3 Groundwater Monitoring  

The Adjusted Standard Order (IPCB, 2007) granted the following groundwater monitoring well location 
adjusted standard:  

Johns Manville must install groundwater monitoring wells at the locations specified on 
Figure 8 (Rev. 1, July 19, 2007) (attached to and made a part of this order) of the 
amended adjusted standard petition.  Those monitoring wells located along the proposed 
zone of attenuation boundary (see condition 4) shall be considered “Applicable 
Groundwater Quality Standard” (AGQS) wells consistent with the requirements of 35 Ill. 
Adm. Code 811.318(b)(5) 

During August 20 to August 26, 2008, JM installed groundwater monitoring wells as identified in 
Figure 8 of the December 7, 2007 Adjusted Standard Order.  The final locations of the groundwater 
monitoring wells are shown in Figure 2, and well construction logs are provided in Appendix B.  

A total of eleven (11) temporary piezometers were installed to assist in the determination of 
groundwater elevations, flow direction, and gradients within the shallow sand aquifer.  These 
temporary piezometers and three additional piezometers (04-89, 04-91, and 04-92) were also used to 
assess the soil gas quality before and after the adjusted standards were approved.  Two inch 
diameter PVC piezometers were installed within or near Fill Area 1 at three (3) locations (LMW-04, 
LMW-06 and LMW-07) and one inch diameter PVC piezometers were installed south and east of Fill 
Area 1 at eight (8) locations (P-87 through P-94) and east of Fill Area 2 at three (3) locations (04-89, 
04-91, 04-92).  Two inch diameter piezometers were installed using a drill rig equipped with hollow 
stem augers and constructed of two inch polyvinyl chloride (PVC) risers and 5 feet of 0.010 inch 
screen.  One inch diameter piezometers were installed using a Geoprobe® drill rig with an expendable 
aluminum drive point and constructed of one inch PVC risers and 5 feet of 0.010 inch screen.  
Temporary piezometers, 04-89, 04-91 and 04-92, were installed with a Geoprobe® drill rig to a depth 
of five feet below ground surface (bgs) with 2.5 feet of 0.010 slotted screen on the bottom.  Both 
diameters of temporary piezometers were installed to a depth below the surface of the shallow water 
table.  Additional details of the temporary well installation and construction are provided in the Site 
Investigation Report dated September 26, 2005 (Report #28 in Table 3) and the Final Phase II 
Remedial Work Plan, Revision 1 dated June 20, 2008 (Report #32 in Table 3).Comparisons of 
groundwater and leachate monitoring results to standards as well as data trends are provided in the 
2009 to 2017 Annual Reports for On-Site Permit Exempt “815” Facility (Reports #8 to #16 in Table 3).   

4.1.4 Zone of Attenuation 

The Adjusted Standard Order (IPCB, 2007) granted the following zone of attenuation adjusted 
standard to JM:  

The zone of attenuation for Johns Manville’s on-site landfill, within which concentrations of 
constituents in leachate discharged from the unit may exceed the applicable groundwater 
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quality standard set forth at 35 Ill. Adm. Code 811.320, is a volume bounded by a vertical 
plane located as shown on the amended adjusted standard petition Figure 8 (Rev. 1, July 
19, 2007) (attached to and made a part of this order), extending from the ground surface to 
the bottom of the uppermost aquifer and excluding the volume occupied by the waste. 

The zone of attenuation was established by the Illinois EPA for O&M of the On-Site Landfill as 
depicted in Figure 8 (Revision 1, July 19, 2007) of the December 6, 2007 Adjusted Standard Order 
provided in Appendix A.  

With final closure of the On-Site Landfill, the zone of attenuation will continue to be referenced during 
the post-closure monitoring phase of landfill O&M. 

4.2 95% Phase II Work Plan 

Under the terms of the FACD, a Draft Phase II RWP (35% design) was to be submitted within 60 days 
following issuance of the IPCB’s final decision on the adjusted standard petition.  That decision was 
issued on December 6, 2007.  However, rather than submit the work plan at the 35% design level, as 
the design elements were largely completed and to expedite the overall schedule, JM elected to 
submit a Final Phase II RWP at the 95% level, bypassing the Draft Phase II RWP.  

The U.S. EPA approved the Final Phase II RWP with modifications on April 14, 2008.  On June 8, 
2008, JM submitted Revision 1 of the Final Phase II RWP (LFR, 2008a) addressing each modification 
requested by U.S. EPA, as described in the transmittal letter for the Final Phase II RWP.  A copy of 
the U.S. EPA and JM correspondences dated; February 8, 2008, April 14, 2008, and June 20, 2008 
for the Final Phase II RWP are provided in Appendix D.  

4.3 Completion of Construction 

After detailed review, the final barrier layer grades, sand drainage layer, and final clay protection layer 
construction was completed in accordance with the Final Phase II RWP (Revision 1) dated June 8, 
2008 (LFR, 2008a), including supporting plans for quality assurance and construction quality control.  
The final vegetative cover is considered to meet the requirements of 35 IAC 811.322 referenced in 35 
IAC 814.302.  No issues or emergency conditions were encountered during completion of On-Site 
Landfill capping activities. 

Appendix E contains a written report and as-built drawings documenting final remedial construction 
stamped by a registered professional engineer.    

Approval of the Final Phase II Remedial Work Plan dated June 20, 2008 (Report #32 in Table 3) 
served as the basis for approving sand for the drainage layer.  Sand testing results indicated that 
standards were achieved and the sand was suitable for use.   

Under the terms of the FACD, JM shall submit a written report to the U.S. EPA for approval, with a 
copy to the Illinois EPA, when it has completed construction of remedial activities for the On-Site 
Landfill.  This Final Closure Report provides supporting documentation and notice to the Illinois EPA 
that the construction of the On-Site Landfill remedial activity has been completed in full satisfaction of 
the requirements of the FACD.   
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4.4 Ongoing Regulatory Requirements 

The following paragraphs provide a description of the closure requirements from 35 IAC 811, 814, and 
815 that are applicable to the On-Site Landfill.  

35 IAC 811: The On-Site Landfill meets the definition of “existing facility or existing unit” contained in 
35 IAC Section 810.103. The only requirements in 35 IAC 811 that are applicable to the On-Site 
Landfill are the general requirements in 35 IAC Section 811.110 (Closure and Written Closure Plan) 
and 35 IAC Section 811.111 (Post-Closure Maintenance).  This Final Closure Report and the Final 
Phase II Remedial Work Plan dated June 20, 2008 (Report #32 in Table 3) satisfy the requirements of 
the Closure and Written Closure Plan in 35 IAC 811.110.  Post-closure maintenance has been 
performed since January 2009 and will continue to be performed in accordance with 35 IAC Section 
811.111 per the current O&M Manual which will be revised as necessary.  

35 IAC 814: The requirements in 35 IAC 814 Subparts A and C are no longer applicable as they are 
addressed in the Final Phase II Remedial Work Plan dated June 20, 2008 (Report #32 in Table 3) 
and the Petition for Adjusted Standards (Report #23 in Table 3) with one exception.  Section 814.302 
(b)(2), which requires the owner or operator to provide a long-term static safety factor of at least 1.5 
(and 1.3 under seismic conditions) to protect the completed units against slope failure, is applicable. 
However, a soil cover with a grade averaging 10 horizontal to 1 vertical (10 percent grade), and flatter, 
are common covers at Fill Areas #1 and #2.  Fill Area #1 was constructed by filling a depression that 
was surrounded by the CERCLA landfill. The CERCLA landfill cap was completed in the early 1990s 
and approved by the U.S, EPA in the First Amended Consent Decree (FACD) and Explanation of 
Significant Differences (ESDs). Fill Area #2 was constructed by filling a depression called the 
Collection Basin, and that too was approved by the U.S. EPA in the FACD and ESDs.  

35 IAC 815: The On-Site Landfill is considered a permit exempt “815” Facility. As such, an annual 
report is required pursuant to 35 IAC 815 Subpart C. Data gathered and submitted with the annual 
report (Reports #3 through #16 of Table 3) fulfills the requirements identified in Part 815.303. 
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5.0 Certifications 

Certification of this report by a licensed professional engineer in the State of Illinois is provided below: 

I attest that this document and all attachments were prepared under my direction or 

reviewed by me, and to the best of my knowledge and belief, the work described in the 
report has been completed in accordance with the Phase II Remedial Work Plan 

(Revision 1) dated June 20, 2008, and meets the requirements of the FACD, the 
Adjusted Standard Order dated December 6, 2007, and regulations for existing landfills 
set forth in 35 IAC Part 814, Subparts A and C, and the information presented is 

accurate and complete. 

Professional Engineer's Seal or Stamp 

Name: Timothy Dull 
Title: Senior Project Manager 

Company: AECOM Technical Services, Inc. 
Registration Number: 062-048470 
License Expiration Date: 

Signatu~e: \ A~ P Date: 
I --

The certification required in the FACD for construction completion of the JM On-Site Landfill is 
provided below: 

Name: 
Title: 

To the best of my knowledge, after thorough investigation, I certify that the information 

contained in or accompanying this submission is true, accurate, and complete. I am 
aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment for knowing violations. 

Scott Myers 

Company: 

ProjectNo.60556851 November 2018 
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Table 1 ‐ Response to U.S. EPA Comments Cross‐Reference Table

On‐Site Landfill ‐ Johns Manville

Waukegan, Illinois

Response to Comment (RTC) 

Document

Comment 

Number Reference in Final Closure Report

1 Section 1.0

2 Table 3, Compact Discs

3 Tables 2 and 3, Compact Discs

4 Section 3.3 of Appendix E

5 Appendix M of Appendix E

6 Sections 2.1 and 2.2.2 of Appendix E

7 Section 4.0 and 5.0 of Appendix E

8 Section 4.0 and 5.0  and Appendix M of Appendix E

9 Section 4.3

10 Section 4.1, Table 3, Compact Discs

11 Sections 4.1.1. and 4.1.2, Table 3, Compact Discs

12 Sections 4.1.1, 4.1.2, and 4.1.3, Table 3, Compact Discs

13 Sections 4.1.2 and 4.1.3, Appendix B, Table 3, Compact Discs

14 Section 4.1.1, Table 3, Compact Discs

15 Section 4.1.3, Table 3, Compact Discs

16 Section 5.0 of Appendix E

17 Section 8.3 of Appendix E

18 Appendix H of Appendix E

19 Section 3.2 and Appendix L of Appendix E

20 Section 2.1

21 Section 2.1 and Appendix C of Appendix E

22 Section 5.0 of Appendix E

23 Section 5.0 of Appendix E

1 Table 3, Compact Discs

2 Table 2

3 Tables 2 and 3, Compact Discs

4 Table 4

5 Section 3.3 and Appendices A and F of Appendix E

6 Section 2.2.1 and 3.5 Appendices A, D, E, and H of Appendix E

7 No Action

8 Section 4.4

9 Section 5.0 and Appendices A and O of Appendix E

10 Section 8.3 of Appendix E

11 Sections 3.3 and 3.5 of Appendix E

12 Section 2.1 of Appendix E

13 No Action

1 Section 3.5.2 and Appendices A and N of Appendix E

1a Section 3.5.2 and Appendices A and N of Appendix E

1b Section 3.5.2 and Appendices A and N of Appendix E

1c Section 3.5.2 and Appendices A and N of Appendix E

1d No Action

1e Section 2.2.2 of Appendix E

1f Sections 5.0 and 6.0 of Appendix E

1g No Action

2 Section 3.1 and 8.3 of Appendix E

1 No Action

2

Section 3.5.2 and Appendices A and N of Appendix E, Table 3, 

Compact Discs

3 Section 3.5.2 and Appendices A and N of Appendix E

4 Appendix N of Appendix E

5 Section 8.3 of Appendix E

6 Sections 3.1 and 3.5.2 of Appendix E

Response to October 19, 2018 U.S. 

EPA Comments (RTC #4)

Response to July 26, 2018 U.S. EPA 

Comments (RTC #2)

Response to December 5, 2017 

U.S. EPA Comments (RTC #1)

Response to September 13, 2018 

U.S. EPA Comments (RTC #3)



Table 2.  Chronology of Events and Construction Activities 

Date Milestone 
July 13, 1989 to August 7, 1989 As part of CERCLA Disposal Area closure activities, JM completed installation 

of a 6-inch sand layer over the sideslopes and base of the Miscellaneous 
Disposal Pit (MDP).  After the sand layer installation, JM continued to place 
non-asbestos containing manufacturing wastes in the MDP. 

December 20, 1989 to January 1990 A 15-inch clay cover was placed on the sideslopes of the MDP as part of 
closure activities for the CERCLA Disposal Area. 

May 8, 1990 JM completed installation of an additional six-inch sand layer over regraded 
wastes of the MDP.  Placement of the sand layer concluded USEPA 
requirements for closure of the MDP prior to the closure of the CERCLA 
Disposal Area. 

September 1992 JM prepared and submitted an Initial Facility Report (IFR) to the Illinois 
Environmental Protection Agency (IEPA) describing the disposal activities that 
had taken place and the plans for future disposal in the On-Site Landfill.  The 
IFR filed in 1992 indicated JM’s intention to operate the On-Site Landfill as an 
inert waste landfill, based on leachate data for the wastes that were intended 
to be placed in the unit. 

1992 to 1998 Non-asbestos-containing waste placement activities into the On-Site Landfill. 
Daily and interim cover was periodically placed over waste material in Fill  
Area #1 and Fill Area #2.  

September 22, 2000 The U.S. EPA issued a Second ESD to the OCD.  In the ESD, U.S. EPA 
determined that the On-Site Landfill should be closed. 

April 2003 Thickness of interim clay barrier was placed over Fill Area #1 and Fill Area #2 
was confirmed with 86 soil borings.    

July 10, 2003 A Compliance Plan for closure of the On-site Landfill was submitted to the U.S. 
EPA and the Illinois Environmental Protection Agency (IEPA) regarding 
activities that are planned to meet the regulatory requirements for closure and 
to identify those requirements that cannot be met; and for which JM intends to 
seek adjusted standards from the IPCB.  Appendix D (Construction 
Compliance Plan) of the Final Phase II Remedial Work Plan (RWP) (Revision 
1) superseded the July 10, 2003 Compliance Plan.

September 6, 2005 Site Investigation Report submitted to U.S. EPA and IEPA. 

February 8, 2008 Final Phase II Remedial Work Plan (Revision 0) submitted to U.S. EPA and 
IEPA. 

April 14, 2008 U.S. EPA approval of Phase II Remedial Work Plan with modifications. 

June 20, 2008 Final Phase II Remedial Work Plan (Revision 1) submitted to U.S. EPA and 
IEPA.  

August 4, 2008 to November 7, 2008 Completed final capping of On-site Landfill.  Achievement of design barrier 
layer sub-base grades, a 1-foot thick sand drainage layer and a 3-foot thick 
compacted clay final protective layer was completed as described in the 
Construction Completion Report (Appendix E). 

November 8, 2008 to November 30, 2016 Operations and Maintenance for the final cover per the activities described in 
Section 4 of the Final Phase II RWP (Revision 1).  Closure of the On-site 
Landfill was delayed due to changes to the Industrial Canal and Pumping 
Lagoon closure methods, and closure of the On-site Landfill was tabled until all 
the work described in the First Amended Consent Decree (FACD) was 
completed in November 2016.  



Table 3 - On-Site Landfill Reporting Summary 
On-Site Landfill - Johns Manville 

Waukegan, Illinois

Reporting Programs Report # Title of Report Date of Report
1 Consent Decree (1988) 3/18/1988
2 First Amended Consent Decree 2/4/2004
3 2004 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2005
4 2005 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2006
5 2006 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2007
6 2007 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2008
7 2008 Annual Report for On-Site Permit Exempt "815" Facility 2/12/2009
8 2009 Annual Report for On-Site Permit Exempt "815" Facility 2/12/2010
9 2010 Annual Report for On-Site Permit Exempt "815" Facility 2/15/2011

10 2011 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2012
11 2012 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2013
12 2013 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2014
13 2014 Annual Report for On-Site Permit Exempt "815" Facility 2/13/2015
14 2015 Annual Report for On-Site Permit Exempt "815" Facility 2/3/2016
15 2016 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2017
16 2017 Annual Report for On-Site Permit Exempt "815" Facility 2/13/2018

17
First 5-Year Post-Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 4/1/1997

18
Second 5-Year Post-Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 6/7/2002

19
Third 5-Year Post-Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 3/21/2008

20
Fourth 5-Year Post-Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 11/22/2013

21
Fifth 5-Year Post-Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 2/16/2018

22
Petition of Johns Manville for an Adjusted Standard from 35 Ill. Adm. 
Code 814, 811.310, 811.311, 811.318, 811.320 9/30/2004

23
Petition of Johns Manville for an Adjusted Standard from: 35 Ill. Adm. 
Code 811.310, 811.311, 811.318, 811.320, and 814 12/6/2007

24 Initial Facility Report 9/1/1992
25 Operation and Maintenance Manual, Revision 1 10/11/2002

26
On-Site Landfill Supporing Documents to Describe Historical Activities at 
Johns Manville Site 2/24/2003

27 Proposed Final Cover Soil and Thickness On-Site Landfill 9/17/2004
28 Site Investigation Report On-Site Landfill 9/26/2005

29
Response to IEPA Comments on HELP Model (August 30, 2005) and 
Petition for Adjusted Standards 4/25/2006

30
Request for U.S. EPA Opinion on Proposed Groundwater Monitoring 
Well Locations; On-Site Landfill 11/14/2006

31
Final Phase II Remedial Work Plan Non-Asbestos Containing On-Site 
Landfill Closure 2/8/2008

32
Final Phase II Remedial Work Plan Non-Asbestos Containing On-Site 
Landfill Closure, Revision 1 6/20/2008

33 Operation and Maintenance Manual, Revision 2 5/18/2010
34 Revised Quality Assurance Project Plan (Revision 1) 1/24/2013

35
Non-Asbestos Containing ON-Site Landfill Construction Final Closure 
Report - State Facility ID# 0971900014 3/31/2017

36 CERCLA Operations and Maintenance Manual, Revision 3 3/24/2018

Miscellaneous 
Reports

5-Year Post-Remedial 
Construction Reports

Adjusted Standard 
Petition and Order

Consent Decrees

815 Reports



Table 4 - Comparison of First Amended Consent Decree Requirements and the Remedial Work Plan 
On-Site Landfill - Johns Manville

Waukegan, Illinois

First Amended Consent Decree (FACD) or 
Regulatory Reference Document Indicating Scope Change

Barrier Soil Layer: minimum 12-inch vertical thickness of previously placed clay (as interim cover), or 
equivalent.
Lateral Drainage Layer: 12-inch vertical thickness of sand overlying the Barrier Soil Layer.
Final Protective Layer: 36-inch vertical thickness of clay overlying the lateral drainage layer capable of 
supporting vegetation.

Section 3.2 Landfill Gas 
Monitoring

Landfill gas monitoring plan and schedule and ambient air monitoring 35 IAC Part 811.310 and Adjusted Standard Order.
Adjusted Standard Order dated 12/6/2007 describes the reduction in 
landfill gas monitoring in multiple sections. Landfill gas management 
changes described in the 2012 Annual Report dated 2/14/2013.

Section 3.3 Leachate 
Monitoring and 

Management System
Includes design of leachate collection and monitoring system, leachate sampling and recovery.

35 IAC Part 811.309; Monitoring Results provided in 
On-Site Permit Exempt "815" Facility Reports to 
Illinios EPA.

Adjusted Standard Order dated 12/6/2007 describes changes to the 
"zone of attenuation" [Section 811.320(c)(1)] for leachate monitoring 
in multiple sections.

Section 3.4 Groundwater 
Monitoring System

Includes design of well construction, location, sampling plans and schedules, and contingency plan.
35 IAC Part 811.318 and 811.319, and the Adjusted 
Standard Order.

Adjusted Standard Order dated 12/6/2007 describes changes in well 
locations and groundwater quality monitoring in multiple sections.

Site Security - 6 ft high perimeter fence and swinging gates with key entry pads and signage.
Access Roads - Class I ro Class II access roads located along south and east boundaries of Site and between Fill 
Area #1 and Fill Area #2.
Inspection Frequency - A minimum frequency of quarterly inspections of the final cover and all vegetated areas 
for a period of five years.

Final Cover Maintenance - The final cover will consist of 36 inches of clay over a 12 inch sand drainage layer 
over a 12 inch minimum compacted clay barrier layer. The top surface of the final cover will be vegetated. The 
primary function of the final cover is to reduce water percolation and infiltration through the waste material 
and to route water drainage from the sand drainage layer to surface drainage. Normal O&M consists of regular 
inspections, tree/shrub removal, and erosion repair. Non-routine O&M includes differential settlement and 
slope repair. The required O&M period in accordance with the FACD is 30 years after completion of 
construction. After 30 years, U.S. EPA and the State of Illinois shall evaluate the need for further operation and 
maintenance as specified in the FACD.

Cover Inspections - On-Site Landfill cover inspections will consist of weekly inspections until vegetative cover is 
thriving, monthly inspections conducted thereafter, and inspections within 72 hours of heavy rainfall events. 
Inspections will be conducted concurrently with inspection requirements for the CERCLA vegetative cover in 
the approved O&M Manual for the JM Disposal Area. 

Maintenance - The detailed construction of the vegetated soil cover for the site is described in Section 3.0. 
Replacement materials should meet the specifications established in Section 3.0.
Construction Compliance Plan No update.
Emergency and Contingency Plan No update.

Sampling and Analysis Plan
Revised Quality Assurance Project Plan (Revision 1) dated 1/24/2013 

Section 3.3.

Quality Assurance Project Plan Addendum Revised Quality Assurance Project Plan (Revision 1) dated 1/24/2013.

Site Health and Safety Plan
CERCLA Operations and Maintenance Manual, Revision 3 dated 

3/24/2018.

Final Phase II Remedial Work Plan On-Site Landfill, Revision 1 (RWP) dated June 20, 2008

Section 3.1 Final Cover 

Section 4.0 Operation and 
Maintenance Activities

CERCLA Operations and Maintenance Manual, Revision 3 dated 
3/24/2018.

Section 5.0 Other Submittals FACD Section V(15)(b)

Described in “Proposed Final Cover Soil and Thickness” (LFR, 
September 17, 2004) and equivalent cover per 35 IAC Part 
811.314(b)(3)(A)(iii).

35 IAC Part 811.11; Operations and Maintenance 
Manual, Revision 1; FACD.

FACD Section III(4)(x) and V(15)(c).
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CL~.1~1('S CJFFJGr: 

BEFORE THE ILLINOIS POLLUTION CONTROL BOARD JUN 3 0 2004 

IN THE MATTER OF: 

PETITION OF JOHNS MANVILLE 
FOR AN ADJUSTED STANDARD FROM 
35 ILL.ADM. CODE PART 814, §§ 811.310, 
811.311, 811.318 

) 
) 
) 
) 
) 
) 
) 
) 

STATE OF !LU ,,, 
Pollution Con~ru1 t:: .. ;'" 

AS 04- ()J 
(Adjusted ltandard-Land) 

NOTICE OF FILING 

To: Attached Service List 

Please take notice that on June 30, 2004, Johns Manville has filed the attached 

adjusted standard petition, a copy of which is hereby served upon you. 

Edward P. Kenney 
Sidley Austin Brown & Wood LLP 
Bank One Plaza 
IO South Dearborn Street 
Chicago, Illinois 60603 
(312) 853-7000 

CHI 2987515vl 

Johns Manville, Petitioner. 

I , 
I_/ 



PETITION OF JOHNS MANVILLE 
FOR AN ADJUSTED ST AND ARD FROM 
35 ILL.ADM. CODE PART 814, §§ 811.310, 
811.311, 811.318 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

AS04- of 
(Adjusted Standard-Land ) 

PETITIONER JOHNS MANVILLE'S PETITION FOR AN ADJUSTED STANDARD 
FOR CERTAIN PROVISIONS OF 35 ILL.ADM.CODE, PARTS 814 AND 811 

Statement Describing Standard From Which Adjusted Standard is Sought, Pursuant to 35 
Ill.Adm.Code § 104.406 

Johns Manville ("JM"), a Delaware corporation, comes by its attorneys, and 

pursuant to Section 28.1 of the Illinois Environmental Protection Act ("the Act"), 415 ILCS 

5/28.1 and 35 Ill.Adm.Code §§ 104.400 et seq., seeks an adjusted standard to requirements 

contained in 35 Ill.Adm.Code Part 814, which incorporates specific requirements of 35 

Ill.Adm.Code§§ 811.310, 811.311,, and 811.318- concerning its onsite landfill. These rules 

became effective September 18, 1990. Johns Manville is requesting the concurrence of the 

Illinois Environmental Protection Agency (!EPA) in this petition. 

Statement That Regulation of General Applicability Was Not Promulgated to Implement 
Federal Requirements Pursuant to 35 Ill.Adm.Code§ 104.406(b) 

The regulations of general applicability that are the subject of this adjusted 

standard petition were not promulgated to implement the requirements of the Clean Water Act, 

I 
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Safe Drinking Water Act, Comprehensive Environmental Response, Compensation and Liability 

Act, Clean Air Act, or the State programs concerning RCRA, UIC, or NPDES. The regulations 

in question implement State, not federal requirements. 

Level of Justification 35 Ill.Adm.Code§ 104.406(c) 

The regulations for which the adjusted standards are sought do not contain 

specified levels of justification, so the factors set forth in Section 28.1 ( c) of the Act apply to this 

petition. As will be described in more detail below, JM can establish that: the factors relating to 

its onsite landfill are substantially different from the factors relied upon by the Board in adopting 

the regulations of general applicability; the existence of these different factors justifies an 

adjusted standard; the requested standard will not result in environmental health effects more 

adverse than the effects considered by the Board in adopting the rules of general applicability; 

and, the adjusted standard is consistent with applicable federal law. The justification for this 

adjusted standard is set forth below. 

BACKGROUND OF JOHNS MANVILLE'S ONSITE LANDFILL 

Description of Petitioner's Activities 35 Ill.Adm.Code§ 104.406(d) 

JM Facility Background and Regulatory History 

JM owns a facility in Waukegan, Illinois in Lake County at which JM previously 

manufactured building materials, including roofing and insulation products. The facility is 

located on a tract consisting of approximately 350 acres on the shore of Lake Michigan. The 

facility began operations ca. 1920, and employed several thousand employees at its peak. 

Historically, asbestos-containing building materials were manufactured at the plant, but all such 

manufacture of asbestos-containing building materials ceased in 1985. After a gradual 

phaseout, all of the remaining manufacturing operations at the facility completely ceased in 

2 
THIS DOCUMENT IS SUBMITTED ON RECYCLED PAPER 



1998, and the manufacturing buildings (which represented over I, 700,000 square feet under 

roof) were demolished in 2000-200 I. At present, only a few contract employees associated with 

maintaining the site are located at the facility. As will be described below, the on-site landfill at 

issue in this proceeding began operations in 1992 and was not used to dispose of asbestos

containing materials. The Illinois Attorney General's Office and Illinois Environmental 

Protection Agency have acknowledged that the landfill that is subject to this petition is an 

"existing landfill" and therefore subject to 35 Ill.Adm.Code Part 814. Specific requirements 

contained in 35 Ill.Adm.Code Part 811, including the provisions for which the adjusted standards 

are sought, are incorporated by 35 Ill.Adm.Code§ 814.302. 

In 1983, relying on its authority in Section 105 of the Comprehensive 

Environmental Response, Compensation and Liability Act (CERCLA), 42 USC § 9605, the 

United States Environmental Protection Agency (USEPA) placed a portion of the facility 

(consisting of approximately 120 acres) on the National Priorities List (NPL), which is set forth 

in 40 CFR Part 300, Appendix B, by publication at 48 Fed.Reg. 40658 (September 8, 1983). The 

on-site landfill at issue in this petition is physically located on the tract identified on the NPL, 

and it is located on and surrounded by units that were remediated under CERCLA. On June 14, 

1984, JM and US EPA executed an Administrative Order on Consent, under which JM conducted 

a Remedial Investigation Feasibility Study (RIFS), pursuant to 40 CFR § 300.68. The Remedial 

Investigation Report was submitted on July 3, 1985, and the Feasibility Study Report was 

submitted to USEPA in December 1986. USEPA adopted an Addendum to the Feasibility Study 

Report on January 28, 1987. After notice and public hearing, on June 30, 1987 USEP A issued a 

Record of Decision (ROD) in which the State of Illinois concurred. The ROD provided for the 

placement of cover over a number of areas at which asbestos containing waste materials had 
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been disposed of at the JM facility. JM, US EPA and the State of Illinois executed a consent 

decree that implemented the ROD, and that consent decree was entered by the United States 

District Court for the Northern District of Illinois on or about March 18, 1988, in United States 

v. Manville Sales Corporation, C.A. No. 88C 630. 

In addition to providing for cover of historical disposal areas, the Consent Decree 

contemplated that ongoing non-asbestos manufacturing operations at the JM site would continue. 

The Consent Decree therefore provided for ongoing operation of both the wastewater treatment 

system, which consisted of a number of settling and retention basins, as well as the onsite 

landfill. JM conducted substantial remedial actions at the facility, placing cover over the historic 

areas where asbestos containing waste materials had been disposed. JM's remedial activities 

were largely completed in 1991. 

USEP A issued two Explanations of Significant Differences (ESD), the first on 

February 9, 1993, and the second on September 22, 2000. The first ESD addressed primarily the 

differences between the remedial action as described in the June 1987 ROD and the remedial 

action actually constructed as necessitated by field conditions. The second ESD provided, in 

light of cessation of manufacturing operations at the facility, for closure of both the wastewater 

treatment system and the on-site landfill which is the subject of this petition. 

Description of Nature of Efforts Necessary to Comply With Regulations of General 
Applicability, 35 Ill.Adm.Code§ 104.406(e) 

Because the onsite landfill is located in the midst of the CERCLA site, any 

activities relating to it must be coordinated with both US EPA and IEP A. The United States 

Department of Justice, USEPA, Illinois Attorney General's Office, IEPA, and JM signed an 

amended federal consent decree which was lodged with the United States District Court for the 

Northern District of Illinois on February 11, 2004 (notice published at 69 Fed. Reg. 7982 
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(February 20, 2004)). Comments have been filed, and a responsiveness summary is due to be 

filed by July 16, 2004. JM anticipates the federal amended consent decree will be entered by the 

Court in the near future. The Illinois Attorney General's Office, IEP A and JM have also signed 

a consent order which addresses this landfill. This consent order should be submitted to the Lake 

County Circuit Court for approval in the near future. Both the federal amended consent decree 

and consent order provide for final closure of the landfill that is subject of this petition, and this 

adjusted standard petition should result in final closure in the most effective and expeditious 

manner. JM advised the agencies of the probable need for an adjusted standard in the 

negotiations which resulted in the federal amended consent decree, and the State Consent Order, 

and each of these documents specifically provides for the filing of an adjusted standards petition. 

Therefore, this adjusted standard proceeding will not be contrary to either document when and if 

they are entered; it will in fact, assist in implementation of these documents. 

JM's On-site Landfill 

JM's on-site landfill has always operated pursuant to the statutory permit 

exception contained in Section 2 I ( d) of the Act, 415 ILCS 5/21 ( d); since JM has used the onsite 

landfill to dispose of only that waste generated by its own activities at this location, JM has 

neither received nor been required to hold an IEP A solid waste operating permit. Pursuant to 35 

Ill.Adm.Code§ 815.200 et seq., JM submitted its initial facility report to !EPA in September 

1992. As described in the initial facility report and as operated, the onsite landfill consisted of 

two areas: I) the miscellaneous disposal pit, that was constructed on top of clean fill that had 

been placed during CERCLA remedial activities and 2) a portion of the collection basin, which 

had formerly been operated as part of the wastewater treatment system. These units are depicted 

in Figure I (Site Plan). 
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The initial facility report filed in 1992 indicated JM's intention to operate the 

onsite landfill as an inert waste landfill, based on leachate data for the wastes that were intended 

to be placed in the onsite landfill. During its operating history from 1992 to 1998, the 

predominant waste that was placed in the landfill was calcium silicate, an inert, nonhazardous 

material used by JM to produce T-12, a high temperature calcium silicate block insulation 

material. 

JM also disposed of lesser quantities of roofing materials, wood, paper, and 

cardboard, materials that IEP A considers to be putrescible wastes. Because the onsite landfill 

arguably meets the definition of "existing facility or existing unit" contained in 35 Ill.Adm.Code 

§ 8 I 0.103, the onsite landfill is subject to the standards for existing landfills and units, set forth 

in 35 Ill.Adm.Code Part 814, pursuant to 35 Ill.Adm.Code § 8 I 4.10 I. 

In order to accomplish the most efficient final closure that considers the landfill 

contents and the landfill's location on units previously remediated under CERCLA, JM is 

seeking an adjusted standard for (i) the Monitoring Frequency for Landfill Gas Monitoring (35 

Ill.Adm.Code§ 811.3 IO(c)(l)), (ii) the requirements for implementing a Landfill Gas 

Management System, specifically, the provisions relating to detection distance for implementing 

such a system (35 Ill.Adm.Code § 811.311 (a)(l )), and (iii) the Standards for the Location of 

Monitoring Points found in 35 Ill.Adm.Code § 8 ! l .318(b )( 4), specifically, the requirement that 

monitoring wells shall be located within half the distance from the edge of the potential 

discharge source to the edge of the zone of attenuation. 1 

1 The costs of complying with the regulations are very difficult to quantify because, as described 
below, compliance with the regulations as adopted would involve drilling gas monitoring devices 
and groundwater monitoring wells through engineered cover that was built pursuant to the 
Superfund remedial activities at the site. The motivation for this adjusted standard is not to 
provide for lower costs, but to prevent the adverse effects that could result from installing the gas 
monitoring and groundwater wells in locations that would damage the cover of the remediated 
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Narrative Description of Proposed Adjusted Standard, 35 Ill.Adm.Code § 104.406(t) 

PROPOSED ADJUSTED STANDARD FOR LANDFILL GAS MONITORING 
FREQUENCY REQUIREMENTS 

In adopting its comprehensive regulations governing nonhazardous waste 

landfills, the Pollution Control Board specifically addressed two broad types of landfills: 

landfills for inert waste, and landfills for chemical and putrescible wastes.
2 

The Board later 

adopted requirements for municipal solid waste landfills in order to ensure that the state 

regulations met the requirements for the Resource Conservation and Recovery Act (RCRA) 

Subpart D program. Because the landfill in question here is not a municipal solid waste landfill 

(and is therefore not addressed in the federal program), granting the petition sought here will in 

no way be inconsistent with federal requirements3
. There are also no federal procedural 

requirements that would apply to this petition. 

As discussed above, JM originally contended that its on-site landfill was properly 

characterized as an inert waste landfill, because the wastes placed in the landfill were primarily 

inert ( calcium silicate materials, concrete, and similar materials)4. However, IEP A advised that 

areas and potential! y create pathways for migration of contaminants. 
2 The Pollution Control Board has also adopted special requirements for other types oflandfills, 
( e.g., landfills used for certain wastes from iron and steel manufacturing facilities and foundries 
(see 35 Ill.Adm.Code Part 817)). These regulations contain three classes of waste, and wastes 
which present more potential to generate potentially harmful leachate are subject to more 
stringent requirements. 
3 Moreover, both the federal amended consent decree and the State consent order described 
above would require final closure of the landfill that is the subject of this petition. 
4 The requirements for inert waste landfills are considerably less stringent than those for 
chemical and putrescible and municipal solid waste landfills, due to significant differences 
between the types of materials disposed of in each type oflandfill. Unlike chemical or 
putrescible landfills and municipal solid waste landfills, inert waste landfills need not have gas 
collection systems, groundwater monitoring systems or leachate collection systems, on the 
theory that the leachate generated by inert waste landfills is so innocuous in terms of quantity 
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the presence of materials like wood, cardboard and paper in the landfill in any amount meant that 

the landfill should be more properly characterized as a chemical and putrescible waste landfill. 

The requirements in 35 Ill.Adm.Code§ 81 l.310(c)(l) (applicable to chemical and 

putrescible landfills but not to inert waste landfills) specify that landfill gas monitoring devices 

shall be operated to obtain samples on a monthly basis for the entire operating period and for a 

minimum of five years after closure. Given the nature of the wastes disposed in the On-Site 

Landfill, studies were undertaken to determine the general physical properties within the landfill 

and whether landfill gas was currently present within or outside the landfill limits in quantities 

that might warrant the required level of monitoring. 

As described in the Site Investigation Report for the On-Site Landfill, it was 

determined that methane generation was more consistent with an inert waste landfill, rather than 

a typical chemical and putrescible landfill. Specifically, the following observations were made: 

• Measured landfill gas temperatures (approximately 50°F) were not typical of landfill 
gas temperatures in a solid waste landfill, which typically ranges from I 00 to 130 °F 
during substantial anaerobic activity and between 130 and 160 °F during substantial 
aerobic activity. 

• The vegetative grass cover over the landfill was intact, growing and healthy, and 
showed no signs of bum-out, which is indicative of methane release to the landfill 
surface. Moreover, there are no buildings, structures or utilities on or around the 
landfill that could serve as a conduit for relieving methane pressures. 

• Landfill gas pressures measured in monitoring wells were typically extremely low 
(less than 0.01" of water). This indicates negligible gas generation. 

• No malodors were noted within the landfill at any time, indicating little or no landfill 
gas generation. 

• The carbon dioxide levels in the On-Site Landfill were measured to be less than I%. 
This is not consistent with an active chemical and putrescible landfill, where the 
levels of carbon dioxide typically range from 40-48%. 

and constituents that such systems are not warranted. Final cover for inert waste landfills 
consists of a minimum three foot thick layer of soil capable of supporting vegetation. In 
contrast, final cover for chemical and putrescible landfills and municipal solid waste landfills 
must consist of a low permeability layer with a thickness of at least three feet ( or equivalent) 
overlain by a protective layer with a thickness of at least three feet. 
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• No methane was present above regulatory criteria (50% of the Lower Explosive Level 
(LEL)) outside the limits of the waste boundary, despite the lack of any landfill gas 
collection system. Given that wastes have not been added to the On-Site Landfill for 
almost six years, and that very little additional wastes, if any, are expected to be 
added in the future, it is unlikely that the landfill gas generation rate would increase, 
thereby resulting in an increased potential to detect migrating landfill gas. 

These results were not particularly surprising, in light of the relatively low 

percentage of organic material disposed in the landfill, and the relatively small size of the units. 

While the on-site Landfill may technically meet the requirements for chemical and putrescible 

waste landfills, the above-described data confirm that the landfill is actually more similar to the 

inert waste landfills considered by the Board in adopting the regulations. As a result, the 

frequency oflandfill gas monitoring as technically required by 35 Ill.Adm.Code§ 81 l.310(c)(l) 

is not necessary and would not provide any additional degree of protection to human health or 

the environment as compared to the proposed adjusted standard. 

For all of these reasons, JM is proposing the following adjusted standard: 

"In lieu of compliance with 35 Ill.Adm.Code§ 811.310(c)(l) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
operate all gas monitoring devices, including the ambient air monitors, such 
that samples will be collected on a semi-annual basis for a period of five years 
following approval of this adjusted standard. If, at the end of five years, the 
requirements for implementing a Landfill Gas Collection System (35 
Ill.Adm.Code§ 811.311) are not met, no further monitoring will be 
conducted. 

Based on the data collected, compliance with the proposed adjusted standard will 

not have a more adverse effect on the environment than would compliance with the regulations. 

PROPOSED ADJUSTED STANDARD FOR IMPLEMENTATION OF A LANDFILL 
GAS MANAGEMENT SYSTEM 

As shown on Figure 2 (Proposed Landfill Gas Monitoring Device Locations), the 

miscellaneous disposal pit unit (Fill Area #1) is located within the aerial limits of the remediated 
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area of the CERCLA site. The On-Site Landfill is essentially a landfill constructed within and 

overlying the "CERCLA" landfill that was previously closed through placement of a two-foot 

engineered cover over both topographically flat areas, as well as the steeply sloping sides of the 

original miscellaneous disposal pit. The lateral limits of the steeply sloping sides are shown on 

Figure 2. The regulations governing implementation of a Landfill Gas Collection System (35 

Ill.Adm.Code§ 811.31 !(a)(!)) contemplate detection of elevated methane levels below the 

"ground surface" at a distance of I 00 feet outside the edge of the unit, or at the property 

boundary, whichever is closer. As the property boundary is further away, the distance of I 00 feet 

from the edge of the unit would appear to apply. However, at this distance (100 feet) from the 

edge of Fill Area #I within the On-Site Landfill, the monitoring locations would fall on the steep 

side slopes and covered areas within the now-closed CERCLA landfill. 

Landfill gas monitoring at this location would require installation of monitoring 

wells on the steeply sloping sides and through the engineered cover placed for closure of the 

CERCLA landfill. Installation, monitoring, and maintenance of wells installed within this steep 

incline may result in compromising the integrity of the CERCLA cover and thereby trigger 

maintenance obligations not otherwise required, as well as potentially expose the now-covered 

asbestos materials to personnel collecting the air samples and/or cause the release of asbestos 

fibers to ambient air. Furthermore, it is not clear whether monitoring for landfill gas beneath the 

cover of an adjacent landfill meets the intention of"ground surface," in that the goal is to detect 

whether elevated levels of methane generated within the On-Site Landfill are migrating away 

from that unit. As a result, locating the landfill gas monitoring devices at a distance of I 00 feet 

from Unit #1, as technically required by 35 Ill.Adm.Code§ 811.31 l(a)(J) would be very 

burdensome, potentially harmful to the CERCLA remedy, and due to the extremely low levels of 
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gas generated, would not provide any additional degree of protection to human health or the 

environment. 

For all of these reasons, JM is proposing the following adjusted standard: 

"In lieu of compliance with 35 Ill.Adm.Code§ 811.3ll(a)(l) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
install a gas management system if a methane concentration greater than 50 
percent of the lower explosive limit in air, is detected below the ground 
surface by a monitoring device or is detected by an ambient air monitor 
located at 200 feet from the edge of the unit or the property line, whichever is 
less." 

Based on the data collected, compliance with the adjusted standard proposed will 

not have a more adverse effect on the environment than would compliance with the regulations. 

PROPOSED ADJUSTED STANDARD FOR THE LOCATIONS OF 
GROUNDWATER MONITORING WELLS 

As shown on Figure 3 (Proposed Groundwater Monitoring Well Locations), the 

miscellaneous disposal pit unit (Fill Area #1) is located within the aerial limits of the remediated 

area of the CERCLA site. The On-Site Landfill is essentially a landfill constructed within and 

overlying the "CERCLA" landfill that was previously closed through placement of a two-foot 

engineered cover over both topographically flat areas, as well as the steeply sloping sides. The 

lateral limits of the steeply sloping sides are shown on Figure 3. The regulation governing the 

Design, Construction, and Operation of Groundwater Monitoring Systems (35 Ill.Adm.Code 

§ 811.318(b)(4)) contemplates locating the monitoring wells within half the distance from the 

edge of the potential source of the discharge to the edge of the zone of attenuation downgradient, 

with respect to groundwater flow, from the source. However, at this distance from the edge of 

the On-Site Landfill (50 feet), the monitoring locations would fall on the steep side slopes and 

covered areas of the now-closed CERCLA landfill. 
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Groundwater monitoring at this location would require installation of monitoring 

wells on the steeply sloping sides and through the engineered cover placed for closure of the 

CERCLA landfill. Installation, monitoring, and maintenance of wells installed within this steep 

incline may result in compromising the integrity of the CERCLA cover and thereby trigger 

maintenance obligations not otherwise required, as well as potentially expose the now-covered 

asbestos materials to personnel collecting the air samples and/or cause the release of asbestos 

fibers to ambient air. As a result, locating groundwater monitoring wells at a distance of 50 feet 

from Unit #1, as technically required by 35 Ill.Adm.Code§ 811.318(b)(4) would be very 

burdensome, potentially harmful to the CERCLA remedy, and would not provide any additional 

degree of protection to human health or the environment. 

For all of these reasons, JM is proposing the following adjusted standard: 

"In lieu of compliance with 35 Ill.Adm.Code§ 811.318(b)(4) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
install groundwater monitoring wells at a distance of no more than 200 feet 
from the edge of the unit or the property line, whichever is less." 

Based on the data collected, compliance with the adjusted standard proposed will 

not have a more adverse effect on the environment than would compliance with the regulations. 

Description of Impact of Compliance With General Standard As Compared to Proposed 
Adjusted Standard, and Justification, 35 Ill.Adm.Code §§ 104.4-6(g)-(h) 

For the reasons described above, compliance with the Proposed Adjusted 

Standard will be, at a minimum, equally protective of the environment as would compliance with 

the regulations of general applicability. JM believes that granting the adjusted standard would be 

justified for the reasons set forth above, and would create a lesser risk of damage to the 

remediated areas at the Superfund site. 
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Board May Grant Adjusted Standard Consistent With Federal Law, 35 Ill.Adm.Code 
§ 104.406(i) 

As described above, if the Board were to grant the adjusted standard, it would in 

no way be contrary to federal statutory or regulatory requirements. Moreover, the federal 

consent decree described above, expressly contemplated that an adjusted standard petition could 

be filed, so granting the adjusted standard would not be inconsistent with any federal judicial 

order or consent decree. 

Hearing Requested 35 Ill.Adm.Code 104.406(j) 

JM has discussed these proposed adjusted standards with the Illinois 

Environmental Protection Agency(IEPA), and is requesting the Agency's concurrence. If 

Agency concurs with this petition, it may not be necessary to have a hearing (assuming that 

members of the public do not request one. If the IEP A concurs with the petition, and there are 

no requests for a hearing from the public or other interested parties, JM can waive its request for 

a hearing. 

Documentation to Be Relied Upon, 35 Ill.Adm.Code§ 104.406(k)-(l) 

As described above, JM has collected data which is in the form of a Site 

Investigation Report. This document is very voluminous, and can be submitted in the future. 

CONCLUSION 

For the reasons set forth above, JM respectfully requests that the Pollution 

Control Board grant the adjusted standards to 35 Ill.Adm.Code Part 814, incorporating 35 

Ill.Adm. Code § § 811.310, 811.311, and 811.318 as described in this petition, and as set forth 

below: 
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"In lieu of compliance with 35 Ill.Adm.Code§ 8ll.310(c)(l) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
operate all gas monitoring devices, including the ambient air monitors, such 
that samples will be collected on a semi-annual basis for a period of five years 
following approval of this adjusted standard. If, at the end of five years, the 
requirements for implementing a Landfill Gas Collection System (35 
Ill.Adm.Code§ 811.311) are not met, no further monitoring will be 
conducted." 

"In lieu of compliance with 35 Ill.Adm.Code§ 811.3ll(a)(l) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
install a gas management system if a methane concentration greater than 50 
percent of the lower explosive limit in air, is detected below the ground 
surface by a monitoring device or is detected by an ambient air monitor 
located at 200 feet from the edge of the unit or the property line, whichever is 
less." 

"In lieu of compliance with 35 Ill.Adm.Code§ 811.318(b)(4) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
install groundwater monitoring wells at a distance of no more than 200 feet 
from the edge of the unit or the property line, whichever is less." 

Edward P. Kenney 
Sidley, Austin, Brown & Wood LLP 
10 South Dearborn Street 
BankOne Plaza 
Chicago, Illinois 60603 
(312)853-2062 
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Respectfully submitted, 

JOHNS MANVILLE, 
Petitioner, 

By: ~v-?~. 
One of Its Attorneys C . 
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CERTIFICATE OF SERVICE 

The undersigned, an attorney, hereby certifies that he caused the foregoing notice 
and petition for adjusted standard to be served upon: 

Division of Legal Counsel 
Illinois Environmental Protection Agency 
I 021 North Grand A venue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Peter Orlinsky 
Assistant Counsel, Northern Region 
Illinois Environmental Protection Agency 
9511 West Harrison Street 
Des Plaines, Illinois 60016 

Elizabeth Wallace 
Assistant Attorney General, Environmental Law 
188 West Randolph Street, 20th Floor 
Chicago, Illinois 60601 

by placing the same in the United States mail, first-class postage prepaid, this 30th day of June, 
2004. 
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IN THE MATTER OF: 

PETITION OF JOHNS MANVILLE 
FOR AN ADJUSTED STANDARD FROM 
35 ILL.ADM. CODE PART 814, §§ 811.310, 
811.311, 811.318, 811.320 

To: Attached Service List 

) 
) 
) 
) 
) 
) 
) 
) 

AS 04-04 

:: ·:p 1 'J' '' flli. ,c_ ~ •.. .. -- ~, 

STACE OF iLUNOIS 
Pollution Control Board 

(Adjusted Standard-Land) 

Please take notice that on Septem er 30, 2004, Johns Manville has filed the 

attached amended petition for an adjusted stand d with the Illinois Pollution Control Board, a 

copy of which is hereby served upon you. 

Edward P. Kenney 
Sidley Austin Brown & Wood LLP 
Bank One Plaza 
10 South Dearborn Street 
Chicago, Illinois 60603 
(312) 853-7000 

Johns Manville, 
Petitioner. 

By:~ 
One of Its Attorneys 
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BEFORE THE ILLINOIS PO LUTION CONTROL BOARD 

IN THE MATTER OF: 

PETITION OF JOHNS MANVILLE 
FOR AN AD.JUSTED STANDARD FROM 
35 ILL.ADM. CODE PART 814, §§ 811.310, 
811.311, 811.318, 811.320 

) 
) 
) 
) 

) 
) 
) 
) 
) 
) 
) 
) 
) 

PETITIONER JOHNS MANVILLE'S AM NDED PETITION FOR AN ADJUSTED 
STANDARD FOR CERTAIN PROVISION OF 35 ILL.ADM.CODE, PARTS 814 AND 

8 1 

Johns Manville ("JM"), a Delaw e corporation, comes by its attorneys, and 

pursuant to Section 28.1 of the Illinois Environm ntal Protection Act ("the Act"), 415 ILCS 

5/28.1 and 35 Ill.Adm.Code §§ 104.400 et seq., s eks an adjusted standard to certain 

requirements of the Pollution Control Board's re lations governing on-site landfills, as will be 

described below. JM owns a facility in Waukeg , Illinois located on a 350 acre tract on the 

shore of Lake Michigan (See Figure 1 ). 

JM previously filed a petition wit the Board on June 30, 2004. By Order dated 

August 5, 2004, the Board found that petition to e deficient because the facto'rs contained in 
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Section 814.402(b)(3) had not been addressed. T e Board directed petitioner to address the 

information requirements of Section 28.1 of the ct (415 ILCS 5/28.1) and Section 104.406 of 

the Board's rules in an amended petition. After c nsulting with the Board's staff attorneys, JM 

is submitting this amended petition. The caption as changed slightly to reflect an additional 

related regulatory provision for which an adjusted standard is sought. Since the filing of the 

original petition, JM has had additional discussio s with the Illinois Environmental Protection 

Agem~y rnncerning this proposed adjnsted stand a d snd js requesting the Agency's concurrence 

in this amended petition. 

JM filed a public notice in a local ewspaper shortly after filing the original 

petition. Because the language of the proposed a ·usted standard requested in this amended 

petition is somewhat different from that in the ori inal petition, JM intends to file a new public 

notice in accordance with 35 Ill.Adm.Code § 104. 08. 

Statement Describing Standards From Which djusted Standard is Sought, Pursuant to 35 
Ill.Adm.Cod § 104.406 

JM is seeking an adjusted standard to requirements contained in 35 Ill.Adm.Code 

Part 814, which incorporates specific requirement of 35 Ill.Adm.Code §§ 811.310, 811.311, 

811.318, and 811.320 concerning its onsite landfi , which consists of two units: 1) the 

miscellaneous disposal pit; and 2) a portion of the collection basin. These units are depicted in 

Figure 2 (General Property Map and On-Site Lan fill Location). The relevant rules became 

effective September 18, 1990. 
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The regulations which are the subj ct of this adjusted standard petition were 

September 8, 1990. A review of the rulemaking ecord in that proceeding indicates that the 

Board was attempting to update and expand its e isting regulations governing sanitary landfills 

(Previously Chapter 7 of the Pollution Control B ard's regulations) to incorporate more modern 

approaches for addressing a variety of industrial nd municipal non-hazardous waste landfills. 

In this rulemaking, the Board ado ted different standards for landfills which were 

going to remain open for short periods of time, la dfills that would remain open for longer 

duration, and for existing and new landfills. The oard also adopted differing standards for inert 

waste landfills (no leachate collection, no landfill gas collection, minimal cover, and no 

groundwater monitoring requirements) than for I dfills where chemical and putrescible waste 

would be managed (leachate collection, more sub tantial final cover, gas collection and 

monitoring, and groundwater monitoring) due to e greater likelihood that groundwater quality 

could be adversely impacted by the latter categor of landfill. The regulations were designed to 

accommodate both permitted landfills and onsite andfills which were exempt from permit 

requirements. 

The JM landfill is different from t e landfills considered by the Board in a couple 

of respects. First, much of the waste in the landfi 1 is virtually inert, being composed primarily 

of calcium silicate and fiber glass-based roofing aterials. Although some of the waste in the 

landfill may not meet the technical requirements i the inert waste regulations, JM's landfill 

differs from chemical and putrescible landfill in t at very little landfill gas is generated. The 
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second major difference is that, unlike most landfi ls in Illinois, the JM site was under intense 

federal and state oversight since before the adopti n of the Pollution Control Board's solid waste 

landfill regulations as a result of its inclusion on t e Superfund National Priority List in 1983. 

There is nothing in the rulemaking record indicati g that the Board considered situations similar 

to that of the JM facility, where the facility as aw ole was subject to a Superfund consent decree 

which required the construction of cover to isolate asbestos that had been historically disposed of 

on site. See the federal consent decree entered by he United States District Court for the 

Northern District of Illinois in United States v. Ma ville Sales Co oration, C.A. No. 88C 630. 

At the time the rules were adopted in 1990, JM w well into the construction of remedial 

measures to isolate the asbestos on the site, and w s subject to a federal consent decree which 

described in detail how these landfills were to be c nstructed and maintained, under the close 

oversight of the USEPA and IEPA. 

After the adoption of the Board's s lid waste regulations, JM submitted an initial 

facility report for the units ( collection basin and m scellaneous disposal pit) which the consent 

decree authorized to remain open. In September 1 92, JM submitted an Initial Facility Report to 

IEPA for these units. Due to the nature of the was e, JM managed the landfills as inert waste 

landfills. Subsequent testing has verified that, des ite the presence of small amounts of 

putrescible material, very little landfill gas is gene ated by decomposition of the wastes in the 

miscellaneous disposal pit and the collection basin as is the case with inert waste landfills. (Gas 

generation data is included as Exhibit 1.) As a res lt, the gas collection and monitoring 

requirements for chemical and putrescible landfill do not fit the JM landfill. Similarly, 

percolation of stormwater through the collection b sin and miscellaneous disposal pit has not 

resulted in the generation of much leachate. 
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Strict compliance with the Board s solid waste regulations governing landfill gas 

collection and monitoring and groundwater mon toring in this instance would involve drilling 

gas collection wells and groundwater monitoring wells through the closed Superfund cells. This 

presents the potential for disturbing the underlyi g Superfund waste, and also breaching the 

Superfund cover. There is no evidence in the rul making record that the Board addressed or 

even considered a similar situation. 

The JM landfill also differs from t e landfills considered by the Board in adopting 

the rules in that the units subject to the groundwat r monitoring requirements are surrounded by 

units that were constructed pursuant to a federal c nsent decree under federal and state oversight. 

The operating and maintenance requirements imp sed on JM through that decree restricts JM's 

ability to drill groundwater monitoring wells or g wells through engineered covers which 

isolate asbestos. Without obtaining the concurren e of the USEPA and IEPA, JM is not as able 

to place groundwater monitoring wells where req ired by the Pollution Control Board's rules as 

would be a landfill that does not have a remediate Superfund site surrounding the units to be 

monitored. 

In accordance with Section 28.1 ( c )( ), the existence of these different factors 

justifies the issuance of the adjusted standard that J is requesting. JM is requesting an adjusted 

standard to the landfill gas monitoring and frequen y requirements. Because the JM landfill is 

different from the more typical chemical and putres ible landfills at which the Board's solid 

waste landfill regulations were directed, in that mu h less gas is generated at the JM landfill, the 

landfill gas collection and monitoring program desc "bed in this adjusted standard petition is 

better tailored to this situation than the one otherwi e required by the regulations. 
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Likewise, the risks associated with drilling groundwater monitoring wells through 

Superfund cover and the underlying asbestos was es are different from the landfills addressed by 

the regulations, and justify the groundwater moni ring program that JM is proposing. JM' s 

proposed program would minimize the amount o disturbance to the Superfund remediated areas, 

while providing for a protective monitoring progr m that will allow timely action in the event 

that either of the Part 814 regulated landfill units dversely affects groundwater. 

The requested adjusted standards . ill not result in environmental or health effects 

that are substantially and significantly more adve e than the effects the Board considered in 

adopting the rules of general applicability. In ado ting the rules, the Board was trying to provide 

for landfills in which waste would be isolated, an operated in such a way that migration of gas 

or leachate to groundwater or to ambient air woul not be a problem. To the extent that landfill 

gas would be generated, the Board's regulations p ovided for it to be monitored and collected. 

To the extent that a chemical and putrescible wast landfill ( or later, a municipal solid waste 

landfill) would present a potential adverse impact on groundwater, the regulations provided for 

implementation of a groundwater monitoring pro am that would provide for detection, 

assessment and potentially corrective action if a r gulated unit is adversely affecting the 

groundwater. The groundwater monitoring pro gr presented in this adjusted standard petition 

will similarly provide for detection of potential is ues in a timely fashioned, allowing officials to 

make decisions as to how to protect the groundw er. 

Statement That Regulation of General Applic bility Was Not Promulgated to Implement 
Federal Requirements Pursuant o 35 Ill.Adm.Code§ 104.406(b) 

The regulations of general applica ility that are the subject of this adjusted 

standard petition were not promulgated to imp le ent the requirements of the Clean Water Act, 
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Safe Drinking Water Act, Comprehensive Enviro mental Response, Compensation and Liability 

Act (CERCLA), Clean Air Act, or the State progr s concerning RCRA, UIC, or NPDES. The 

regulations in question implement State, not feder 1 requirements. According to 35 

Ill.Adm.Code§§ 807.101, 811.101, the Board rel ed upon Sections 5, 21.1, 22, 22.17, 28.1 and 

27 of the Illinois Environmental Protection Act in adopting the regulations from which the 

adjusted standards are sought. 

Level of Justification 35 Ill.Adm Code§ 104.406(c) 

The regulations for which the adju ted standards are sought do not contain 

specified levels of justification, so the factors set rth in Section 28.1 ( c) of the Act apply to this 

petition. Those factors are discussed above. As ill be described in more detail below, JM can 

establish that: the factors relating to its onsite Ian fill are substantially different from the factors 

relied upon by the Board in adopting the regulatio s of general applicability; the existence of 

these different factors justifies an adjusted stand ; the requested standard will not result in 

environmental health effects more adverse than th effects considered by the Board in adopting 

the rules of general applicability; and, the adjuste standard is consistent with applicable federal 

law. 

BACKGROUND OF JOHNS MA VILLE'S ONSITE LANDFILL 

Description of Petitioner's Activiti s 35 Ill.Adm.Code § 104.406( d) 

JM Facili Histor 

JM owns a facility in Waukegan, I linois in Lake County at which JM previously 

manufactured building materials, including roofin and insulation products. The facility is 

located on a tract consisting of approximately 350 acres on the shore of Lake Michigan. (See 

Figure 1 ). The facility began operations ca. 1920, and employed several thousand employees at 
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its peak. Historically, asbestos-containing buildi g materials were manufactured at the plant, but 

all such manufacture of asbestos-containing build ng materials ceased in 1985. After a gradual 

phaseout, all of the remaining manufacturing ope ations at the facility completely ceased in 

1998, and the manufacturing buildings (which re resented over 1,700,000 square feet under 

roof) were demolished in 2000-2001. At present, only a few contract employees associated with 

maintaining the site are located at the facility. 

In 1983, relying on its authority in Section 105 of the Comprehensive 

Environmental Response, Compensation and Lia ility Act (CERCLA), 42 USC § 9605, the 

United States Environmental Protection Agency ( SEPA) placed a portion of the facility 

( consisting of approximately 120 acres) on the N tional Priorities List (NPL), which is set forth 

in 40 CFR Part 300, Appendix B, by publication t 48 Fed.Reg. 40658 (September 8, 1983). On 

June 14, 1984, JM and USEP A executed an Adm nistrative Order on Consent, under which JM 

conducted a Remedial Investigation /Feasibility S udy (RI/FS), pursuant to 40 CFR § 300.68. 

The Remedial Investigation Report was submitte on July 3, 1985, and the Feasibility Study 

Report was submitted to USEP A in December 19 6. USEP A adopted an Addendum to the 

Feasibility Study Report on January 28, 1987. A er notice and public hearing, on June 30, 1987 

USEPA issued a Record of Decision (ROD) in w ich the State of Illinois concurred. The ROD 

provided for the placement of cover over a numb r of areas at which asbestos containing waste 

materials had been disposed of at the JM facility. JM, USEP A and the State of Illinois executed 

a consent decree that implemented the ROD, and hat consent decree was entered by the United 

States District Court for the Northern District of I linois on or about March 18, 1988, in United 

States v. Manville Sales Corporation, C.A. No. 8 C 630. 
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In addition to providing for cover of historical disposal areas, the Consent Decree 

contemplated that ongoing non-asbestos manufa turing operations at the JM site would continue. 

The Consent Decree therefore provided for ongo ng operation of both the wastewater treatment 

system, which consisted of a number of settling d retention basins, as well as the onsite 

landfill. JM conducted substantial remedial acti ns at the facility, placing cover over the historic 

areas where asbestos containing waste materials ad been disposed. JM's remedial activities 

were largely completed in 1991. 

USEP A issued two Explanations f Significant Differences (ESD), the first on 

February 9, 1993, and the second on September 2 , 2000. The first ESD addressed primarily the 

differences between the remedial action as descri ed in the June 1987 ROD and the remedial 

action actually constructed as necessitated by fie d conditions. The second ESD provided, in 

light of cessation of manufacturing operations at e facility, for closure of both the wastewater 

treatment system and the on-site landfill which is e subject of this petition. This adjusted 

standard and a amended federal consent decree (1 dged in the United States District Court for the 

Northern District of Illinois and likely to be enter din the near future) are intended to implement 

the second ESD. 

The On-Site Landfill at issue in thi petition is physically located on the tract 

identified on the NPL, and it is located on and s ounded by units that were remediated under 

CERCLA. The On-Site Landfill at issue in this pr ceeding began operations in 1992 and was 

not used to dispose of asbestos-containing materia s. The Illinois Attorney General's Office and 

Illinois Environmental Protection Agency have ac owledged that the landfill that is subject to 

this petition is an "existing landfill" and therefore ubject to 35 Ill.Adm.Code Part 814. Specific 
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requirements contained in 35 Ill.Adm.Code Part 811, including the provisions for which the 

adjusted standards are sought, are incorporated by 35 Ill.Adm.Code§ 814.302. 

As Figure 2 shows, the On-Site La dfill is located within the areal limits of the 

former Disposal Area landfill that was previously closed ( completed in 1992) pursuant to 

CERCLA through placement of a two-foot engin red cover over both topographically flat areas, 

as well as the steeply sloping sides of the original iscellaneous disposal pit. Figure 3 is a Site 

Plan of the: On-Site Landfill; Figurns 4, 5, awl 6 a c: cross sections showing the: vc:1lical and 

horizontal relationship between the On Site Land 11 and the underlying "CERCLA" landfill. 

Description of Nature of Efforts Necessary to Comply With Regulations of General 
Applicability, 35 Ill.A m.Code § 104.406(e) 

Because the onsite landfill is locat din the midst of the CERCLA NPL site, any 

activities relating to it must be coordinated with b th USEP A and IEP A. The United States 

Department of Justice, USEPA, Illinois Attorney eneral's Office, IEPA, and JM signed an 

amended federal consent decree which was lodge with the United States District Court for the 

Northern District of Illinois on February 11, 2004 (Notice of that lodging was published at 69 

Fed. Reg. 7982 (February 20, 2004)). Comments have been filed, and a responsiveness 

summary was filed on or about July 16, 2004. J anticipates the federal amended consent 

decree will be entered by the Court in the near fu ure. The Illinois Attorney General's Office, 

IEP A and JM have also signed a consent order th t addresses the landfill units that are the 

subject of this petition. This consent order was s bmitted to the Lake County Circuit Court for 

approval, and is being evaluated by the Court. It lso allows for the filing of this petition. 

Both the federal amended consent ecree and the State consent order provide for 

final closure of the landfill that is subject of this p titian, and this adjusted standard petition 

should result in final closure in the most effective and expeditious manner. JM advised the 
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agencies of the probable need for this adjusted st <lard in the negotiations which resulted in the 

federal amended consent decree, and the State Co sent Order, and each of these documents 

specifically provides for the filing of an adjusted tandards petition. Therefore, this adjusted 

standard proceeding will not be contrary to either ocument when and if they are entered; it will 

in fact, assist in implementation of these docume ts. 

JM's On-site Landfill 

JM's on-site landfill has always op rated pursuant to the statutory permit 

exception contained in Section 21(d) of the Act, 415 ILCS 5/21(d); since JM has used the onsite 

landfill to dispose of only that waste generated by its own activities at this location, JM has 

neither received nor been required to hold an IBP solid waste operating permit. Pursuant to 35 

Ill.Adm.Code§ 815.200 et seq., JM submitted its 'nitial facility report to IBPA in September 

1992. As described in the initial facility report an as operated, the onsite landfill consisted of 

two areas: 1) the miscellaneous disposal pit, that as constructed on top of clean fill that had 

been placed during CERCLA remedial activities d 2) a portion of the collection basin. These 

units are depicted in Figure 2 (Site Plan). 

The initial facility report filed in 1 92 indicated JM's intention to operate the 

onsite landfill as an inert waste landfill, based on eachate data for the wastes that were intended 

to be placed in the onsite landfill. During its oper ting history from 1992 to 1998, the 

predominant waste that was placed in the landfill as calcium silicate, an inert, nonhazardous 

material used by JM to produce T-12, a high tern erature calcium silicate block insulation 

material. 

JM also disposed of lesser quantiti s of fiber glass-based roofing materials, wood 

pallets, paper, and cardboard packaging, material that IBP A considers to be putrescible wastes. 
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Because the onsite landfill arguably meets the defi ition of "existing facility or existing unit" 

contained in 35 Ill.Adm.Code § 810.103, the Onsi e Landfill is subject to the standards for 

existing landfills and units, set forth in 35 Ill.Adm Code Part 814, pursuant to 35 Ill.Adm.Code 

§814.101. 

In order to accomplish the most ef cient final closure that considers the landfill 

contents and the landfill's location on units previo sly remediated under CERCLA, JM is 

seeking an adjusted standard for (i) the ~.fonitorin Frequency for Landfill Gas :Monitoring (35 

Ill.Adm.Code§ 811.3 l0(c)(l)), (ii) the requireme ts for implementing a Landfill Gas 

Management System, specifically, the provisions elating to detection distance for implementing 

such a system (35 Ill.Adm.Code§ 811.31 l(a)(l)), and (iii) the Standards for the Location of 

Monitoring Points found in 35 Ill.Adm.Code §§ 11.3 l 8(b )(3), and 811.320, specifically, the 

requirement that monitoring wells shall be locate within half the distance from the edge of the 

potential discharge source to the edge of the zone f attenuation. 1 

Narrative Description of Proposed Adjuste Standard, 35 Ill.Adm.Code§ 104.406(1) 

PROPOSED ADJUSTED STANDARD OR LANDFILL GAS MONITORING 
FREQUENCY QUIREMENTS 

In adopting its comprehensive reg lations governing nonhazardous waste 

landfills, the Pollution Control Board specifically addressed two broad types oflandfills: 

landfills for inert waste, and landfills for chemica and putrescible wastes.2 The Board later 

1 The costs of complying with the regulations are ery difficult to quantify because, as described 
below, compliance with the regulations as adopte would involve drilling gas monitoring devices 
and groundwater monitoring wells through engin ered cover that was built pursuant to the 
Superfund remedial activities at the site. The mo ivation for this adjusted standard is not to 
provide for lower costs, but to prevent the advers effects that could result from installing the gas 
monitoring and groundwater wells in locations th t would damage the cover of the remediated 
areas and potentially create pathways for migrati n of contaminants. 
2 The Pollution Control Board has also adopted s ecial requirements for other types of landfills, 
(e.g., landfills used for certain wastes from iron a d steel manufacturing facilities and foundries 
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adopted requirements for municipal solid waste 1 ndfills in order to ensure that the state 

regulations met the requirements for the Resourc Conservation and Recovery Act (RCRA) 

Subpart D program. Because the landfill in quest on here is not a municipal solid waste landfill 

(and is therefore not addressed in the federal pro ram), granting the petition sought here will in 

no way be inconsistent with federal requirements . There are also no federal procedural 

requirements that would apply to this petition. 

As discussed above, JM originally contended that its on-site landfill was properly 

characterized as an inert waste landfill, because t e wastes placed in the landfill were primarily 

inert ( calcium silicate materials, concrete, fiber lass, and similar materials )4. However, IEP A 

advised that the presence of materials like wood, ardboard and paper in the landfill in any 

amount meant that the landfill should be more pr perly characterized as a chemical and 

putrescible waste landfill. 

The requirements in 35 111.Adm.C de§ 81 l.310(c)(l) (applicable to chemical and 

putrescible landfills but not to inert waste landfill ) specify that landfill gas monitoring devices 

shall be operated to obtain samples on a monthly asis for the entire operating period and for a 

(see 35 Ill.Adm.Code Part 817)). These regulatio s contain three classes of waste, and wastes 
which present more potential to generate potential y harmful leachate are subject to more 
stringent requirements. 
3 Moreover, both the federal amended consent dee ee and the State consent order described 
above contemplate final closure of the landfill tha is the subject of this petition. 
4 The requirements for inert waste landfills are co siderably less stringent than those for 
chemical and putrescible and municipal solid wast landfills, due to significant differences 
between the types of materials disposed of in each type of landfill. Unlike chemical or 
putrescible landfills and municipal solid waste Ian fills, inert waste landfills need not have gas 
collection systems, groundwater monitoring syste s or leachate collection systems, on the 
theory that the leachate generated by inert waste 1 dfills is so innocuous in terms of quantity 
and constituents that such systems are not warrant d. Final cover for inert waste landfills 
consists of a minimum three foot thick layer of soi capable of supporting vegetation. In 
contrast, final cover for chemical and putrescible 1 dfills and municipal solid waste landfills 
must consist of a low permeability layer with a thi kness of at least three feet ( or equivalent) 
overlain by a protective layer with a thickness of a least three feet. 
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minimum of five years after closure. Given the na ure of the wastes disposed in the On-Site 

Landfill, studies were undertaken to determine th general physical properties within the landfill 

and whether landfill gas was currently present wit in or outside the landfill limits in quantities 

that might warrant the required level of monitorin . 

Previous investigations of the On- ite Landfill gas determined that methane 

generation was more consistent with an inert wast landfill, rather than a typical chemical and 

putrcsciblc landfill. Specifically, the follo·.ving ob cn·ations vvcrc made: 

• Measured landfill gas temperatures (a proximately 50°F) were not typical of landfill 
gas temperatures in a solid waste land 11, which typically ranges from 100 to 130 °F 
during substantial anaerobic activity d between 130 and 160 °F during substantial 
aerobic activity. 

• The vegetative grass cover over the 1 dfill was intact, growing and healthy, and 
showed no signs of burn-out, which is 'ndicative of methane release to the landfill 
surface. Moreover, there are no buildi gs, structures or utilities on or around the 
landfill that could serve as a conduit £ r relieving methane pressures. 

• Landfill gas pressures measured in mo itoring wells were typically extremely low 
(less than 0.01" of water). This indicat s negligible gas generation. 

• No malodors were noted within the 1 dfill at any time, indicating little or no landfill 
gas generation. 

• The carbon dioxide levels in the On-Si e Landfill were measured to be less than 1 %. 
This is not consistent with an active c mical and putrescible landfill, where the 
levels of carbon dioxide typically rang from 40-48%. 

• No methane was present above regulat ry criteria (50% of the Lower Explosive Level 
(LEL)) outside the limits of the waste oundary, despite the lack of any landfill gas 
collection system. Given that wastes h ve not been added to the On-Site Landfill for 
almost six years, and that very little ad itional wastes, if any, are expected to be 
added in the future, it is unlikely that t e landfill gas generation rate would increase, 
thereby resulting in an increased paten ial to detect migrating landfill gas. 

Copies of the July, August and Se tember 2004 landfill gas monitoring reports 

are included as an Exhibit 1 to this Amended Peti ion. These results, which confirm previous 

observations were not particularly surprising, in li t of the relatively low percentage of organic 

material disposed in the landfill, and the relative} small size of the units. While the On-Site 
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Landfill may technically meet the requirements for chemical and putrescible waste landfills, the 

above-described data confirm that the landfill is actually more similar to the inert waste landfills 

considered by the Board in adopting the regulations. As a result, the frequency of landfill gas 

monitoring as technically required by 3 5 Ill.Ad .Code § 811.310( c )( 1) is not necessary and 

would not provide any additional degree of prot ction to human health or the environment as 

compared to the proposed adjusted standard. 

For all of these reasons, JM is pro osing the following adjusted standard: 

"In lieu of compliance with 35 I I.Adm.Code§ 811.310(c)(l) as applied to the 
On-Site Landfill at its facility in Waukegan, Illinois, Johns Manville shall 
operate all gas monitoring devic s, including the ambient air monitors, such 
that samples will be collected on a semi-annual basis for a period of five years 
following approval of this adjus ed standard. If, at the end of five years, the 
requirements for implementing Landfill Gas Collection System (35 
Ill.Adm.Code§ 811.311) are not met, no further monitoring will be 
conducted. 

Based on the data collected, compl'ance with the proposed adjusted standard will 

not have a more adverse effect on the environmen than would compliance with the regulations. 

PROPOSED ADJUSTED STANDARD FO IMPLEMENTATION OF A LANDFILL 
GAS MANAGE ENT SYSTEM 

The regulations governing implem ntation of a Landfill Gas Collection System 

(35 Ill.Adm.Code§ 811.31 l(a)(l)) contemplated ection of elevated methane levels below the 

"ground surface" at a distance of 100 feet outside t e edge of the unit, or at the property 

boundary, whichever is closer. As the property bo dary is further away, the distance of l 00 feet 

from the edge of the unit would appear to apply. owever, at this distance (100 feet) from the 

edge of the On-Site Landfill, the subsurface monit ring locations would fall within the area 

where CERCLA wastes were covered. Within the ea adjacent to Miscellaneous Disposal Pit 

(also called Fill Area #1), the lateral limits of waste material are substantially defined by the toe 
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of the steep side slopes of the CERCLA landfill. djacent to the Collectin Basin (also called Fill 

Area# 2), seven soil borings were advanced in th area located between the eastern limit of the 

On-Site Landfill (Fill Area # 2) and the perimeter oad. Figure 7 shows these boring locations; 

the subsurface logs for these borings are also attac ed, as Exhibit 2. As the logs indicate, waste 

materials (roofing, transite, and white granular m erials) are present within the subsurface in 

this area. Based upon the history of the site, these waste materials are likely not present beneath 

the surface in the area east of the perimeter read. 

Landfill gas monitoring within the e areas (west of the perimeter road) would 

require installation of wells through the engineer d cover placed for closure of the CERCLA 

landfill and into the underlying waste materials. I stallation, monitoring, and maintenance of 

wells installed in these locations not only compro ises the integrity of the CERCLA cover and 

thereby triggers maintenance obligations not othe ise required, it also potentially exposes the 

now-covered asbestos-containing waste materials o personnel collecting the air samples and/or 

cause the release of asbestos fibers to ambient air. Furthermore, it is not clear whether 

monitoring for On-Site Landfill gas beneath the c ver of an adjacent landfill meets the intention 

of "ground surface," in that the goal is to detect w ether elevated levels of methane generated 

within the On-Site Landfill are migrating away fr m that unit. As a result, locating the landfill 

gas monitoring devices at a distance of 100 feet ti m the On-Site Landfill as technically required 

by 35 Ill.Adm.Code§ 811.31 l(a)(l) would be ve burdensome, potentially harmful to the 

CERCLA remedy, and due to the extremely low 1 vels of gas being generated, would not 

provide any additional degree of protection to hu an health or the environment. 

For all of these reasons, JM is pro osing the following adjusted standard: 

"In lieu of compliance with 35 II .Adm.Code§ 811.311(a)(l) as applied to the 
On-Site Landfill at its facility in aukegan, Illinois, Johns Manville shall 

1 
THIS DOCUMENT IS SUBMI ED ON RECYCLED PAPER 



install a gas management syste if a methane concentration greater than SO 
percent of the lower explosive Ii it in air, is detected below the ground 
surface by a monitoring device r is detected by an ambient air monitor 
located as close as possible to, b t outside the boundary line shown on Figure 
7 or the property line, whicheve is less." 

Based on the data collected, comp iance with the adjusted standard proposed will 

not have a more adverse effect on the environme t than would compliance with the regulations. 

PROPOSED ADJUSTED STANDARD FOR THE LOCATIONS OF GROUNDWATER 
MONITORI G WELLS 

The regulation governing the Desi , Construction, and Operation of 

Groundwater Monitoring Systems (35 Ill.Adm.C de § 811.31 S(b )(3)) contemplates locating 

monitoring points for the On-Site Landfill (as M imum Allowable Predicted Concentration or 

"MAPC" wells) within one-half the distance fro the edge of the potential source of the 

discharge to the edge of the zone of attenuation d wngradient, with respect to groundwater flow, 

from the source. Additionally, at least one monito ·ng well (as an Applicable Groundwater 

Quality Standard or "AGQS" well) is required at he downgradient limit of the Zone of 

Attenuation (35 Ill.Adm.Code§ 811.318(b)(5)). owever, at these distances from the edge of the 

On-Site Landfill (50 feet for "MAPC" wells and 100 feet for "AGQS" wells), the monitoring 

locations would fall within the areal limits ofwhe e subsurface waste materials are present as 

part of the now-closed CERCLA landfill. JM is t ere fore proposing to move the Zone of 

Attenuation a short distance (maximum of 115 fe ) in the southeast comer of the Miscellaneous 

Disposal Pit (Fill Area# 1) (See Figure 8). In mo t cases, the distance will be approximately 50 

feet beyond the regulatory limits. 

Groundwater monitoring at these 1 cations would require installation of wells 

either (i) on the steeply sloping sides of the CERC A landfill (Fill Area #1), (ii) through the 

engineered cover placed for closure of the CERC A landfill (Fill Areas #1 and.#2) and/or (iii) 
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into and through the underlying "CERCLA" wast materials, prior to penetrating the underlying 

groundwater-bearing zone (Fill Areas #1 and #2). stallation, monitoring, and maintenance of 

wells installed in these locations is not desirable fi r the following reasons: 

• Drilling through waste materials prior o installing a monitoring well within the 
underlying groundwater increases the · sk of cross-contamination of that groundwater 
either through (i) carrying contaminan vertically downward during the drilling 
process and/or (ii) providing a conduit for ongoing vertical migration of waste 
material leachate down an inefficient a ular seal within the borehole. It is 
acknowledged that the final landfill co er is intended to minimize leachate generation 
and that the use of various drilling tee iques and grouts arc available to minimize 
the possibility of cross contamination. owever, these methods and their intended 
application are not without risk and th s, their use is not consistent with good 
environmental management practices, rovided that the applicable data may be 
obtained without substantial comprom · se. 

• In the case of Fill Area #1, ongoing an repetitive operations for many years on the 
steeply sloping, more erosion-prone si es of the CERCLA landfill increases both the 
cover maintenance obligations (as sole ya cost-related issue) and the risk of ambient 
release of asbestos fiber and subseque t exposure to surrounding populations from 
incremental erosion events or catastro hie slope failure (e.g., due to drilling 
operations using heavy equipment). 

• As specified in the Operating and Mai tenance Manual governing closure of the 
CERCLA landfill, activities that may r suit in penetration or damage to the existing 
CERCLA cover must (i) be pre-appro ed by U.S. 'EPA and IEPA, and (ii) must 
adhere to Health and Safety protocols esigned to limit exposure to asbestos. 

As a result, locating groundwater onitoring wells at a distance of 50 feet from 

Unit #1, as technically required by 35 Ill.Adm.Co e § 811.31 S(b )(3) would be very burdensome, 

would increase the risk of contaminating underlyi g groundwater, would increase the risk of 

ambient release and human exposure to asbestos ber through inadvertent and potentially 

catastrophic failure of the CERCLA remedy, and ould not provide any additional degree of 

protection to human health or the environment. 

For all of these reasons, JM is pro osing adjusted standards to those regulations 

governing the definition of the Zone of Attenuati n and the location of monitoring points, as 

follows: 
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"In lieu of compliance with 35 II.Adm.Code§ 811.320(c)(l) as applied to the 
On-Site Landfill at its facility i Waukegan, Illinois, the Zone of Attenuation, 
within which concentrations of constituents in leachate discharged from the 
unit may exceed the applicable groundwater quality standard of this Section, 
is a volume bounded by a verti al plane located as shown on Figure 8, 
extending from the ground sur ace to the bottom of the uppermost aquifer 
and excluding the volume occu ied by the waste." 

"In lieu of compliance with 35 I I.Adm.Code§ 811.318(b)(3) as applied to the 
On-Site Landfill at its facility i Waukegan, Illinois, Johns Manville shall 
install groundwater monitoring wells at the locations specified on the 
attached Figure 8. Those monit ring wells located along the proposed Zone 
of Attenuation boundary shall e considered Applicable Groundwater 
Quality Standards or "AGQS" . ells consistent with the requirements of 35 
Ill.Adm.Code§ 811.318(b)(5)" 

The following additional clarificaf ons to potentially applicable regulations are 

offered, based on discussions with the IBP A: 

The location of the bottom of the perrnost aquifer shall be determined in a 
manner consistent with the require ents of35 Ill.Adm.Code§ 811.31 l(c)(2)(B). 

Compliance with 35 Ill.Adm.Code§ 8 l l.3 l 7(b) shall be assessed by modeling all 
applicable Zone of Attenuation dis ances, as shown on Figure 8. 

It is recognized that no Maximum llowable Predicted Concentration or "MAPC" 
wells are being proposed~ all monit ring points are considered Applicable 
Groundwater Quality Standards or 'AGQS" locations. As such, the obligations 
described in 35 Ill.Adm.Code§ 81 .319(b)(3) immediately apply, if the 
concentration of one or more consti ents monitored at or beyond the Zone of 
Attenuation, as shown on Figure 8, ·s above the applicable groundwater quality 
standards of Section 811.320 and is attributable to the On-Site Landfill. 

These proposed adjusted standards e designed to implement the applicable 

regulations in a manner that is consistent with max mizing protection of the environment without 

increasing the potential accidental harm that might e caused inadvertently. 

In reviewing any petition related to oundwater standards and the Zone of 

Attenuation, the Board may adjust the compliance oundary based on a consideration of the 

factors listed in 814.402(b)(3), as long as the altem tive compliance boundary will not result in 
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contamination of groundwater that is or may be n eded for human consumption. In its August 5, 

2004 Order, the Board directed JM to address the e factors, and JM addresses the applicable 

factors below. In this Amended Petition, JM has equested an adjusted standard to Section 

811.320( c )( 1) by explaining that compliance wit the applicable regulations may result in (i) 

inadvertent impacts to underlying groundwater (814.402(b)(3)(F)) and (ii) exposure to asbestos 

fiber present beneath the CERCLA cap, thus pate tially impacting public safety 

(814.402(b)(3)(G)). Any adjustments to the co. pliance boundary would not impact 

groundwater that is or may be used for human co sumption, because there are no existing 

groundwater users in the immediate area, and bee use there will be prohibitions on the use of 

groundwater on the JM property pursuant to the ended federal consent decree. The proximity 

of the facility to Lake Michigan makes it very un ikely that any adjacent properties would 

attempt to use groundwater for human consumpti n. Moreover, the following factors also serve 

to show that compliance with the adjusted stand ds proposed will not have a more adverse 

effect on the environment than would complianc with the regulations: 

• Native soils at the site consist of mod rately sorted sand from the surface to 
approximately 40 feet below grade (s attached well log for LMW-11). Below this 
unit is a dry, lean clay that, based upo water production logs from the 1920s, is 
approximately 45 to 75 feet in thickne s (see attached well logs for JM Wells 1, 2, 3, 
and 4). Confirmation of the thickness fthe underlying clay will be conducted 
pursuant to the requirements of 811.3 5( c )(2)(b ). The consistency in the soil type and 
the lack of intervening clay layers in t e uppermost aquifer serves to minimize the 
number of potential migration pathwa s that contaminants might seek. Therefore, 
extending the Zone of Attenuation lat rally (by a maximum of 115 feet) will not 
result in masking contaminants in the ppermost aquifer due to alternate migration 
pathways. 

• Figure 8 also depicts the April 2004 oundwater flow contours in the vicinity of the 
On-Site Landfill. As would be expect d, the flow direction is towards Lake Michigan, 
at an average gradient of 0.004 feet pe foot. Figures 9, 10, 11, and 12 depict the 
groundwater elevations for April 2003, July 2003, December 2003, and April 2004, 
respectively. As can be seen, the grou dwater flow direction and gradient is very 
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consistent during these 4 quarters of ata. Therefore, moving the Zone of Attenuation 
laterally will not result in masking co taminant transport due to an unexpected 
change in the groundwater flow char cteristics. 

• The proposed lateral adjustment to th location of the Zone of Attenuation (maximum 
of 115 feet in the southwest comer o Fill Area # 1) is further mitigated by the deed 
restriction requirement contained wit the First Amended Consent Decree currently 
lodged in District Court prohibiting u e of the groundwater on the Johns Manville 
property. As the proposed Zone of At enuation boundary is still located on the JM 
property, this will not result in any fu her limitations on the use of groundwater that 
might be impacted within the Zone o Attenuation. 

Description of Impact of Compliance With eneral Standard As Compared to Proposed 
Adjusted Standard, and Justificatio , 35 lU.Adm.Code §§ 104.4-6(g)-(h) 

As has been described above, bee use of the presence of the adjacent remediated 

Superfund cells, strict compliance with the regul tions could result in drilling through engineered 

cover and waste, compromising the Superfund re edy. On the other hand, compliance with the 

proposed adjusted standard should meet the goal of the Board's Solid Waste Regulations with 

respect to gas control and groundwater monitorin . JM's proposed adjusted standard should 

provide sufficient information with respect to gas generation and groundwater impact so that 

future action can be taken, if necessary, under ot er provisions of the Board's solid waste 

regulations. Compliance with the Proposed Adju ted Standard will be, at a minimum, equally 

protective of the environment as would complian e with the regulations of general applicability. 

JM believes that granting the adjusted standard w uld be justified for the reasons set forth above, 

and would create a lesser risk of damage to the re ediated areas at the Superfund site. 

The Board May Grant Adjusted Standard Co sistent With Federal Law, 35 Ill.Adm.Code 
§ 104. 06(i) 

As described above, if the Board ere to grant the adjusted standard, it would in 

no way be contrary to federal statutory or regulat ry requirements. Moreover, the federal 

consent decree described above, expressly conte plated that an adjusted standard petition could 
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be filed, so granting the adjusted standard would ot be inconsistent with any federal judicial 

order or consent decree. 

Hearing Requested 35 II .Adm.Code 104.4060) 

JM has discussed these proposed a justed standards with the Illinois 

Environmental Protection Agency(IEPA), and is r questing the Agency's concurrence. If 

Agency concurs with this petition, it may not be n cessary to have a hearing (assuming that 

members of the public do not request one. If the I , PA concurs with the petition, a.'1.d there are 

no requests for a hearing from the public or other nterested parties, JM can waive its request for 

a hearing. 

Documentation to Be Relied Upon, 5 Ill.Adm.Code § 104.406(k)-(l) 

JM has attached a number of docu ents, including gas generation data and chart 

showing the locations of Superfund remediated ar as in support of this petition. Due to the site's 

Superfund history, there is voluminous data and n merous reports concerning the conditions of 

the site prior to remedial activities, and the const ction of the cap over the cells. This data can 

be provided to the Board or to the IEP A in the eve t that additional information is required. 

For the reasons set forth above, JM respectfully requests that the Pollution 

Control Board grant the adjusted standards to 35 I I.Adm.Code Part 814, incorporating 35 

Ill.Adm.Code §§ 811.310, 811.311, and 811.318 described in this petition, and as set forth 

below: 

"In lieu of compliance with 35 Ill Adm.Code§ 811.310(c)(l) as applied to the 
On-Site Landfill at its facility in aukegan, Illinois, Johns Manville shall 
operate all gas monitoring device , including the ambient air monitors, such 
that samples will be collected on semi-annual basis for a period of five years 
following approval of this adjust d standard. If, at the end of five years, the 
requirements for implementing Landfill Gas Collection System (35 
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Ill.Adm.Code§ 811.311) are not et, no further monitoring will be 
conducted." 

"In lieu of compliance with 35 II .Adm.Code§ 811.311(a)(l) as applied to the 
On-Site Landfill at its facility in aukegan, Illinois, Johns Manville shall 
install a gas management system if a methane concentration greater than 50 
percent of the lower explosive Ii it in air, is detected below the ground 
surface by a monitoring device o is detected by an ambient air monitor 
located as close as possible to the boundary line shown on Figure 7 or the 
property line, whichever is less." 

"In lieu of compliance with 35 II .Adm.Code§ 811.320(c)(l) as applied to the 
On-Site Landfill at its facility in aukegan, Illinois, the Zone of Attenuation, 
within which concentrations of c nstituents in leachate discharged from the 
unit may exceed the applicable g oundwater quality standard of this Section, 
is a volume bounded by a vertic I plane located as shown on Figure 8, 
extending from the ground surf e to the bottom of the uppermost aquifer 
and excluding the volume occup · d by the waste." 

"In lieu of compliance with 35 II .Adm.Code§ 811.318(b)(3) as applied to the 
On~Site Landfill at its facility in aukegan, Illinois, Johns Manville shall 
install groundwater monitoring ells at the locations specified on the 
attached Figure 8. Those monito ing wells located along the proposed Zone 
of Attenuation boundary shall b considered Applicable Groundwater 
Quality Standards or "AGQS" ells consistent with the requirements of 35 
Ill.Adm.Code§ 811.318(b)(5)" 
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the wind direction by drawing an arrow 
on this map . 

Monitoring Date:_ 07/12/04 __ 

Personnel: __ David Peterson 

Location 1 Methane Level: ____ 0% 
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Date: 7/14/04 
Ambient 
Temperature: 76 
Barometric 
Pressure: 29.87 

Wind Speed: 9 
Wind From the 
Direction: NW 

Johns Manville - Waukegan Plant 
On-Site Landfill Gas Monitoring Form 

Personnel: David Peterson 
Landfill Gas 

deg. F Instrument: I andtec GA-90 (Rented from F.E.I.) 
Pressure 

in Hg Instrument: lvlai:inehelic Gaui:ies (0-1 and 0-10 in. water) 
Water Level 

mph Instrument: :,olonist 
Weather 
Conditions: Partly Sunny 

Depi h ' TQS - TQp of .. Bottom 
Subsurfa. ce. ._ CH4· · CO2· 02· '- .. • . to · •. •· below, · · -Monitoring ·· · · 1 • Screen: · - of - Pressure:· ·',Level" 'Level Level. Wt.tor• -_:::Tdpof . ·, - ·. · ·. · 

Screen 
, ·· Interval 
bescrlptlc:in· Location, (i "t . )-. (01 ) ( 0,) . c· 01 ). . ,.•.be'.' .. l,o·, • .. w.f:i, .. \·_ ... :•· c, .as·· _1·,0 .. 9-....... ·:·, ..• , , (TOS),>" . _Screen ' · n; wa e. r ,.. ., ,q. . _.·· ,a .. ·'' _ ._ 1"' .. ··.-.·,','·. ... . .. •. , ·· ,. _Ete.·.v~ {ft ...... J.··•· •_- , Elev. (ft_)_ roe: ft}: ; JTOC) Cftl' 

LGW-01 0 55 0 0.6 

LMW-05 0 12.3 0 0.1 

LMW-06 0 0 0.1 19.8 

0.18 0 0 20.8 

LMW-12 0 0 6.8 9.4 

SMW-8A 0 0 0.1 20.1 

0 0 0 20.6 

SMW-12 0 0 0 20.8 

LMW-9 0 2.4 2.8 0.3 

LMW-10 0 3.2 0 15.6 

38 03 
11.00 622.67 597.67 In MOP waste 

Drv 
9 22 
Dry 

34 71 

36 96 

10 19 

11 20 

10 88 

7 38 

17 67 

16 89 

2.00 

37.50 

44.00 

5.00 

8.30 

8.60 

8.40 

12.00 

13.50 

635.22 

582.99 

579.01 

586.28 

584.97 

583.87 

583.07 

588.92 

587.38 

628.22 In MOP waste 

577.99 West of MOP 

574.01 North of MOP 

576.28 East of MOP 

579.97 East of MOP 

578.87 East of MOP 

578.57 South of MOP 

East of CB, 
578.92 below asbestos 

landfill cap 

582.38 In CB waste 

1 O MOP - Sampled 07/12/04 at 8:00 pm west side of landfill, south sample 

2 

3 

4 

5 

6 

0 MOP - Sampled 07/12/04 at 8:00 pm west side of landfill, middle sample 

0 MOP - Sampled 07/12/04 at 8:00 pm west side of landfill, north sample 

0 CB - Sampled 07/12/04 at 8:10 pm, v1est side of landfill, south sample 

0 CB - Sampled 07/12/04 at 8:10 pm, v1est side of landfill, middle sample 

0 CB - Sampled 07/12/04 at 8:10 pm, v1est side of landfill, north sample 

Note: Surface methane levels measured with a MSA Microgard 02/LEL meter calibrated to 50% 
pentane, corrected for methane using a response factor of 0.5. 
Water levels collected on July 12, 2004 



Date: 
Ambient 
Temperature: 
Barometric 
Pressure: 

Wind Speed: 
Wind 
Direction: 

LMW-02 

LMW-03 

LMW-04 

P-87 

P-88 

P-89 

P-90 

P-91 

P-92 

P-93 

P-94 

04-92 

04-89 

04-91 

LF-SB02 

LF-SB05 

7/14/04 

Johns Manville - Waukegan Plant 
On-Site Landfill Gab Monitoring Form 

Optional Additional Data 

Personnel: David Peterson 
Landfill Gas 

76 deg. F Instrument: Landtec GA-90 (Rented from F.E.I.) 

29.87 in Hg 

9 mph 
From the 

NW 

0 2.6 0 

-0.18 15.4 2.2 

0.50 0.1 0.2 

0.52 0 0 

NM 0 0 

0.60 0 0 

0.72 0 0 

0.20 0 0 

0.20 0 0.2 

0 0 0.2 

NM 0 0 

0 0 3.6 

NM NM NM 

NM NM NM 

0 15 0.7 

NM 0 9.8 

Pressure 
Instrument: 
Water Level 
Instrument: 
Weather 
Conditions: 

19.6 

9.1 

19.0 

20.9 

20.8 

20.7 

20.8 

20.8 

20.7 

19.7 

20.6 

16.6 

NM 

NM 

11.7 

0.3 

Magnehelic Gauges (0-1 and 0-10 in. water) 

Solonist 

Partly Sunny 

39.!>1 

44.07 
Ory 

56.:m 

10.1)5 

10. ,7 

9.h5 

10.09 

10. 1 

10 . .10 

10. j3 

13. l5 

5. BS 

Dry at 
6.60 

Dry at 
6,B5 

22J0 

a.DO 

38.00 595.48 590.48 In MOP waste 

38.00 596.37 591.37 In MOP waste 

59.00 582.22 577.22 Beneath MOP 

6.00 588.62 583.62 South of MOP 

5.50 589.17 584.17 South of MOP 

5.75 587.89 582.89 South of MOP 

6.50 586.83 581.83 South of MOP 

6.50 586.24 581.24 South of MOP 

6.80 585.04 580.04 South of MOP 

6.50 584.69 579.69 South of MOP 

9.00 585.76 580.76 South of MOP 

4.80 0.8 ft BGS 3.8 ft BGS 50 ft E. of CB 

4.75 0.75 ft BGS 3.75 ft BGS 100 ft E. of CB 

4.64 0.1 ft BGS 2.6 ft BGS 140 ft E. of CB 

35.50 32 ft BG$ 37 ft BGS In MOP waste 

9.50 7.5 ft BGS 12.5 ft BGS In CB waste 

Note: NM = not measured. 
Water levels collected on July 12, 2004 



Johns Manville - 1 ,Vaukegan Plant 
On-Site Landfill Gas Monitoring Form 

Date: 8/31/04 Personnel: David Peterson 
Ambient Landfill Gas 
Temperature: 70 deg. F Instrument: ... andtec GA-90 (Rented from F.E.I.) 
Barometric Pressure 
Pressure: 30.24 in Hg Instrument: Magnehelic Gauges (0-1 and 0-10 in. water) 

Water Level 
Wind Speed: 4 Mph Instrument: Heron (Rented from F.E.I) 
Wind Weather 
Direction: From the NE Conditions: Sunny and clear 

-,=••--

Dep h TOS,. Top of Bottom Subsurface >CH,-· CO2 02, . to below Screen · Monitoring Pressure Level Level Level o Wat er- T:opqf 
· Scretn, · of Interval' Location (In. water); • (

0io):J (ii/.) . . (o/o) · belo w _ Casing,, .. (TOS) Screert. Description .. · .. 0 Elev. {ff)·_ Eley~'(~r . ; l .. :.: .,·; 

ftL ·, .. ;_ 
0TOC' ;(TOC) (ft) --:~, , I, " j~• . • ' 

LGW-01 -0.02 55 0.5 0.8 Dry 11.00 622.67 597.67 In MOP waste 

LMW-05 0 0.3 0.5 5.9 Dry 2.00 635.22 628.22 In MOP waste 

LMW-06 0 0 0.1 20.1 36 15 37.50 582.99 577.99 West of MOP 

LMW-07 -1.0 0 0 20.5 38 20 44.00 579.01 574.01 North of MOP 

LMW-12 0 0 0 20.7 10 66 5.00 586.28 576.28 East of MOP 

SMW-8A 0 0 1.1 18.4 Dry 8.30 584.97 579.97 East of MOP 

SMW-10A 0 0 0 20.6 11 51 8.60 583.87 578.87 East of MOP 

SMW-12 -0.04 0 0 20.5 8 52 8.40 583.07 578.57 South of MOP 

_ East of CB, 
LMW~9 0 0.7 3.2 0.4 18 88 12.00 588.92 578.92 below asbestos 

landfill cap 

LMW-10 0 27.0 1.9 2.3 17 70 13.50 587.38 582.38 In CB waste 

Ambient·; CH4 Level. ·- o,- .• -. . .. 
pie Location Descrlptloh· · -::.:;:ii::> 

. .- , .. ,, .- S'atr_ Location, -(%), .. i. I"\' .. - , ,. ·'.'<'.' .. . • ,, ' '_.1- ,. ,-_: .- .. · 

1 0 MOP - south side of landfill, east sarr pie 

2 0 MOP - south side of landfill, middle s ample 

3 0 MOP - south side of landfill, west san 1ple 

4 0 CB• south side of landfill, east samp e 

5 0 CB - south side of landfill, middle sar nple 

6 0 CB - south side of landfill, west sam~ le 

Note: Surface methane levels measured with a Land tee GA-90. 



Date: 8/31/04 
Ambient 

Johns Manville - Naukegan Plant 
On-Site Landfill Gau Monitoring Form 

Optional Additional Data 

Personnel: David Peterson 

Temperature: 70 deg. F 
Landfill Gas 
Instrument: Landtec GA-90 (Rented from F.E.I.) 

Barometric 
Pressure: 30.24 in Hg 

Pressure 
Instrument: MaQnehelic GauQes (0-1 and 0-10 in. water) 

Wind Speed: 4 mph 
Water Level 
Instrument: Heron (Rented from F.E.I) 

Wind 
Direction: From the NE 

Weather 
Conditions: Sunny and clear 

Subsurface· CH./ · CO2 02 -Monitoring · -· · ·· · ·· -· • .Pressure. ·· Level Lev~I -- Level, l.oeatlon · , - · · --• · -
. {In,· watf!rt; .- (-Yo) ., :_ (%) > {%l': 

Depth H)S·. •-. - · 
- .. • ·: . . below i, , • T9p Pft~ · ,. - ' ' ,, .· ., .•to· • • . • ·· - •· Bottom of·.·-,,. Screen-· w· f~·:•;• . Top of, : Screen<,:·• . s·'·, . . Interval , 

:'b.1ea1·0' ~- ._.'.·_c ... ~-~lng.·_,:.'_: >(T .. , os_ .... p(.: .. :,•.·•'·E:. __ l'~vrEJ~(ftn)•--•· . . !~ ft er · -Des~rlptlo11-; . ·+o<f(_·1 t) (l;~C) .. ,. Elev:."( )\ it -. . .i 

(ft}' . : . 

LMW-02 0.20 2.1 0 19.9 39.t 6 38.00 595.48 590.48 In MOP waste 

LMW-03 -0.25 8.4 1.6 13.0 Dry 38.00 596.37 591.37 In MOP waste 

LMW-04 -1.2 0.1 0.4 18.6 57.f 5 59.00 582.22 577.22 Beneath MOP 

P-87 0 0 7.6 3.9 11. 5 6.00 588.62 583.62 South of MOP 

P-88 0 0 6.4 5.1 11.€ 1 5.50 589.17 584.17 South of MOP 

P-89 NM 0 1.8 15.2 10., 5 5.75 587.89 582.89 South of MOP 

P-90 0 0 4.5 4.9 11.( 6 6.50 586.83 581.83 South of MOP 

P-91 0 0.4 4.6 0.4 11. 3 6.50 586.24 581.24 South of MOP 

P-92 0 0 5.2 1.0 10.f 5 6.80 585.04 580.04 South of MOP 

P-93 0 0 5.8 11.5 10.18 6.50 584.69 579.69 South of MOP 

P-94 0 0 0 20.7 13.<14 9.00 585.76 580.76 South of MOP 

04-92 0 0 2.5 17.6 Dr,, 4.80 0.8 ft BGS 3.8 ft BGS 50 ft E. of CB 

04-89 NM NM NM NM DfY 4.75 0.75 ft BGS 3.75 ft BGS 100 ft E. of CB 

04-91 NM NM NM NM 4.64 0.1 ft BGS 2.6 ft BGS 140 ft E. of CB 

LF-SB02 NM 13 1.0 11.2 23.03 35.50 32 ft BGS 37 ft BGS In MOP waste 

LF-SB0S NM 0 1.1 19.3 12. 1 9.50 7.5 ft BGS 12.5 ft SGS In CB waste 

Note: NM = not measured. 
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Mark ambient air methane monitoring 
locations on this drawing and indicate 
the wind direction by drawing an arrow 
on this map. 

Monitoring Date:_ 08/31 /04 __ _ 

Personnel: __ David Peterson __ 

Location 1 Methane Level: ____ 0% 
Location 2 Methane Level: ___ 0% 
Location 3 Methane Level: ____ 0% 
Location 4 Methane Level: ___ 0% 
Location 5 Methane Level: ____ 0% 
Location 6 Methane Level: ____ 0% 
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Date: 
Ambient 
Temperature: 
Barometric 
Pressure: 

Wind Speed: 
Wind 
Direction: 

LGW-01 

LMW-05 

LMW-06 

LMW-07 

LMW-12 

SMW-8A 

SMW-10A 

SMW-12 

LMW-9 

LMW-10 

Johns Manville - Waukegan Plant 
On-Site Landfill Gas Monitoring Form 

9/01/04 

____ 7_0_ deg. F 

30.27 in Hg 

1 mph -----

From the S 

0 52.6 

0 0.2 

0 0 

0 0 

0 0 

0 0 

0.12 0 

-0.60 0 

0 0.6 

0 26.0 

Personnel: 
Landfill Gas 
Instrument: 
Pressure 
Instrument: 
Water Level 
Instrument: 
Weather 
Conditions: 

David Peterson ---------------------·· 
I andtec GA-90 (Rented from F.E.I.) 

~aqnehelic Gauqes (0-1 and 0-10 in. water) 

Heron (Rented from F.E.I) 

Sunny and clear 

', ,Oep, h: I T()~;.·: ·_ Top of 
.. to. below,;:, S ,· Bcio~fo .. m,' ..... Screen 

Interval · 
Description 

0.7 0.8 

0.6 4.2 

0.1 20.1 

0 20.6 

4.4 14.8 

1.2 18.0 

0 20.6 

0 20.6 

3.3 0.4 

1.3 2.4 

- - -· -· -· : - , · creen, . 
yVa~~r' TOP)~! ; "'i''.:(TOS):.' ., . Screen:. C 

.-below'> : Casmg·t'}·;';. ·.••-'E1·· ·. (·tt'-'>:.:. e·1·e·v·_-_·.-.(ft···.)-.: - - ., .. --,. , ·· ·· ·--- · ev ·· 
T08 ft) (TOC).(ft t> ,, . ' <-: , ,., . 

Dry 11.00 

Dry 2.00 

36 15 37.50 

38 19 44.00 

10 73 5.00 

Dry 8.30 

11 56 8.60 

8 48 8.40 

18 88 12.00 

17 71 13.50 

622.67 

635.22 

582.99 

579.01 

586.28 

584.97 

583.87 

583.07 

588.92 

587.38 

597.67 In MOP waste 

628.22 In MOP waste 

577.99 West of MOP 

574.01 North of MOP 

576.28 East of MOP 

579.97 East of MOP 

578.87 East of MOP 

578.57 South of MOP 

East of CB, 
578.92 below asbestos 

landfill cap 

582.38 In CB waste 

Ambient CH4 Level 
(%}: ', Location ·· 

1 0 MOP - north side of landfill, east sample 

2 0 MOP - north side of landfill, middle sample 

3 0 MOP - north side of landfill, west san pie 

4 0 CB - north side of landfill, east sampl~ 

5 0 CB - north side of landfill, middle sample 

6 0 CB - north side of landfill, west samp e 

Note: Surface methane levels measured with a Lanc~ec GA-90. 



Johns Manville - !Waukegan Plant 
on.Site Landfill Ga s Monitoring Form 

Optional Ade itional Data 

Date: 9/01/04 Personnel: David Peterson 
Ambient Landfill Gas 
Temperature: 70 deg. F Instrument: Landtec GA-90 (Rented from F.E.I.) 
Barometric Pressure 
Pressure: 30.27 in Hg Instrument: Magnehelic Gauqes (0-1 and 0-10 in. water) 

Water Level 
Wind Speed: 1 Mph Instrument: Heron (Rented from F.E.I) 
Wind Weather 
Direction: From the S Conditions: Sunny and clear 

Dept ~-. TOS ·-

Subsurface CH4: CO2 ' 02. to} below> , Topof.:; 
· Bottom o~ Screen, Monitoring . ~ressure· Level, le_vel 'i Level . Water 

Top_.9f•- - Screen 
Interval' · Location Cash;1g (TOS)_ Screen 

·' 
_ (In. water) (%) (%) (%) ·belo, V 

(TOC)- Elev .. (ft) Elev; (ft) Description:• 
TOC( I) {ft) _-

--

LMW-02 -0.04 1.9 0 20.0 39. p1 38.00 595.48 590.48 In MOP waste 

LMW-03 -0.1 14.4 2.7 8.9 Dry 38.00 596.37 591.37 In MOP waste 

LMW-04 0.60 0 0.2 19.3 57.i p5 59.00 582.22 577.22 Beneath MOP 

P-87 0 0 7.3 4.7 11. B7 6.00 588.62 583.62 South of MOP 

P-88 0 0 7.2 3.3 11.: p7 5.50 589.17 584.17 South of MOP 

P-89 NM 0 3.8 4.8 10. '8 5.75 587.89 582.89 South of MOP 

P-90 0 0 2.4 11. 7 11.( )3 6.50 586.83 581.83 South of MOP 

P-91 0 0.5 2.9 2.6 11.1 19 6.50 586.24 581.24 South of MOP 

P-92 0 0 4.9 2.3 10.1 9 6.80 585.04 580.04 South of MOP 

P-93 0 0 5.1 12.4 10. 6 6.50 584.69 579.69 South of MOP 

P-94 0 0 0 20.7 14.( 10 9.00 585.76 580.76 South of MOP 

04-92 0 0 3.2 17.4 Dry 4.80 0.8 ft BG$ 3.8 ft BGS 50 ft E. of CB 

04-89 NM NM NM NM Dry 4.75 0.75 ft BGS 3.75 ft BG$ 100 ft E. of CB 

04-91 NM NM NM NM or,, 4.64 0.1 ft BGS 2.6 ft BGS 140 ft E. of CB 

LF-SB02 NM 5.3 0.4 17.4 23.( ~3 35.50 32 ft BGS 37 ft SGS In MOP waste 

LF-SB05 NM 0 9.2 10.7 12. 4 9.50 7.5 ft BGS 12.5 ft BGS In CB waste 

Note: NM = not measured. 





Log of Borehole: 04-89 

Iii L f R Client'. Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL Elevation: 

Project No: 009-07992,00 

Date Start: 5/10/04 

Surface Conditions: Topsoil 

Drilling Contractor: Terra Trace 

AMPL DA A 

., 
.8 >' 

C. 
e 

E t 'a l ! "1 ::, ,e.. z r i!- B I .. ! 
., 

J 
a 

1 
::, u: i C 

I ~ a ! "1 z a: ~ 

I Tube 70 0 

40 05 

3 Tube 50 o.s 

Date End: 5/10/04 

Driller Dennis 

Soil Description Remarks 

€ 
~ i I C 

-l-lrl""ll""l"l'l-r.;.;..;..;.,....;.;,~t"""'~-.---------------+ Boring advanced with 

2·-;•-··H·•-Pooiiy~;;,did'1;,;~pr----------------------
.J,,;,...,.,~~~er.a~!~dD"~------ -----------------~~--~-Lean Clay (CL) 

Gray; dry; stiff"; 5% wi fibrous material. 

4 

5 

I 6 

! 

I
' 7-f'W~-.._Cid~~ll?Y-~3i'J~32.~l;~~~~------------------

Flbrous Material 
J , • •• Dark gray; white fibers· moist: I 5% paper, brown cardboard. 

Isl/~~ 
9 : .. ; :- ·. 

I 't • . ' ... 
••'• . 

. ' 

-roo;,;n;;,dii11a-~Pr----------------------
B1ack; dry; loose. ' 

End of Borehole 

a geoprobe using a 
4' long by 2" OD 
macrotube sampler. 

CERCLA landfill cap 
encountered at 0.25 ft. 

Temporary gas monitorin 
well installed: I inch 
diameter PVC. Screened 
from 1.0 to 4.0 ft 



Log of Borehole: 04-90 

II L f R t-c_ue_n_t_: J_o_h_n_s_M.,.a_n_vi_11e ______ -t_P_r_oJ_e-+ct_:_L_a_nd_fi_ll_.,... ________ +-P-ro_j_ec_t_N_o_:_0_09_-_o7_9_9_2_-00-1 

LEVINE·FRICKE Project Location: Waukegan, IL Total l>epth: 8 jGround Elevation: 

Surface Conditions: Topsoil 

Drilling Contractor: Terra Trace 

SAMPLE DATA 

! 

E 
! §: I ·;; E (I) :, .9, 2: 2:." 

Ji 
., t ., □ 
C. ; ~ ~ E 
(I) c1l CIC 0: 

I 
I 

I 
I 

I Tube j 25 0 

2 Tube , 60 0.4 

I 
I 

i 
I 

I ' I 

i 
I 
I 

I 

i 

Date Start: 5/10/04 

Cate End: 5/10/04 

Driller Dennis j Geologlst/EnglnHr: W. Teskey 

SUBSURFACE PROFILE 

Soll Description Remarks 

o~=~l--:io~r~o ... un .. ,e1;;,.s .. u,.1rf.,ia~ce..,. ..... "'1'1'illll'ln----------------1 Boring advanced with 
• :l!ll!< i!,l ~Topsoll-S11ty :sana '::iMJ II eenrrol:>1" !Ising a 

ruwn Jr,, 153/orooti. / . ---i.:-------•• ________________________ _,., 4' long by 2" OD 

- Lean Clay (CL) be 1 
1- Brown; dry; stiff macrotu samp er. -: d CERCLA landfill cap 
2.: encountered at O .25 ft. 

-
::~p,--'1!io;,1y~;.aeJ~iif'i'n~~r-------------------

3_ • , •,',' I\.. Grav; drv; •nanlar; co µ-se. .. ,' ~-"-----~=--- ------------------------: •: •: :, Roofing 
_ •; .' • Black; dry; hard; crushed shingle material. 
-: ... ·: 4--~r~--~-•--~~-~------------------------------.. ~ : , ;: rt0ormg ;:,h,ng,es 

I
•,• , • Black; dry; dense; fragments . 
• • •• . . . . s •••• 
:·. ·~· :• .... . . . . . . .. 

6 : •• ·~ 

.... j::~f 
o I • •• . : .. •. 
• • •• • • • t 71•·· . ..... --~----=-~~~n-- ~--------------------------• -------- r-me uramea mater: 11 

8 • :-:-:-:- White; dl't'; crumbles: race blue; no fibers. 

- End of Borehole --
93 

I 

10~ 

... 
11.::J 

Ill 
---13----. 

14----
1s.: 



Iii L f R Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Surface Conditions: Topsoil 

Drilling Contractor: Terra Trace 

:;AMPLE DATA 

I 

I 
I I -;; 

& 'is: :,,: ! .. 
::, 

~ a. (/) 

:z ' 2:- 1i ! <II 
., 

a) C 
ci. _;;i 8 u::: i E E ~ 0 

"' .. ., 
-l (J) (/) z Q'. I a: 

I 

' 

I Tube 80 0.2 

Log of Borehole: 04-91 

Project: Landfill Project No: 009-07992-00 

Total Depth: 3 I Elevation: Date Start: 5/10/04 

Date End: 5/10/04 

Driller: )ennis I Geologist/Engineer; W. Teskey 

SUBSURFACE PROFILE 

Soll DesCl'iplion Remarks 

5

1 ' End ofllorelml, 

6:i 

Temporary gas monitorin~ 
well installed: l inch 
diameter PVC. Screened 
from 0.5 lo J,O ft_ 

--
1=. .., 

·i 
I 9~ 

-

I'°~ 
I 1.: -.. -

! ' 12-
I I ..; 

l j 
13;! ... 

I 

I -I -I 
14.: 

I .. 
I 

. . 
15-



Log of Borehole: 04-92 

m L f R ..,c_1_1e_n_t_: J_o_h_n_s_M_a_n_v_m_e ______ -t_P_r_oj_e_c-!t _L_a_n_df_i11 __________ ~_P_r_o1_·e_c_t _N_o_: o_o_e_-0_1_e_e_2_-o~o 

LEVINE•FRICKE Project Location: Waukegan, IL Total Di pth: 8 r Elevation: Date Start: 5/10/04 

Surface Conditions: Topsoil Date End: 5/10/04 

Drilling Contractor: Terra Trace Driller: Pennis J Geologist/Engineer: W Teskey 

I 

.2i 
l1l. E C 

::l C. 

:z ~ e 
"' "' gj 
'ii 'ii 

~ E E 
"' "' Ill Ill z 

I Tube 

2 1Tubc 

I 

I 
I 
I 

I 

! 

SAMPLE DATA :;uB:;UK~AcE PROFILE 

I I 

I 
!· 

~ 
E 
&! g 

"' 

I 

Soil Description Remarks 

c!' ! "' 0 ' ., 
8 ~ :g 
"' CZ: a: < 

95 0,1 

I 

<)(I ' 0.6 

I 

' I 
I 

I 

' 

I 
I 
I 
I 

I 

Cl 

i 
Ground Sllrtaci;: 0-+,.,.,,77i--f-:-=-~~,::,ri.-:---+-----------------, Boring advanC<Ju with 

I 
, ru Lc:m C:ta:,: [CL) 

~.JV/. ~/2 a geoprobe using a 
~ Drown: dry; stiff: 10% 111e gravel. 4, long by 2" OD 

,_ I~ macrotube sampler. 

~ 21 
= ,I 

1/i"/ / 

~ dark brown clay grades in. 

- 4~ --1---0 --""'T ___ •-------------------------~ CERCLA landflll cap 
~ ean layp,,LJ . encountered al 4 11. si ~ Dark brown to brom1; ~cry snff; dry. 

~ . ~[· -1iaiit1f!f1',------ -------------------------· 
6- _: .'.::: lhow11: dry. 

=-::· ::·.·: ..... 
1~~ -!iancra;rc;ir--- -------------------------
-- •t-: ~rown; sl. moist. ,...,.-: J:t ,.': c";:;;;i1;;;Ji;;;-n;itePie~";; u7;7";;:-------------------,I 

\ tft t --------••--i!li"-~-,.;~------------------✓ 
8 -•: , :. Roofing 

- l'-..Dlack; dry; hard; 1h11 sh nules. - End of Borehole --9--.. 
I 

10-3 

--
11.: ---
12--

J 
I 

13,: -I ., 
i 

14.:! .. --
1s.: 

Temporary gas 
monitoring well: I -inch 

I 

diameter PVC. Scre,:,n11d 
from 1.0 lo 4.0 fl. 

' 



Log of Borehole: 04-93 

l!J L f R t-c_1_1e_n_t:_J_o_h_ns_M_a_nv_i1_1e ______ --t_P_ro_J_ec_t.,.: _La_n_d_fi_ll -~--------1-P_r_o_ie_c_t _N_o:_o_o_a_-0_7_99_2_---foo 

LEVINE•FRICKE Project Location: Waukegan, IL Total Depth: 8 !Ground Elevation: 

Surface Conditions: Topsoil/clay 

Drilling Contractor: Terra Trace 

SAMPLE DATA 

I I 

I ~ C. .s, 

!i C 
l!:; 
C mE 
1i: cm 

<(Ul 

I Tube 80 0.5 

2 T11be I 75 0.9 

I 

I 

I 

I 

Date Start: 5/10/04 

Date End: 5/10/04 

Driller: Dennis I Geologist/Engineer: W. Teskey 

SUBSURFACE PROFILE 

son Description Remarks 
g ' 

:g fi. E 
QI >, 
C U) 

Ground Surface 0 Boring advanced with . %~ Lean Cla,v (CL) I " !'>e,:-,pr,>b.; usli.g, ., ?~ Brown; dry; stiff: LO% roots at surface; 5% 11ne gravel. 4, long by 2" OD 

1 ~1 111acrotuh..: sanipkr. 

• ~ CERCLA landfill cap 
• encountered at surface. 

2-. -~----~---~~-~~~.-----------------------• •. : ·: • · Yoorly ~,adea .:,ana (.,,.., 
:z..,.:..:.,p!!'!'Ei..d£Y..i.~~.£i~':.ie:~1'-'!I.:. _____________________ _ 
.r, .", ._: Silty Sand (SP) 

3-. • · · · Black drv ..... +.· __ .:.._ • ._______ ------------------------
-· • • • • 'rushed transitc; gray. 

1 t. ,i o. 

4
,-:;i~--~oollng __________________________________ _ 

'••· : • • ,•· Black; dry; shingles . . . .. . . . . 
5_. ~ ••• 

.J• • ..... 
-"··:. --=r!'"~--~ooffnr~;;.nu1es-· --------------------------

6.::: •: :• Green and gray; dry; loose. . ..... ~·,ii, .. 
- •• 11- .. ~-r---~---~--------•---------------------------;, : , '.' I 1 • .'rushca transite; gray; ( ry. 

1:i:.·., •. I) 0, .... 
: :"rr;;--w,ioctr'i1To: Srowii.'-- ---------------------------v~~------~~----~~- -~•-----------------------• , , • • Fme grn111ed matcna1; o l w111te; trace blue. 

s·•-•:·. 
- I End of8orcholc --, 

9...; ---
10.: -.. 

i 
11,4 

i 

3 
12"3 

J 
I 

"l 14 

IS~ 

Boring backfilled 
to surface with 
cuttings. 



Log of Borehole: 04 .. 94 

lt!I L f R Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Project Landfill 

Total Di pth; 4 !Ground Elevation; 

Project No: 009-07992-00 

Date Start: 5/10/04 

Surface Conditions: Clay 

Drilling Contractor: Tarra Trace 

SAMPLE DATA 

I 
I I Ji ,;-

E ! ? 6. 'i5 
~ .e, C/l 
z <!' i~ .91 ., ., C) 
0. ci :, ii;; 
E I E § C ni E 
c'3 "' a: ~~ C/l a:: 

I Tube 90 I 0.3 

l 

Date End: 5/10/04 

Driller: Dennis j Geologist/Engineer: W. Teskey 

SUBSURFACE PROFILE 

! 

g 
i t 

c!: J:i 

Soll DescripUon 

i 

Remarks 

Ground Surf.ice 0-1,,,.,,=-~=-="'~;,:,-,--+----------------1 Doring ;,dv,mced with i~ Lean Clay (CL) I a geoprobe using a 
Jl/,0'/, fir01m, ury: stiff: 10% me gravel. I 3-J2"/;?, 4' long by 2" OD 

1 ~1 rnacrolube sampler. • j CERCLA landtill cap 

2.: . ---,.--------_71'l'-- -~---------------------- cncountt:tcd at surface, 
• •. ·.:. • roorly Gradea -,ana (->P) 
• : · ·.. Brown· drv· 5% fine flf vel ~1--f;;,;-at~~lj--""------------------------
3~ Brown; dry; stiff: 

=-~ 4 trace line grained white fibrous material. 
-
:J 

5--' --

'] 
1-----fl-: . . . 
9-. 
-. -10-. 

ll~ 
' 

-, 
12..; 

..I --
13----
14....; 

..I 
' i 

15~ 

I 
I 

I 

I 
I 

End or Borehole Boring ba~knllcd 
to :1urface with 
cuuings. 



Log of Borehole: 04-95 

(I L f R Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Project Landfill 

Total 01 pth: 4 !Ground Elevation: 

Project No: 009-07992-00 

Date Start: 5/10/04 

Surface Conditions: Clay 

Drilling Contractor: Terra Trace 

SAMPLE DATA 

I ~ ,e I 
I 

0 
~ 

\'., ~ "' 
~ l~ ., ., 0 

ii ,. 
~ j j I .. ~ 

I ci: ~,,i I 

! I 

I 

Tube 90 0 

I 

Date End: 5/10/04 

Driller: Dennis I Geologist/Engineer: W. Teskey 

SUBSURFACE PROFILE 

I I 

Soll Description Remarks 
g 

B t [ ., 
0 CJ) 

Ground Surlace 0-,'"',m-~~;.;:,~-,:iiirT""--+--------------~ Boring advu11ccd with 
-~. Lean Clay (CL) 
~ Brown; dry; very stift~ 

u geoprobe using a 
4' long by 2" OU 
macrotube sampler . I. 

• ;,zl//,1, CERC'LA landlill cap 

2 •f¼:00 ~ cncounterc(\ al surface. : •i· :• -:·.·. --,,'oo,7iiJrac1iJ~an~ .. (~J3f ______________________ _ 

w,,-,.;.._,,B~~~J_ry~------•------------------------
3---_,,_'-7 '/./, 
%: Gray; dry: stiff. 
=1 Lean Clay (CL) 

4 ' • " 1 -T-'ffiroiisi"U(ii'inii';btitck; 'noist;traceffiic~rainedirrav i1i'aicrial'." _____ ' . 
-. . 

5-. ---6-

,1 
,.; 

8--

.:l 
I -, 

11.:: 
.! --

12 ... .. .. 
-

!3----
14.: ---
1 s..:! 

I 

EmJ of Borehole Boring back tilled 
to surface wirh 
cuttings. 

I 

I 



Log of Borehole: LMW-11 

I L FR Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Project Landfill Well Project No: 009-07992 

Total Di pth: 41' ~round Elev.: 59~, 1,..1, Date Start: 5/16/03 

Surface Conditions: Topsoil Date End: 5/16/03 

Drilling Contractor: Mid-America Driller: l3rian I Geologist/Engineer: W. Teskey 

SAMPLE DAIA SUBSURFACE PKUt-lLE 
I ' ' i 

Q) 

ii; 0. 
.0 

;ti 
E ~ E Q) l!J a. (/) ~ 

~ z i:!' ~ 
O> 
C: g i 

Q) Q) Q) Q) -c: 
; 0 0. 0. > ~ 2- .E .c 

8 ~ 
.0 

E E l!J 
-i: a. E 

(Q l!J Q) 

~ 
0 

~ Ji (/) (/) cc: :z ~ 
' 

Soil Description Remarks 

TI
' o ........ l ...,......,._...,G_'r_o\_m_d_S_·u_r_ta ... ce _ __., _______________ ; Borir1g advanced using 

-~~/' / / /
1 

t..ean C/1,y (Cl_) -.25'7iJ Lollv» ,km 
- ~/2 Dark brown; slightl moist; moderately stiff; 15% rootlets : augers_ Sampled using 
..! 1/ /) i 3" diameter by 5' long 

1 l ~: II G,ad;ag bnms d,y ,,ry s,;n; rornp=d 5% fia, gn,,el ! f';:,1;;~;;;;:;:;;,. 

~ i!• 2:i~_; ~ ~ -sancT<sPf_ ............... _________________________ , 
~ 1 : : - - - - Brown; dry: loose; ; - I 0% fine gravel 
~ _;_-,:-:-_-__ m .l.-- -- -
; 3j;<.::.:_:-_ I :-_:_._:i .. -1 4 ~>:-i-- :: --

,CME 30 NA NA 

:I ::_<_--_.:-_-.. _. 

--------------~ s~- -:::--:-: Grading black with % roofing granules 
~ - - - - Vet)- moist: 10-15'½ roofing granules; poor recovery 

2 CME 20 NA NA 

·~ ..:_:.'_" .. 
~ 6..;.:':.'.:':-.-.":_ 

~-1 :i'/-.----_-: .... 
~ -.·.-,·.·-

I 'i> I ~/-:._-:.._-.- __ 
•~ s::_-.. :_/:_._-:_ it ::::_----<--_ 

:I 9
-3/_.::-:-:"-_:-_-:-,:-, 

.,.....·.-,·.-:~ ·~ _________ :~ 

:~ 
-T.-~~-sandwnFGravii?~~------------------------

10-:_~ ~,:13-_: Dark gray: rnoderat, ly dense: wet: 15% tine gravel 

3 SS 50 NA 

I 

NA 
~ 
:~ 

I 
-~-.... ~ .., - "'--". 

~~-~+--~;;c1~1,r--------------------------------
1 \..,;-<:_::-: __ -: Dark grny; wet; mo, eratdy dense; medium sand: 5% tine gravel 

; Poor recovery: 5- l Q'_ 
• Limestone cobble in 

shoe of sampler. 

!leaving sand 
encountered while 
drilling-



Log of Borehole: LMW-11 

I L FR Client: Johns Manville 

LEVINE·FRICKE Project Location: Waukegan, IL 

Project: Landfill Well 

Total DE pth: 41' !Ground Elev.: 

Project No: 009-07992 

Date Start: 5/16/03 

Surface Conditions: Topsoil 

Drilling Contractor: Mid-America 

~ .c 
E 
::, 
z 
Q) 

C. 
E 
"' ti) 

5 

6 

7 

8 

9 

Q) 
0.. 

~ 
Q) 

C. 
E 
"' (/) 

ss 

ss 

ss 

ss 

ss 

ss 

SAMPLE DAIA 

Q) 

a. 
E 
"' (/) 

~ 
>, 
-; 
C 
<( 

70 . NA: NA 

70 NA NA 

70 NA NA 

30 NA NA 

70 NA NA 

50 NA NA 

~ 
C') 
C 
·.:: .s 
'i: 
0 
:!: 

Date End: 5/16/03 

Driller: IBrian I Geologist/Engineer: W. Teskey 

g 
.s:::. a. 
Q) 

0 

0 .c 
E 
>, 

ti) 

- • +· - ·'. 

-.. 

., 

. --·' -~--- ·.· _. .. ... '' 

14-<·.<-- .. -·: . .. -.. -. - . . 

15->.·.•.:._ 

-·.·:-.... 
-·. '. 

16->".·. -.. 

-.- .. ·. 
-·: .. · . .-... 

. --·' --,- .... 
-:•.·::·._· 

l 9-:::: i :_:_ :. :_ ·. 
... 

. . . . ,. 
-·.-.-.·:_·. 

20-: · · . _,_•.·. 
-:.· .• .. -

-,··:.·,_. 

-· ... 

SUBSURFACE PRUf-lLE 

Soil Description 

Sand(SP) 
Dark gray; wet; mod rately dense; medium sand: 5% fine gravel 
Increase to I 0-12% ! ravel 

Grading grayish brmen; d.:cn:asc to 5% gravel 

~-ra•
1
""t'a\crcaC6iici :soft ______________________ _ 

? . ·. '. ~------e!_ ... ___ ------------------------1 
22_:_. : .. : : ·. "1.12'.:.1~~!:..~!.1.!.il~~- ~!;:':_ ____________________ _ 

.:..-:·.··:.' ·. Sand (SP) 
- .... · Dark gray: wet; mod rately dense; medium grained sand: 5% tine 
-· · _ . . gravel 

23.:>::-:··.·.: 
-· -..... 
-: 

Remarks 



Ill L FR Client: Johns Manville 

LEVINE·FRICKE Project Location: Waukegan, IL 

Surface Conditions: Topsoil 

Drilling Contractor: Mid-America 

SAMPLE DATA 

(lJ 

1l i5. 

:g_ 
E 

E ~ 
<11 

::, 
~ 

(/) 

z i:.':' "iii 
..91 (lJ Q.\ i (lJ .!:! 

i5. 1; 
::, >, Q. ' -E E ' "' "iii u > "' "' (lJ C: 

(/) (/) a:: z <( 

10 ss 

11 ss 80 , NA NA 

12 ss 80 NA NA 

g 
.c: 
'E. 
(lJ 

0 

0 
.c 
E 
>, 

Cl) 

-.-.•.•,', - ... .. . .... 
;•,·.·· 

25~:: '.:,'\ :·: :. \ 
. . ' . . ; 

...:._--.::-_·:_ ... ·.·· 
26.::·.:.: :· ... . 

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

27...;. .... :. ::· :··. 
-·.-.·.·-,. -· .. 
-·:.•-•,' 

2s_:·.,. ....... ·.:. 
-· .... '_._ .. _·:_. ,,•. 
-· ... ·. -· - .. 29-·:.::.•:::··. . ',,•• -·· .. _, 

. . . 
. _._ .. 

-.. :.:-· .. ·. 
~-... _··,',. 

31...;·.:::.•.-::;_, 
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Log of Borehole: LMW-11 

Project: Landfill Well Project No: 009-07992 

Total Debth: 41' joround Elev.: Date Start: 5/16/03 

Date End: 5/16/03 

Driller: I rian I Geologist/Engineer: W. Teskey 
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Soil Description 
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Grading brown 

Grading to fine sand 

Grading brownish-gray 

Remarks 



Log of Borehole: LMW-11 

I L FR Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Project: andfill Well 

Total De1mth: 41' jc;round Elev.: 

Project No: 009-07992 

Date Start: 5/16103 

Surface Conditions: Topsoil 

Drilling Contractor: Mid-America 
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Date End: 5116103 

Driller: Brian I Geologist/Engineer: W. Teskey 

Soil Description Remarks 

: Monitoring well con• 
I structed with stainless 
: steel riser and screen 

on 5/16/03. Screen 
: (0.010" slot) from 35' 
· to 40'. Silica sand 
· (#5) from 32' to 40'. 
. Cement bentonite 
: grout: 2' to 32'. 

Bentonite chips from 
0.5' to 2'. Concrete 
pad 0' to 0.5' . 

• Above ground 
steel protective 
casing w/ locking cap. 

40-i."· ·.:.> .: Water level on :v-~·,0 . ... -I'ea_n ... etayfclj ____________________________ r~ 9~0~~~~r~~;~ately 

¾:; Gray: dry; stiff; 5% tine gravel · 
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CERTIFICATE OF SERVICE 

The undersigned, an attorney, here y certifies that he caused the foregoing notice 
and amended petition for adjusted standard to be served upon: 

Division of Legal Counsel 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Peter Orlinsky 
Assistant Counsel, Northern Region 
Illinois Environmental Protection Agenc 
9511 West Harrison Street 
Des Plaines, Illinois 60016 

Elizabeth Wallace 
Assistant Attorney General, Environment 1 Law 
188 West Randolph Street, 20th Floor 
Chicago, Illinois 60601 

by placing the same in the United States mail, fir t-class postage prepaid, this 30th day of 
September, 2004. 

CHI 3057722vl , September 30, 2004 (02:06pm) 
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ILLINOIS POLLUTION CONTROL BOARD 
August 5, 2004 

 
IN THE MATTER OF: 
 
PETITION OF JOHNS MANVILLE FOR AN 
ADJUSTED STANDARD FROM:  35 Ill. 
Adm. Code 811.310, 811.311, 811.318, and 
814 
 

) 
) 
) 
) 
) 
) 
 

 
 
     AS 04-04 
     (Adjusted Standard – Land) 
 

ORDER OF THE BOARD (by G.T. Girard): 
 
 On June 30, 2004, Johns Manville (JM) filed a request (Pet.) for an adjusted standard 
pursuant to Section 28.1 of the Environmental Protection Act (Act) (415 ILCS 5/28.1 (2002)).  
JM seeks relief from the landfill closure requirements pertaining to landfill gas monitoring and 
management, and groundwater monitoring under 35 Ill. Adm. Code 814, 811.310(c)(1), 
811.311(a)(1), and 811.318(b)(4).   
 
 The landfill is located on a 350-acre tract bordering Lake Michigan owned by JM in 
Waukegan, Lake County.  The landfill is located on and surrounded by units remediated under 
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), 42 
USC §9605. Pet. at 3.  During its operating period from 1992 to 1998, the facility was intended 
to accept inert waste, but also received some putrescible waste, such as roofing materials, wood, 
paper, and cardboard.  Pet. at 6.  Since the production of methane gas is expected to be very 
small, the petitioner is seeking to opt out of installing a landfill gas management system if 5 
years of monitoring fail to show significant gas production.  Pet. at 9.  Additionally, to avoid 
compromising the integrity of the CERCLA engineered cover and steep side slopes of the site, 
petitioner is also seeking to install gas and groundwater monitoring points at a greater distance 
than required by 35 Ill. Adm. Code 811.311 and 811.318.  Pet. at 11.    
 
 Section 28.1 of the Act (415 ILCS 5/28.1 (2002)) and 35 Ill. Adm. Code 104.408 require 
publication of a notice of an adjusted standard proceeding in a newspaper of general circulation 
in the area affected by the petitioner’s activity.  The notice must be published within 14 days of 
filing a petition for an adjusted standard with the Board.  See 35 Ill. Adm. Code 104.408(a).  As 
required by 35 Ill. Adm. Code 104.410, the petitioner timely filed a certificate of publication 
with the Board on July 15, 2004.  The notice of petition was published in the News-Sun on July 
7, 2004. 
 
 Although the notice is proper, the Board finds that the petition has not adequately 
addressed the requirements of Section 28.1(c) of the Act (415 ILCS 5/28.1(c) (2002)) and the 
Board’s rules at 35 Ill. Adm. Code 104.406.  The Board finds that the petition is deficient 
because the factors in Section 814.402(b)(3) have not been addressed.  
 
 The petition does not adequately explain how petitioner will demonstrate compliance 
with groundwater standards.  The requested adjusted standard would effectively change the 
compliance boundary where groundwater standards must be met by extending that boundary to 



 2

200 feet.  The Board rules at Section 811.320(a)(1) requires that “groundwater quality shall be 
maintained . . . at or beyond the zone of attenuation (ZOA).”  The ZOA is generally 100 feet 
from the edge of the unit or the property boundary, whichever is less.  See 35 Ill. Adm. Code 
811.320(c).  Pursuant to Section 814.402(b)(3), the Board may adjust the compliance boundary 
with an adjusted standard, as long as the petitioner addresses the factors set forth in that section.  
The petition before the Board does not establish how petitioner will demonstrate compliance 
with the groundwater standards relative to the zone of attenuation.  Further, the petition lacks 
information on how the compliance boundary will be determined.  Finally, a review of the 
petition indicates that the petitioner may also need to seek an adjusted standard from Section 
811.320(c) by addressing the factors in Section 814.402(b)(3). 
 
 The Board notes that the petition has sparse descriptions of the site and numerous 
references to other documents that may have more information pertinent to the Board’s 
consideration of this petition.  For example, the petition at page 5 states that “. . . the onsite 
landfill consisted of two areas:  1) the miscellaneous disposal pit, that was constructed on top of 
clean fill that had been placed during CERCLA remedial activities and 2) a portion of the 
collection basin, which had formerly been operated as part of the wastewater treatment system.”  
Pet. at 5.  On page 6, the petition describes wastes that were placed in the landfill:  calcium 
silicate, roofing materials, wood, paper, and cardboard.  Pet. at 6.  The petition is not clear as to 
whether or not the collection basin from the wastewater treatment system will be included with 
the landfill.  If that is the case, petitioner should describe the type of material that was 
accumulated and remains in the collection basin as well as the landfill gas production potential of 
the materials.  These questions and additional Board inquiries can be addressed at hearing if an 
amended petition is filed and accepted by the Board. 
 
 Due to the deficiency in addressing the factors in Section 814.402(b)(3), the Board 
cannot accept the petition.  The Board therefore directs petitioner to address the information 
requirements of Section 28.1 of the Act (415 ILCS 5/28.1 (2002)) and Section 104.406 of the 
Board’s rules in an amended petition.   
 

IT IS SO ORDERED. 
 

I, Dorothy M. Gunn, Clerk of the Illinois Pollution Control Board, certify that the Board 
adopted the above order on August 5, 2004, by a vote of 4-0. 
 
 

 
Dorothy M. Gunn, Clerk 
Illinois Pollution Control Board 

 
 



DRAFT Summary of IEPA Comments and Responses 
On-Site Landfill 

 

Response Summary to IEPA Comments-25Apr06.doc:WAB Page 1 of 4 
 

Source IEPA Comment Response 

Comment 1:  Figure 8 scale should be 1 in.= 200 ft. to 
determine distances from wells to the proposed zone of 
attenuation (ZOA) 

Map was reduced from 1”=200’ scale for inclusion in 
Adjusted Standard Petition submitted. Full scale map 
printed and provided to agency. 

Comment 2: Need properly scaled map or cross 
sections showing limits of waste, CERCLA cover, 
proposed zone of attenuation, and well locations 

Site Investigation Report, Sept. 26, 2005, Figures 15, 16, 
and 17. 

Comment 3(a): Additional information requested 
regarding hydrogeological characteristics of the [waste] 
unit and surrounding land 

Site Investigation Report, Sept. 26 2005, Section 3.3 and 
Appendices B, C, and D 

Comment 3(b): Additional information requested 
regarding volume and physical and chemical 
characteristics of leachate 

Groundwater and Leachate Monitoring Data, June 20, 
2005.  Quality issues were described in June 20, 2005 
correspondence to IEPA regarding Groundwater and 
Leachate Monitoring Data 

Comment 3(c): Additional information requested 
regarding quantity, quality and direction of 
groundwater flow 

Site Investigation Report, Sept. 26 2005, Figures 8, 9, 10 
and 11 

Comment 3(d): Additional information requested 
regarding proximity and withdrawal rates of 
groundwater users 

Site Investigation Report, Sept. 26 2005, Table 6 

November 17, 2004 
email message from 
Ed Kenney 
summarizing 
comments from 
Gwenyth Thompson 

Comment 3(e): {comment missing}  



DRAFT Summary of IEPA Comments and Responses 
On-Site Landfill 

 

Response Summary to IEPA Comments-25Apr06.doc:WAB Page 2 of 4 
 

Source IEPA Comment Response 

Comment 3 (f):  The existing quality of groundwater 
including other sources of contamination and their 
cumulative impacts on groundwater 

Preliminary Groundwater and Leachate Monitoring Data 
provided by LFR in a report to Gwyneth Thompson dated 
June 20, 2005 

Comment 3 (g):  Public health, safety and welfare 
effects including potential impacts from an extended 
zone of attenuation 

LFR Site Investigation Report, Sept. 26 2005, Section 
4.4, Table 6, and Appendix H 

Comment 3 (h):  Need to demonstrate that the zone of 
compliance does not extend [beyond the facility 
property line or] beyond the annual high water mark of 
any navigable surface water 

LFR Site Investigation Report, Sept. 26 2005, Figures 
15, 16, and 17.  The ordinary high watermark for Lake 
Michigan is 581.5 ft. (1985 IGLD). The ground surface 
for proposed wells is approximately 590 ft. ASL. 

November 17, 2004 
email message from 
Ed Kenney 
summarizing 
comments from 
Gwenyth Thompson 

Comment 3 (i):  Need adequately scaled maps to show 
the distance of the ZOA to the waste to confirm that in 
no case will the zone of compliance at an existing 
MSWLF unit extend beyond 150 meters from the edge 
of the unit 

Not applicable? 

August 30, 2005 
email message to 
Peter Orlinsky from 
Gwenyth Thompson 

The Uppermost Aquifer has not been adequately 
defined 

LFR Site Investigation Report, Sept. 26 2005 provides a 
description of the uppermost aquifer at the Site.  



DRAFT Summary of IEPA Comments and Responses 
On-Site Landfill 

 

Response Summary to IEPA Comments-25Apr06.doc:WAB Page 3 of 4 
 

Source IEPA Comment Response 

Comment 1: Sampling techniques not discussed. Sampling techniques provided in quarterly monitoring 
reports, including field logs. Reports currently being 
compiled. 

Comment 2: Compliance levels based on background 
concentrations not determined 

Tolerance limits, will be determined for the well data 
presented for UMW-14 and UMW-28.  The tolerance 
limit method is one of several statistical methods for 
initial assessment of individual downgradient monitoring 
well results compared to background results.  For 
normally-distributed datasets, the tolerance limit, K, will 
be based on n=8 quarterly sample results from March 
2004 to December 2005.  Two-sided values of K for 
normal or lognormal datasets will be developed for 95% 
and 99% coverage of future downgradient monitoring 
results.  For non-parametric datasets, the maximum 
concentration value will be used as the prediction limit.  

September 14, 2005 
fax from Peter 
Orlinsky Comments 
from Gwenyth 
Thompson on June 
22, 2005 document 
on groundwater and 
leachate 

Comment 3: Need clarification on which parameters 
were normally-distributed 

While preliminary Ryan-Joiner normal distribution test 
results were provided in Appendix E, Shapiro-Wilk 
normality test results will be provided for final statistical 
analysis of sample results from sample results from 
March 2004 to December 2005. The value of the W test 
statistic for the Shapiro-Wilk test will be provided in the 
final report. Shapiro-Wilk normality testing will be used 
for upgradient groundwater quality data.   

 

 



DRAFT Summary of IEPA Comments and Responses 
On-Site Landfill 

 

Response Summary to IEPA Comments-25Apr06.doc:WAB Page 4 of 4 
 

Source IEPA Comment Response 

Comment 4: Need to document data transformation 
techniques used (e.g. ladder of powers) to determine if 
data are normally distributed.   

Log transformation of sample results will be evaluated in 
the final statistical analysis.  Ladder of powers data 
transformation will be evaluated, if necessary, for the 
final statistical analysis of background groundwater 
quality data from March 2004 to December 2005. 

Comment 5: Need clarification on shallow background 
cadmium results 

Cadmium in well UMW-14 was 100% non-detect for 
March 2004 to March 2005.  Table 2A incorrectly 
reported 80% ND; has been corrected.   

September 14, 2005 
fax from Peter 
Orlinsky Comments 
from Gwenyth 
Thompson on June 
22, 2005 

Comment 6: Groundwater exceedances need to be 
developed based on compliance levels.   

The preliminary data analyses included individual well 
comparisons to background quality. The tolerance limits 
will be used for initial screening of groundwater  

Comment 1: Document (hydrogeological report) does 
not address Agency Technical Comments from August 
30, 2005 regarding groundwater quality and statistics. 

Preliminary statistical analysis was presented 
correspondence to Gwyneth Thompson dated June 20, 
2005.  Updated groundwater statistical analysis is being 
provided as obtained.   

Comment 2: Document (hydrogeological report) does 
not address comments to Chris Bergmann from August 
2005. 

Comments addressed in submittal dated April 27, 2006. 

Comment 3(a): Document (hydrogeological report) 
does not provide detail on which IEPA comments are 
being addressed 

 

November 23, 2005 
email message to Ed 
Kenny from Peter 
Orlinsky regarding 
Gwenyth Thompson 
comments 

Comment 3(b): Public health and safety not addressed 
(previous comment 3G.) 

Information provided in LFR Site Investigation Report, 
Sept. 26 2005, Section 4.4, Table 6, and Appendix H 



l!ILFR ENVIRONMENTAL MANAGEMENT & CONSULTING ENGINEERING 

November 14, 2006 

Brad Bradley 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V 
77 West Jackson Boulevard 
Chicago, IL 60604 

Subject: Request for U.S. EPA Opinion on Proposed Groundwater Monitoring Well Locations; On-
Site Landfill; Johns Manville, Waukegan, IL 

Dear Mr. Bradley: 

As you are aware, the First Amended Consent Decree (FACD) requires Johns Manville (JM) to close 
their "on-site" landfill located in Waukegan, Illinois pursuant to state regulations governing such 
landfills. You may recall that the on-site landfill is located in the southeastern comer of the JM 
property and, more importantly, inside the physical boundary of the former Disposal Area that was 
previously closed in the early 1990s pursuant to a federal Consent Decree. 

At this site, Illinois regulations governing landfill closure require ongoing groundwater monitoring at 
a distance of 50 feet from the edge of the waste that is being regulated by the state, unless a formal 
legal variance is sought (so-called "adjusted standard"). This 50-foot distance would require the 
installation of approximately 12 monitoring wells roughly halfway up the side-slopes of the closed 
CERCLAlandfill. 

Alternatively, JM is seeking an "adjusted standard" to the regulation to allow for installation of these 
monitoring wells at the base of the CERCLA-closed landfill slope. The adjusted standard petition was 
submitted to the Illinois Pollution Control Board (IPCB) on September 30, 2004 and is currently under 
review. We expect that the IPCB will seek resolution of this matter via hearing within the next several 
months. 

JM is seeking the adjusted standard because installation, sampling, and maintenance of the wells on 
the now-closed CERCLA landfill side-slope is not considered prudent or reasonable for the following 
reasons: 

1. Wells placed on the steep side-slopes increases the risk for ambient release of asbestos fibers 
and increased landfill cover maintenance obligations. Heavy equipment used to install 
monitoring wells may compromise slope stability and lead to slope failure, potentially 
exposing asbestos-containing waste materials. In addition, routine access to monitoring wells 
on steep side-slopes may lead to increased cover erosion. 

847.695.8855 m 
847 .695.7799 f 

630 Tollgate Road, Suite D www.lfr.com 
Elgin, Illinois 60123-9302 

Offices Nationwide 



IILFR 
2. Penetration of monitoring wells through CERCLA regulated waste materials increases the risk 

of contamination to underlying groundwater by overlying waste materials and leachate. While 
it is acknowledged that drilling techniques and grouts are available to minimize cross
contamination, installation of wells through waste materials is not considered good engineering 
practice when alternative well locations are available. 

JM's proposed adjusted standard has the effect of moving the location of monitoring wells laterally by 
a maximum of 115 feet. We note that the new locations are still located on the JM property and at 
least 100 feet inside the property boundary. 

JM is seeking written concurrence from U.S. EPA that locating the monitoring wells on the side
slopes of the now closed CERCLA landfill is neither reasonable nor prudent. Given the nature of the 
aquifer (sand, with no layering), the alternate locations will not result in obscuring impacts the on-site 
landfill may have on groundwater quality. Thus, there is no need to incur the potential risks as 
described above. 

If you have any questions, please do not hesitate to contact me at (847) 695-8855, extension 101. 

Sincerely, 

William A. Bow, C.P.G. 
Principal 

Cc: Denny Clinton 

Ltr-Bradley-Adjusted Standard-14Nov06.doc:WAB 2 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

December 5, 2006 

William Bow 
Levine-Fiicke 
630 Tollgate Road, Suite D 
Elgin, IL 60123-9302 

Dear Mr. Bow: 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

REPLY TO THE ATTENTION OF 

The U.S. Environmental Protection Agency (EPA) has reviewed your November 14, 
2006 correspondence titled "Request for U.S. EPA opinion on Proposed Groundwater 
Monitoiing Well Locations; On-Site Landfill; Johns Manville, Waukegan, IL". EPA 
agrees that placing monitoiing wells on the side slopes of the now closed CERCLA 
landfill is not acceptable and agrees that alternate locations that are beyond the current 
"footpiint" of the landfill would be acceptable. 

EPA is concerned that placing groundwater monitoring wells on the side slopes of the 
current closed landfill could breach and/or compromise the soil cover required under the 
June 30, 1987 Record of Decision for the Johns-Manville Site and may cause cross
contamination of the ground water with asbestos-containing waste mateiials. 
Additionally, the restrictive covenants for the Johns-Manville Site prohibit such activities 
unless EPA and the State of Illinois provide approval in advance. EPA is not inclined to 
approve the installation of any groundwater monitoring wells that would be located 
within the current boundaiies of the CERCLA landfill area. 

Please contact me at (312) 886-4742 if you have any questions concerning this letter. 

Sincerely, 

1~~,_I fn., 
Brad Bradley ,vvc--f 
Remedial Project Manager 

cc: Sandy Bron, Illinois EPA 

Recycled/Recyclable~ Printed with Vegetable Oil Based Inks on 100% Recycled Paper (50%, Poslconsumer) 
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ILLINOIS POLLUTION CONTROL BOARD 
December 6, 2007 

 
IN THE MATTER OF: 
 
PETITION OF JOHNS MANVILLE FOR AN 
ADJUSTED STANDARD FROM:  35 Ill. 
Adm. Code 811.310, 811.311, 811.318, 
811.320 and 814 
 

) 
) 
) 
) 
) 
) 
 

 
 
     AS 04-4 
     (Adjusted Standard – Land) 
 

EDWARD P. KENNEY APPEARED ON BEHALF OF PETITIONER; and 
 
PETER E. ORLINSKY APPEARED ON BEHALF OF THE ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY. 
 
OPINION AND ORDER OF THE BOARD (by G.T. Girard): 
 
 Johns Manville (JM) seeks an adjusted standard from specific landfill closure 
requirements for monitoring groundwater and gas at an on-site landfill in Waukegan, Lake 
County.  The Illinois Environmental Protection Agency (IEPA) recommends that the adjusted 
standard be granted.   
 
 The Board’s responsibility in this matter arises from the Environmental Protection Act 
(Act) (415 ILCS 5/1 et seq. (2006)).  The Board is charged to “determine, define and implement 
the environmental control standards applicable in the State of Illinois” (415 ILCS 5/5(b) (2006)), 
and to “grant . . . an adjusted standard for persons who can justify such an adjustment” (415 
ILCS 5/28.1(a) (2006)).  More generally, the Board’s responsibility in this matter is based on the 
checks and balances integral to Illinois environmental governance:  the Board is charged with the 
rulemaking and principal adjudicatory functions, and the IEPA is responsible for carrying out the 
principal administrative duties. 
 
 The Board finds that JM has demonstrated that the factors relating to JM are substantially 
and significantly different from the factors considered by the Board in adopting the rules of 
general applicability.  Further, the Board finds that JM has justified the grant of the adjusted 
standard and the request is consistent with federal law.  The Board also finds that the requested 
standard will not result in environmental or health effects substantially and significantly more 
adverse than the effects considered by the Board in adopting the rule of general applicability.  
Therefore the Board grants the adjusted standard as set forth in the Board’s order. 
 

PROCEDURAL HISTORY 
 
 On June 30, 2004, JM filed a request (Pet.) for an adjusted standard pursuant to Section 
28.1 of the Act (415 ILCS 5/28.1 (2006)).  JM seeks relief from the landfill closure requirements 
pertaining to landfill gas monitoring and management, and groundwater monitoring under 35 Ill. 
Adm. Code 814, 811.310(c)(1), 811.311(a)(1), 811.318(b)(4), and 811.320. 
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 Section 28.1 of the Act (415 ILCS 5/28.1 (2006)) and 35 Ill. Adm. Code 104.408 require 
publication of a notice of an adjusted standard proceeding in a newspaper of general circulation 
in the area affected by the petitioner’s activity.  The notice must be published within 14 days of 
filing a petition for an adjusted standard with the Board.  See 35 Ill. Adm. Code 104.408(a).  As 
required by 35 Ill. Adm. Code 104.410, the petitioner timely filed a certificate of publication 
with the Board on July 15, 2004.  The notice of petition was published in the News-Sun on July 
7, 2004. 
 
 Although JM had met the notice requirements, on August 5, 2004, the Board asked for 
additional information regarding the request for adjusted standard and declined to accept the 
petition.  On September 30, 2004, petitioner filed an amended petition (Am. Pet.).  The amended 
petition addressed most of the deficiencies cited by the Board, changed Section 811.318(b)(4) to 
Section 811.318(b)(3), and also requested relief from an additional provision set forth under 35 
Ill. Adm. Code 811.320(c)(1).  On November 4, 2004, the Board accepted the amended petition 
for hearing and directed JM to address the two issues concerning leachate characteristics and 
groundwater quality that were not addressed in the amended petition at hearing.  During 2005-
2006, the petitioner was working with the IEPA to address informational deficiencies and resolve 
IEPA concerns.  See Joint Status Report (Sept. 29, 2006).  
 
 On May 22, 2007, the IEPA filed a recommendation (Rec.) and a motion to file the 
recommendation instanter.  The Board grants the motion and accepts the recommendation.  The 
IEPA recommends that the adjusted standard be granted as requested by JM.  
 
 On July 18, 2007, hearing was held before Board Hearing Officer Bradley Halloran (Tr. 
at @).  The hearing was held in Waukegan, Lake County.  At the hearing, JM presented the 
testimony of William Bow.  The IEPA did not present witnesses and no members of the public 
attended the hearing. 
 

ADJUSTED STANDARD PROCEDURE 
 
 In both a general rulemaking and a site-specific rulemaking, the Board is required to take 
the following factors into consideration:  the existing physical conditions; the character of the 
area involved, including the character of the surrounding land uses; zoning classifications; the 
nature of the receiving body of water; and the technical feasibility and economic reasonableness 
of measuring or reducing a particular type of pollution.  415 ILCS 5/27(a) (2006).  The general 
procedures that govern an adjusted standard proceeding are found at Section 28.1 of the Act and 
the Board's procedural rules at 35 Ill. Adm. Code 104.  Section 28.1 also requires that the 
adjusted standard procedure be consistent with Section 27(a) of the Act.  Id. 
 

JM seeks an adjusted standard from rules of general applicability, which do not specify a 
level of justification for an adjusted standard.  Therefore, in determining whether an adjusted 
standard should be granted from a rule of general applicability, the Board must consider, and JM 
has the burden to prove, the factors at Section 28.1(c) of the Act (415 ILCS 5/28.1(c) (2006)): 
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1) factors relating to that petitioner are substantially and significantly 
different from the factors relied upon by the Board in adopting the general 
regulation applicable to the petitioner; 

 
2) the existence of those factors justifies an adjusted standard; 

 
3) the requested standard will not result in environmental or health effects 

substantially and significantly more adverse than the effects considered by 
the Board in adopting the rule of general applicability; and 

 
4) the adjusted standard is consistent with any applicable federal law.  35 Ill. 

Adm. Code 104.426(a) and 415 ILCS 5/28.1(c) (2006). 
 

FACILITY DESCRIPTION 
 
 JM’s facility is located in Waukegan, Lake County and is a 350-acre tract on the shore of 
Lake Michigan.  Am. Pet. at 2.  JM previously manufactured building materials including 
roofing and insulation products at the site.  Am. Pet. at 8.  The facility began operation in 1920 
and employed several thousand people at the peak of manufacturing.  Am. Pet. at 8-9.  During 
the plant’s operation, asbestos-containing building materials were manufactured until 1985 when 
manufacture of asbestos-containing building materials ceased.  Am. Pet. at 9.  JM gradually 
phased out manufacturing at the site until all manufacturing ceased in 1998 and the 
manufacturing buildings were demolished in 2000-2001.  Id.  Currently only a few contract 
employees are located at the facility.  Id. 
 
 In 1983, pursuant to Section 105 of the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) (42 U.S.C. § 9605), the United States 
Environmental Protection Agency (USEPA) placed a portion of the JM facility on the National 
Priorities List (NPL).  Am. Pet. at 9.  The NPL is set forth in 40 C.F.R. Part 300, Appendix B 
and was published at 48 Fed. Reg. 40658 (Sept. 9, 1993).  Id.  The portion of the facility placed 
on the NPL consists of approximately 120 acres.  Id.   
 
 On June 14, 1984, JM and the USEPA executed an “Administrative Order and Consent 
Decree” that required JM to conduct a “Remedial Investigation/Feasibility Study” which was 
submitted on July 3, 1985.  Am. Pet. at 9.  On June 30, 1987, the USEPA issued a decision and 
the State of Illinois concurred with that decision.  Id.  On March 18, 1998, USEPA, JM, and the 
State of Illinois entered the consent decree in the United States District Court of the Northern 
District of Illinois.  Id.  The consent decree required placement of cover over a number of areas 
where asbestos-containing waste had been disposed of at the JM facility.  Id.   
 
 USEPA issued two “Explanations of Significant Differences” to the consent decree.  The 
first, in June 1987, addressed differences in remedial actions taken and the second, on September 
22, 2000, provided for the closure of the wastewater treatment system and the on-site landfill.  
Am. Pet. at 10.  The on-site landfill was no longer required due to cessation of manufacturing 
activities.  Id.  This adjusted standard and an amended federal consent decree are intended to 
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implement the provisions of the second “Explanation of Significant Differences” issued by 
USEPA.  Id.   
 
 After completion of the CERCLA action in 1992, JM filed an initial facility report to 
provide for the disposal of non-asbestos waste generated from manufacturing activities at the 
facility.  Tr. at 22-23.  The report provided that non-asbestos containing materials would be 
disposed of in the former miscellaneous disposal pit that had been created as a result of the 
surrounding area being built up during the CERCLA landfill work (Fill Area #1).  Tr. at 23.  The 
former collection basin would also be used for disposal of non-asbestos containing materials (Fill 
Area #2).  Tr. at 23.  The on-site landfill is physically located on the NPL tract and is on and 
surrounded by the CERCLA units.  Am. Pet. at 10; Tr. at 28.   
 
 The landfill was intended to accept inert waste but also received some putrescible waste.  
More specifically, the waste deposited in the landfills was calcium silicate, which is crushed lime 
and sand (limestone) used in the insulation material, roofing materials, some granules, and 
miscellaneous smaller amounts of paper, cardboard, and occasional pieces of wood.  Tr. at 23.  
The main materials were however calcium silicate and roofing materials.  Id.  No asbestos-
containing materials were disposed of in the either of the two fill areas.  Id.  Furthermore, the 
consent decree specifically prohibited disposal of asbestos-containing materials in the two fill 
areas.  Tr. at 24.   
 
 In preparing this adjusted standard, JM’s consultants performed additional work to 
evaluate and verify what was in the on-site landfill.  Tr. at 24.  One method used for evaluation 
was well drilling which showed that the materials disposed of in the pit were consistent with the 
items JM had indicated were disposed in the landfill.  Id., and Petitioner’s Group A at Exh. 7, 
pgs. 20-21.  Work was also performed to establish that how much landfill gas was being 
generated and that work indicated very low pressure.  Tr. at 25.  Gas monitoring continued from 
April 2003 until the present on a monthly basis.  Tr. at 25-26.  The monthly monitoring shows 
very low gas pressure and no detections of landfill gas migrating.  Tr. at 26. 
 

REQUESTED RELIEF 
 
 The IEPA and the Illinois Attorney General have acknowledged that the on-site landfill is 
an existing landfill subject to the Board’s rules at 35 Ill. Adm. Code 814.  Id.  Part 814 
incorporates the provisions of Part 811 from which JM seeks an adjusted standard.  Specifically 
JM seeks and adjusted standard from: 
 

1. the requirements of Section 814.302 to the extent that the provisions of Sections 
811.310(c)(1), 811.311(a)(1), 811.318(b)(4), and 811.320 are incorporated by 
reference; 

 
2. the monitoring frequency for landfill gas monitoring (35 Ill. Adm. Code 

811.310(c)(1)); 
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3. the requirements for implementing a landfill gas management system, specifically 
the provisions relating to detection distance from the edge of the unit for 
implementing such a system (35 Ill. Adm. Code 811.311(a)(1)); and 

 
4. the standards for the location of monitoring points found in 35 Ill. Adm. Code 

811.318(b)(3) and 811.320(c)(1), specifically the requirement that monitoring 
wells shall be located within half the distance form the edge of the unit to the edge 
of the zone of attenuation.  Am. Pet. at 13. 

 
JM is specifically seeking two types of relief.  Tr. at 26.  First, JM is seeking reduction in the 
frequency of landfill gas monitoring from a monthly period to semi-annual for a total of five 
years.  Tr. at 26-27.  Secondly, JM is seeking relief from the location requirements for 
monitoring wells for groundwater and monitoring for gas that are currently required 100 feet 
away from the edge of the waste.  Tr. at 27. 
 
 The specific language requested by JM for landfill gas monitoring frequency is: 
 

In lieu of compliance with 35 Ill. Adm. Code 811.310(c)(1) as applied to the On-
Site Landfill at its facility in Waukegan, Illinois Johns Manville shall operate all 
gas monitoring devices, including the ambient air monitors, such that samples will 
be collected on a semi-annual basis for a period of five years following approval 
of this adjusted standard.  If, at the end of five years, the requirements for 
implementing a Landfill Gas collection System (35 Ill. Adm. Code 811.311) are 
not met, no further monitoring will be conducted.  Petitioner’s Group A, Exh. 8. 
 

And for installation of a landfill gas management system, JM offers this specific language: 
 

In lieu of compliance with 35 Ill. Adm. Code 811.311(a)(1) as applied to the On-
Site Landfill at its facility in Waukegan, Illinois Johns Manville shall install a gas 
management system if a methane concentration greater than 50 percent of the 
lower explosive limit in air, is detected below the ground surface by a monitoring 
device or is detected by an ambient air monitor located as close as possible to, but 
outside the boundary line shown on Figure 7 or the property line, whichever is 
less.  Id. 
 

 The specific language requested by JM for determination of the zone of attenuation: 
 

In lieu of compliance with 35 Ill. Adm. Code 811.320(c)(1) as applied to the On-
Site Landfill at its facility in Waukegan, Illinois, the zone of attenuation, within 
which concentrations of constituents in leachate discarded from the unit may 
exceed the applicable groundwater quality standard of this Section is a volume 
bounded by a vertical plane located as shown on Figure 8, extending form the 
ground surface to the bottom of the uppermost aquifer and excluding the volume 
occupied by the waste.  Petitioner’s Group A, Exh. 9. 
 

And for the location of the groundwater monitoring points, JM offers the following: 
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In lieu of compliance with 35 Ill. Adm. Code 811.318(b)(3) as applied to the On-
Site Landfill at its facility in Waukegan, Illinois Johns Manville shall install 
groundwater monitoring wells at the locations specified on the attached Figure 8.  
Those monitoring wells located along the proposed zone of attenuation boundary 
shall be considered “AGQS” wells consistent with the requirements of 35 Ill. 
Adm. Code 811.318(b)(5).  Id. 

 
 JM offers additional clarification, based on discussion with the IEPA as follows: 
 

The location of the bottom of the uppermost aquifer shall be determined in a 
manner consistent with the requirements of 35 Ill. Adm. Code 811.311(c)(2)(B). 
 
Compliance with 35 Ill. Adm. Code 811.317(b) shall be assessed by modeling all 
applicable zone of attenuation distances, as shown on Figure 8. 
 
It is recognized that no Maximum Allowable Predicted Concentrations or 
“MAPC” wells are being proposed; all monitoring pints are considered 
Applicable Groundwater Quality Standards or “AGQS” locations.  As such, the 
obligations described in 35 Ill. Adm. Code 319(b)(3) immediately apply, if the 
concentration of one or more constituents monitored at or beyond the zone of 
attenuation, as shown on Figure 8, is above the applicable groundwater quality 
standards of Section 811.320 and is attributable to the On-Site Landfill.  Am. Pet. 
at 20. 

 
REGULATORY FRAMEWORK 

 
 JM seeks and adjusted standard from the requirements contained in 35 Ill. Adm. Code 
814 which incorporate specific requirements of 35 Ill. Adm. Code 811.310(c)(1), 811.311(a)(1), 
811.320(c)(1), and 811.318(b)(3).  Also, JM references 35 Ill. Adm. Code 811.318(b)(5) in the 
requested adjusted standard. 
 
 Section 814.302 is in Subpart C, which is entitled “Standards of Existing Units Accepting 
Chemical or Putrescible Wastes that Remain Open for more than Seven Years”.  Section 
814.302(a), in relevant part provides: 

 
All of the requirements for new units described in 35 Ill. Adm. Code 811 shall 
apply to units regulated under this Subpart . . ..  35 Ill. Adm. Code 814.302(a). 

 
 Section 811.310(c)(1) provides: 
 

c) Monitoring Frequency. 
 

1) All gas monitoring devices, including the ambient air monitors 
must be operated to obtain samples on a monthly basis for the 
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entire operating period and for a minimum of five years after 
closure. 35 Ill. Adm. Code 811.310(c)(1). 

 
 Section 811.311(a)(1) provides: 
 

a) The operator shall install a gas management system if any one of the 
following conditions are met:  

 
1) A methane concentration greater than 50 percent of the lower 

explosive limit in air, is detected below the ground surface by a 
monitoring device or is detected by an ambient air monitor located 
at or beyond the property boundary or 30.5 meters (100 feet) from 
the edge of the unit, whichever is less, unless the operator can 
demonstrate that the detected methane concentration is not 
attributable to the facility.  35 Ill. Adm. Code 811.311(a)(1). 

 
 Section 811.320(c)(1) provides: 
 

c) Determination of the Zone of Attenuation  
 
1) The zone of attenuation, within which concentrations of 

constituents in leachate discharged from the unit may exceed the 
applicable groundwater quality standard of this Section, is a 
volume bounded by a vertical plane at the property boundary or 
100 feet from the edge of the unit, whichever is less, extending 
from the ground surface to the bottom of the uppermost aquifer 
and excluding the volume occupied by the waste.  35 Ill. Adm. 
Code 811.320(c)(1). 

 
 Section 811.318(b)(3) and (5) provide: 
 

b) Standards for the Location of Monitoring Points  
 
3) Monitoring wells shall be established as close to the potential 

source of discharge as possible without interfering with the waste 
disposal operations, and within half the distance from the edge of 
the potential source of discharge to the edge of the zone of 
attenuation downgradient, with respect to groundwater flow, from 
the source.   

 
* * * 

5) A minimum of at least one monitoring well shall be established at 
the edge of the zone of attenuation and shall be located 
downgradient with respect to groundwater flow and not excluding 
the downward direction, from the unit.  Such well or wells shall be 
used to monitor any statistically significant increase in the 



 8

concentration of any constituent, in accordance with Section 
811.320(e) and shall be used for determining compliance with an 
applicable groundwater quality standard of Section 811.320.  An 
observed statistically significant increase above the applicable 
groundwater quality standards of Section 811.320 in a well located 
at or beyond the compliance boundary shall constitute a violation.  
35 Ill. Adm. Code 811.318(b)(3) and (5). 

 
DISCUSSION 

 
 Before granting an adjusted standard, the Board must find that the factors delineated in 
Section 28.1(c) of the Act (415 ILCS 5/28.1(c) (2006)) have been addressed such that JM is 
entitled to the relief sought.  The Board will summarize JM’s arguments on each of those factors, 
then the Board will summarize the IEPA’s position.  The Board will also summarize the 
comment received.  Then the Board will set forth the Board’s findings on the requested adjusted 
standard. 
 

Substantially Different Factors 
 
 The Board will first discuss generally the reasons why JM believes that the on-site 
landfill is substantially different than those considered by the Board in adopting the rules of 
general applicability.  Next, the Board will discuss the specifics concerning the gas monitoring 
requirements, then the gas management system requirements.  Finally, the Board will discuss the 
placement of the groundwater monitoring wells. 
 
Generally 
 
 Mr. Bow testified that because of the characteristics of the waste disposed in JM’s on-site 
landfill, the on-site landfill is much more similar to an inert waste landfill than a chemical and 
putrescible waste landfill.  Tr. at 53.  JM states, “much of the waste in the landfill is virtually 
inert, being composed primarily of calcium silicate and fiber glass-based roofing materials.”  
Am. Pet. at 4.  Technically, the on-site landfill is classified as a chemical and putrescible waste 
landfill; however, the limited amount of landfill gas generation is much more like an inert waste 
landfill.  Tr. at 53.  Mr. Bow testified that the difference between treating the on-site landfill as 
an inert waste landfill rather than a chemical and putrescible waste landfill would have made a 
difference in the adjusted standard.  Tr. at 56-57. 
 
 Additionally, JM states “unlike most landfills in Illinois, the JM site was under intense 
federal and state oversight since before the adoption of the Pollution Control Board’s solid waste 
landfill regulations as a result of its inclusion on the Superfund National Priority List in 1983.”  
Pet at 5.  JM asserts that the landfill rulemaking record does not indicate that the Board 
considered situations similar to JM’s on-site landfill facility, “where the [JM] facility as a whole 
was subject to a Superfund consent decree which required the construction of cover to isolate 
asbestos that had been historically disposed of on-site” and the on-site landfill is “surrounded by 
units that were remediated under CERCLA.” Am. Pet. at 5, 10. 
 



 9

Gas Monitoring 
 
 JM points out that the Board’s statewide regulations on landfills specifically address two 
types of landfills:  landfills for inert waste and landfills for chemical and putrescible wastes.  
Am. Pet. at 13.  JM initially characterized the on-site landfill as an inert waste landfill but the 
IEPA indicated that the presence of materials like wood, cardboard and paper in the landfill in 
any amount meant the landfill should more properly be characterized as a chemical and 
putrescible waste landfill.  Am. Pet. at 14.   
 
 JM notes that Section 811.310(c)(1) of the Board’s rules applies to chemical and 
putrescible waste landfills and requires landfill gas monitoring devices to be operated to obtain 
samples on a monthly basis for the entire operating period of the landfill and for five years after 
closure.  35 Ill. Adm. Code 811.310(c)(1); Am. Pet. 14-15.  However, JM asserts that 
investigation of the on-site landfill has found that the methane generation is more consistent with 
an inert waste landfill rather than a chemical and putrescible waste landfill.  Am. Pet. at 15.  
JM’s investigation resulted in the following observations: 
 
 1. measured landfill gas temperatures (approximately 50°F) were not typical of 

landfill gas temperatures in a solid waste landfill, which typically range from 100 
to 130°F during substantial anaerobic activity and between 130 and 160°F during 
substantial aerobic activity; 

 
 2. the vegetative grass cover over the landfill was intact, growing and healthy, and 

showed no signs of burn-out, which is indicative of methane release to the landfill 
surface; 

 
 3. landfill gas pressures measured in monitoring wells were typically extremely low 

(less than 0.01” of water); 
 
 4. no malodors were noted within the landfill at any time; 
 
 5. the carbon dioxide levels in the on-site landfill were measured to be less than 1%. 
 
 6. no methane was present above regulatory criteria (50% of the Lower Explosive 

Level (LEL)) outside the limits of the waste boundary, despite the lack of any 
landfill gas collection system.  Am. Pet. at 15.   

 
These observations, according to JM, indicate negligible gas generation.  Id. 
 
 JM maintains that while the on-site landfill may technically meet the requirements for 
chemical and putrescible waste landfills, the landfill characteristics for methane are more like an 
inert waste landfill.  Am. Pet. at 16.  JM argues that the frequency of landfill gas monitoring 
required by Section 811.310(c) is not necessary and would not provide additional protection to 
human health or the environment as compared to the requested adjusted standard.  Id. 
 
Gas Management System 
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 JM notes that Section 811.311(a)(1) of the Board’s rules contemplates detection of 
elevated methane levels below the ground surface 100 feet from the edge of the unit or the 
property boundary, whichever is closer.  35 Ill. Adm. Code 811.311(a)(1); Am. Pet. at 16.  JM 
indicates that the property boundary is more than 100 feet from the edge of the unit, so the 100 
feet mark applies to JM’s on-site landfill.  Id.  However, JM states that 100 feet from the 
boundary of the on-site landfill is the area of the CERCLA landfill.  Id. 
 
 JM states that within the area adjacent to Fill Area #1, the lateral limits of waste material 
are substantially defined by the toe of the steep side slopes of the CERCLA landfill.  Am. Pet. at 
16-17.  As to Fill Area #2, JM advanced seven soil borings between the eastern limit of the on-
site landfill and the perimeter road.  Am. Pet. at 17.  The soil borings indicate that roofing 
materials, transite, and white granular materials are present in the area; however based on the site 
history are not likely present below the surface east of the perimeter road.  Id. 
 
 JM asserts that landfill gas monitoring, west of the perimeter road, would require 
installation of wells through the engineered cover placed for closure over the CERCLA landfill 
and into the underlying waste.  Am. Pet. at 17.  JM argues that installing, monitoring and 
maintaining wells in these locations compromises the integrity of the CERCLA cover and 
triggers maintenance obligations.  Id.  JM further argues that such placement also potentially 
exposes the now-covered asbestos-containing waste materials to personnel collecting the air 
samples.  Id.   
 
 JM notes that whether monitoring gas beneath the cover of an adjacent landfill meets the 
intention of “ground surface” as used in the rule is not clear.  Am. Pet. at 17.  JM opines that the 
intent of the monitoring is to detect whether elevated levels of methane are generated by the 
landfill and are migrating away from the unit.  Id.  JM asserts that locating landfill gas 
monitoring devices at a distance of 100 feet from the on-site landfill would be very burdensome, 
potentially harmful to the CERCLA site and would not provide any additional protection to 
human health or the environment than the proposed adjusted standard due to extremely low 
levels of gas being generated by the on-site landfill.  Id. 
 
Groundwater Monitoring 
 
 JM points out that Section 811.318(b)(3) of the Board’s rules provides for the placement 
of Maximum Allowable Predicted Concentration (MAPC) wells within one-half the distance 
from the edge of the potential source of the discharge to the edge of the zone of attenuation 
downgradient, with respect to groundwater flow, from the source.  35 Ill. Adm. Code 
811.318(b)(3); Am. Pet. at 18.  Further, JM notes that Section 811.318(b)(5) requires at least one 
monitoring well as an Applicable Groundwater Quality Standard (AGQS) well at the 
downgradient limit of the zone of attenuation.  35 Ill. Adm. Code 811.318(b)(5); Am. Pet. at 18.  
Additionally, Section 811.320(c)(1) sets forth that the horizontal extent of the zone of attenuation 
as the vertical plane at the property boundary or 100 feet from the edge of the unit, whichever is 
less.  35 Ill. Adm. Code 811.320(c)(1).  JM indicates that the property boundary is more than 100 
feet from the edge of the unit, so the 100 feet mark applies to JM’s on-site landfill.  Am. Pet. at 
16.  
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 JM asserts that placement of monitoring wells at locations specified in the rules, i.e. 50 
feet for “MAPC” wells and 100 feet for “AGQS” wells, would result in the wells being located 
in the areal limits of where subsurface waste materials are present as part of the CERCLA 
landfill.  Am. Pet. at 18.  JM maintains that groundwater monitoring at the locations required in 
the rules of general applicability would require either placement of the wells on the steeply 
sloping sides of the CERCLA landfill or through the engineered cover placed for closure of the 
CERCLA landfill.  Am. Pet. at 18.  Further, such placement could result in the wells being 
placed through the underlying CERCLA waste materials before actually entering the underlying 
groundwater-bearing zone.  Am. Pet. at 18-19.   
 
 JM argues that installation, monitoring and maintenance of wells at the locations required 
in the rules of general applicability is not desirable for several reasons.  First drilling through 
waste prior to installing monitoring wells can increase the risk of cross-contamination either by 
carrying contaminants vertically downward during drilling or providing a conduit for downward 
migration.  Am. Pet. at 19.  JM acknowledges that there are methods that can minimize the 
possibility of cross contamination; however, the practices are not without risk.  Id.  JM asserts 
that the use of these methods is not consistent with good environmental management practices.  
Id. 
 
 A second reason for concern is that in the case of Fill Area #1, ongoing and repetitive 
operations on the steeply sloping, more erosion-prone sides of the CERCLA landfill increases 
cover maintenance obligations.  Am. Pet. at 19.  Also such operations increase the risk of 
ambient release of asbestos fiber and subsequent exposure to surrounding populations from 
incremental erosion events or catastrophic slope failure.  Id.  A third concern is that any activities 
that result in penetration or damage to the existing CERCLA cover must be pre-approved by 
USEPA and IEPA and must adhere to health and safety protocols for the site.  Id. 
 
 JM argues that for all these reasons locating groundwater monitoring wells as required by 
the rules of general applicability would be very burdensome and would increase the risk of 
contaminating the underlying groundwater.  Am. Pet. at 19.  Furthermore, JM asserts that the risk 
of ambient release and human exposure to asbestos fiber through inadvertent and potential 
catastrophic failure of the CERCLA remedy would be increased.  Id.  JM maintains that the 
increased risk would not be offset by any additional degree of protection to human health or the 
environment than the requested relief.  Id.  Therefore, JM argues the Board should grant the 
requested relief.  Id. 
 

Justification 
 
 JM argues that because of the presence of the adjacent CERCLA landfill, strict 
compliance with the rules of general applicability for monitoring of both gas and groundwater 
could result in drilling through an engineered cover into asbestos-containing waste.  Am. Pet. at 
22.  Such drilling could compromise the CERCLA site and the CERCLA remedy.  Id.  In 
contrast, JM asserts that compliance with the proposed adjusted standard should meet the goals 
of the Board regulations and be equally protective of the environment.  Id.  JM states that 
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granting the adjusted standard is justified due to the uniqueness of the site and the granting of the 
adjusted standard will create a lesser risk for the CERCLA site.  Id. 
 

Environmental Effect 
 

The following discussion of JM’s reasoning regarding the environmental effect of the 
adjusted standard begins with a general discussion.  Then the Board will discuss the gas 
monitoring and gas management system requirements.  Finally, the Board will discuss the 
placement of the groundwater monitoring wells. 
 
Generally 
 
 Mr. Bow testified that if both the gas management system and the groundwater 
monitoring wells were placed as required by the rules of general applicability, there would be 
health and safety issues.  Tr. at 34.  Specifically, Mr. Bow testified that the wells would be 
installed halfway up the slope of a now closed CERCLA landfill and not only the actual drilling 
but the equipment needed for the drilling could cause disturbances of the CERCLA landfill.  Tr. 
at 34-35.  Furthermore, IEPA, USEPA and JM would prefer to avoid drilling through a CERCLA 
cap as much as possible.  Tr. at 35.  Mr. Bow further testified that in his opinion the adjusted 
standard requested is equally protective of the environment as the rules of general applicability.  
Tr. at 54. 
 
Gas Monitoring and Gas Management 
 
 JM contends that the intent of the gas monitoring is to detect whether elevated levels of 
methane generated by the landfill are migrating away from the unit.  Am. Pet. at 17.  JM 
concedes that the on-site landfill may technically meet the definition of a chemical and 
putrescible waste unit; however, the on-site landfill is really more similar to an inert waste 
landfill.  Am. Pet. at 16; Tr. at 53.  Thus, JM maintains that the frequency of the gas monitoring 
and location of the wells as required by the rules of general applicability would not be more 
protective of the environment or human health than the adjusted standard.  Id.; Tr. at 53-54.  JM 
further argues that this is especially true given the potential disturbance of the CERCLA landfill.  
Am. Pet. at 17. 
 
Groundwater Monitoring 
 
 JM is requesting an adjusted standard from the groundwater monitoring requirements, 
because compliance with Sections 811.318(b)(3) and 811.320(c)(1) could result in inadvertent 
impacts to groundwater and exposure to asbestos fiber present beneath the CERCLA cap.  Am. 
Pet. at 19 and 21.  JM asserts that “[a]ny adjustment to the compliance boundary would not 
impact groundwater that is or may be used for human consumption” because there are no 
existing users of groundwater in the area.  Id.  Further, JM opines that any adjacent properties 
would not use the groundwater given the proximity of Lake Michigan.  Id.   
 
 JM also points to factors such as the native soils, which due to the nature of the soils will 
minimize the number of potential migration pathways that contamination will follow.  Am. Pet. 
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at 21.  JM notes that the groundwater flow and data developed about the flow indicates that 
moving the zone of attenuation laterally will not result in the masking of contaminant transport 
due to an unexpected change in the groundwater flow characteristics.  Am. Pet. at 21-22.  
Finally, JM notes that the adjusted standard will still have the edge of the zone of attenuation 
located on JM’s property.  Am. Pet. at 22. 
 

JM states that the implementation of a groundwater monitoring program under Part 811 is 
intended to provide for detection, assessment and potentially corrective action if a regulated unit 
is adversely affecting the groundwater.  JM asserts that the groundwater monitoring program 
proposed in the adjusted standard petition will similarly provide for detection of potential issues 
in a timely fashion, allowing officials to make decisions as to how to protect the groundwater.  
Am. Pet. at 7. 
 

Consistency with Federal Law 
 
 JM opines that because the on-site landfill is not a municipal solid waste landfill as 
defined by Resource Conservation and Recovery Act (42 U.S.C. §§ 6921 et. seq.) (RCRA), 
granting the adjusted standard is consistent with federal law.  Am. Pet. at 13.  Further JM notes 
that the federal consent decree expressly contemplated the potential need for an adjusted 
standard from Illinois regulations.  Am. Pet. at 22-23.  Thus, the granting of the adjusted 
standard would not be contrary to the federal court case.  Am. Pet. at 23. 
 

IEPA Recommendation and Brief 
 
 The IEPA recommends that the adjusted standard be granted to JM.  Resp. at 4.  The 
IEPA agrees that the adjusted standard requested is consistent with federal law and that JM has 
provided sufficient justification to warrant the adjusted standard.  Id.  The IEPA also believes 
that the requested adjusted standard is “at least as protective of the environment” as the rules of 
general applicability.  Id.   
 
 More specifically, the IEPA notes that on January 6, 2005, the State of Illinois and JM 
entered into a consent decree that included an agreement by JM to close the on-site landfill.  
Resp. at 1.  The consent decree “contemplated the possibility that JM would have to obtain an 
adjusted standard from the Board” to complete closure.  Id.  The IEPA has met with JM and 
asked questions at hearing and as a result recommends that the adjusted standard be approved.  
Id.; Br. at 1.   
 
 The IEPA has no knowledge of the costs associated with JM’s complying with the rules 
of general applicability; however, the IEPA is aware of non-monetary problems.  Resp. at 3.  The 
IEPA agrees that very little gas is being generated and that semi-annual monitoring for gas will 
be sufficient.  Id.  Further, the IEPA acknowledges that in order to locate the monitoring wells, 
pursuant to the rules of general applicability, JM would need to drill through the CERCLA 
engineered barrier.  Id.  The IEPA therefore agrees that the alternative locations required by the 
requested adjusted standard are preferable.  Id. 
 

Public Comment 
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 On November 23, 2004, the Board received one public comment from Jeffery C. Camplin 
on behalf of the Illinois Dunesland Preservation Society (Society) (PC 1).  The Society notes that 
groundwater flows from the JM site to the “Federally Protected Critical Habitat and State 
Dedicated Nature Preserve of Illinois Beach State Park (Nature Preserve)” and the Society is 
currently seeking re-classification of the groundwater at the Nature Preserve.  PC 1.  In addition, 
the Society points out that the JM site is bordered by property used for public access and 
recreation.  The Society asks that the Board consider the special protection afforded the Nature 
Preserve and the surrounding land uses when considering the adjusted standard.  Id. 
 
 The Society also has concerns that the JM site has additional pollution which could be 
contaminating the groundwater and that the groundwater in the Nature Preserve could be 
contaminated.  PC 1.  The Society asks that the Board “review” the testing done of contaminants 
in the “soils, sludges, sediments, and groundwater” on the JM site and that proper testing be 
performed before the adjusted standard petition is considered.  Id.  The Society commented on 
the consent decrees and asked that the Board delay any decision on the petition until the State 
and Federal court rule.  Id. 
 

Board Findings 
 
 The Board agrees that the rules of general applicability from which JM is seeking an 
adjusted standard do not include a level of justification.  Therefore, JM must prove the criteria of 
Section 28.1(c) of the Act (415 ILCS 5/28.1(c) (2006)) to establish that an adjusted standard is 
warranted.  JM is seeking relief from the Board’s landfill regulations regarding gas monitoring, 
implementation of gas management system, and location requirements for groundwater 
monitoring wells.  In this section of the opinion, the Board will evaluate JM’s petition, expert 
testimony, and supporting documentation to determine whether JM has demonstrated compliance 
with the Section 28.1(c) criteria. 
 
 As noted above, JM contends that its on-site landfill is different from the landfills 
considered by the Board because:  the waste contained in the landfill is virtually inert; and the 
JM facility as a whole was subject to a Superfund consent decree which required the construction 
of cover to isolate asbestos that had been historically disposed of on-site.  Am. Pet. at 4-5.   
  
Landfill Gas Monitoring Frequency (Section 811.310(c)(1)) 
 
 Substantially different factors.  The Board’s landfill regulations under Parts 811 and 
814 set forth appropriate requirements for inert waste landfills, chemical waste landfills, 
putrescible waste landfills and municipal solid waste landfills.  The Board’s rules do not require 
gas monitoring and placement of gas monitoring systems for an inert waste landfill (see 35 Ill. 
Adm. Code 811.201-207).  The Board rules also do not require monitoring of landfill gas for 
“chemical waste” landfills because by definition “chemical waste” is non-putrescible, i.e. the 
waste is not subject to biological processes that result in emission of landfill gas.  See 35 Ill. 
Adm. Codes 810.103 and 811.310(a).  In this regard, there appears to be some misunderstanding 
of the Board rules by the petitioner when it states that the gas monitoring requirements under 
Section 811.310 apply to chemical and putrescible waste landfills.  Am. Pet. at 14.  However, 
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because of the placement of a small amount of materials such as wood, cardboard and paper, 
JM’s on-site landfill cannot be classified as either an inert waste landfill or a chemical waste 
landfill, but rather a putrescible waste landfill.  Therefore, gas monitoring and placement of gas 
monitoring systems is required (see 35 Ill. Adm. Code 811.310, 811.311) and JM must comply 
with those regulations or seek relief when appropriate.   
 
 The Board notes that gas-monitoring requirements under Part 811 are intended mainly to 
apply to putrescible or municipal solid waste landfills, which emit significant amounts of landfill 
gas.  While the Board regulations address wastes that do not produce landfill gas, the Board did 
not consider situations where a landfill would be classified as a putrescible waste landfill because 
of small amount putrescible waste being placed in an otherwise inert or chemical waste landfill.  
Therefore, the Board finds that the factors applicable to JM’s request for relief from landfill gas 
monitoring requirements are substantially and significantly different from those considered by 
the Board in adopting the rule of general applicability.  415 ILCS 5/28.1(c)(1) (2006). 
 
 Justification for Relief.  As to the requested relief from the gas monitoring 
requirements, JM’s justification for seeking a lower monitoring frequency is that the on-site 
landfill generates little gas due to the fact that the on-site landfill is more representative of an 
inert waste landfill than a putrescible waste landfill.  The Board notes that the results of monthly 
gas monitoring data are consistent with JM’s assertions that methane production is low.  Am. 
Pet. Exh. 1.  Some of the other observations made by JM regarding landfill gas temperature, 
vegetative cover and malodor are also indicative of low landfill gas production.  The Board finds 
that the petitioner has provided sufficient information to justify the granting of the adjusted 
standard.  415 ILCS 5/28.1(c)(2) (2006). 
 
 Environmental Impact.  JM’s testimony at hearing is that semi-annual monitoring is 
equally protective of the environment and the IEPA agrees.  Again, the Board notes the monthly 
monitoring frequency required by the rule of general applicability at Section 811.310(c) is 
intended to address putrescible or municipal solid waste landfills where landfill gas is produced 
at higher rates.  The record shows that JM’s on-site landfill has very low gas production due to 
the inert characteristics of the waste contained in the landfill.  In light of this, the Board finds that 
the requested adjusted standard will not result in environmental or health effects substantially 
and significantly more adverse than the effects considered by the Board in adopting the rule of 
general applicability.  415 ILCS 5/28.1(c)(3) (2006). 
 
 Consistency with Federal Law.  Finally, both JM and the IEPA agree that the granting 
of the adjusted standard is consistent with federal law.  The Board finds that the proposed 
adjusted standard is consistent with federal law.  415 ILCS 5/28.1(c)(4) (2006). 
 
 Finding.  The Board finds that JM has demonstrated that an adjusted standard from the 
gas-monitoring requirement at Section 811.310(c)(1) is warranted and the Board will grant the 
adjusted standard.   
 
Implementation of Landfill Gas Management System  (Section 811.311(a)(1)) 
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 Substantially Different Factors.  The landfill gas management system provision at 
Section 811.311(a)(1) requires the implementation of a gas management system if a methane 
concentration greater than 50% of the lower explosive limit is detected below the ground surface 
or in the ambient air at 100 feet from the edge of the unit or the property boundary, whichever is 
less.  Since the property boundary is at a greater distance, the 100-foot distance from the edge of 
the unit applies to JM’s landfill.  JM asserts that the factors that apply to its on-site landfill are 
substantially different than those considered by the Board because JM’s site includes a 
Superfund site that has been remediated pursuant to CERCLA and includes a closed landfill with 
an engineered barrier.  The CERCLA areas surround the on-site landfill at issue in this 
proceeding.   
 
 According to JM, compliance with Section 811.311(a)(1) would require the placement of 
the gas monitoring devices or monitoring wells approximately half way up the side slope of the 
closed CERCLA landfill.  Clearly, the Board’s landfill rules requiring placement of gas and 
groundwater monitoring wells did not contemplate placement of such wells that would result in 
significant disturbance of a closed Superfund site.  Thus, the Board finds that there exist 
substantially and significantly different factors for JM than those considered in adopting the rules 
of general applicability.  415 ILCS 5/28.1(c)(1) (2006). 
 
 Justification for Relief.  JM has submitted detailed information including topographic 
maps to show the location of the CERCLA landfill with respect to the on-site landfill and 
demonstrate that the placement of gas monitoring devices or wells in accordance with Section 
811.311(a)(1) would compromise the integrity of the closed RCRA landfill.  The Board notes 
that JM also provided additional information and a revised Figure 8 to address concerns about 
the zone of attenuation.  Finally, as noted above, JM has provided sufficient information to show 
that the on-site landfill does not produce significant quantities of landfill gas.  The Board finds 
that the existence of the substantially different factors and the supporting data justifies granting 
the adjusted standard.  415 ILCS 5/28.1(c)(2) (2006). 
 
 Environmental Impact.  As to the environmental impact of the requested adjusted 
standard, the Board agrees with the petitioner that the placement of gas monitoring devices that 
affect the integrity of the closed CERCLA landfill is potentially hazardous.  Further, the Board 
notes that under the adjusted standard, JM will continue to monitor landfill gas levels at locations 
farther away from the edge of the on-site landfill.  Given the inert nature of the wastes contained 
in the on-site landfill and continued monitoring of landfill gas at or within the property boundary, 
the Board is convinced that the proposed adjusted standard from the gas management system 
requirements are at least as protective of the environment as the rules of general applicability.  
Therefore, the Board finds that the proposed adjusted standard “will not result in environmental 
or health effects substantially and significantly more adverse than the effects considered by the 
Board in adopting the rule of general applicability.”  415 ILCS 5/28.1(c)(3) (2006). 
 
 Consistency with the Federal Law.  JM and the IEPA agree that the proposed adjusted 
standard is consistent with federal law.  Further, both JM and the IEPA indicate that the consent 
decree in federal court contemplated this adjusted standard.  The Board has reviewed the record 
and finds that the proposed adjusted standard is consistent with federal law.  415 ILCS 
5/28.1(c)(4) (2006). 



 17

 
 Finding.  The Board finds that JM has demonstrated that an adjusted standard from the 
implementation of a gas monitoring system requirement at Section 811.311(a)(1) is warranted 
and the Board will grant the adjusted standard.   
 
Location of Groundwater Monitoring Wells (Sections 811.318(b)(3) and 811.320(c)(1)) 
 
 Substantially Different Factors.  JM seeks relief from groundwater monitoring well 
location requirements to avoid drilling monitoring wells through the engineered cover of the 
closed CERCLA landfill.  Specifically, JM requests relief from Section 811.318(b)(3), which 
requires placement of monitoring wells within half the distance from the edge of the potential 
source of discharge to the edge of the zone of attenuation, downgradient with respect to 
groundwater flow.  JM also seeks relief from Section 811.320(c)(1), which sets forth, in part, that 
the extent of the zone of attenuation is a volume bounded by a vertical plane at the property 
boundary or 100 feet from the edge of the unit, whichever is less.  JM seeks relief from Section 
811.320(c)(1) because Section 811.318(b)(5) requires the placement of at least one monitoring 
well at the edge of the zone of attenuation, downgradient with respect to groundwater flow.   
 
 As noted earlier, for JM’s on-site landfill, the edge of the zone of attenuation is located at 
100 feet from edge of the unit, since JM’s property boundary is at a distance greater than 100 
feet from the edge of the unit.  The placement of monitoring wells at 100 feet from the edge of 
the unit, and at a distance halfway from the edge of the unit and the edge of the zone of 
attenuation, would involve the installation of wells:  1) on the steeply sloping sides of the 
CERCLA landfill (Fill Area #1); 2) through the engineered cover placed for closure of the 
CERCLA landfill (Fill Areas #1 and #2); and/or 3) into and through the underlying “CERCLA” 
waste materials, prior to penetrating the underlying groundwater-bearing zone (Fill Areas #1 and 
#2).  Am. Pet. at 18-19.   
 
 The Board rules pertaining to location of monitoring wells at Section 811.318 (b)(3) are 
intended to be part of the early warning groundwater monitoring requirements for chemical and 
putrescible waste landfills.  See 35 Ill. Adm. Code 811.318(c) and 811.319(a)(4)(A)(ii).  The 
zone of attenuation requirement at Section 811.320(c)(1) is intended “to provide a buffer area 
between the source of the discharge and the point at which the applicable groundwater standards 
are enforced.”  See Development, Operating And Reporting Requirements For Non-Hazardous 
Waste Landfills, R88-7 (Aug. 17, 1990) at Exh. 1 pg. 76.  While the groundwater monitoring 
well location provisions at issue are intended for addressing groundwater contamination issues in 
a timely manner, the landfill rules did not contemplate drilling wells through closed CERCLA 
landfills.  Thus, the Board finds that there exist substantially and significantly different factors 
for JM than those considered in adopting the rules of general applicability.  415 ILCS 
5/28.1(c)(1) (2006). 
 
 Justification for Relief.  JM has submitted detailed information including topographic 
maps to show the location of the CERCLA landfill with respect to the on-site landfill and 
demonstrate that the placement of monitoring wells in accordance with Sections 811.318(b)(3) 
and 811.320(c)(1) would compromise the integrity of the closed CERCLA site.  The Board notes 
that JM also provided additional information and a revised Figure 8 to address concerns about 



 18

the zone of attenuation.  The revised Figure 8 shows the zone of attenuation under the proposed 
adjusted standard along with alternative locations of the monitoring wells.  The Board finds that 
the existence of the substantially different factors and the supporting data justifies granting the 
adjusted standard.  415 ILCS 5/28.1(c)(2) (2006). 
 
 Environmental Impact.  Regarding the environmental impact of the proposed adjusted 
standard, the Board agrees with the petitioner that the placement of groundwater monitoring 
wells that affect the integrity of the closed CERCLA site is potentially hazardous.  As noted by 
JM, compliance with the rule of general applicability would increase the risk of:  contaminating 
underlying groundwater; and ambient release and human exposure to asbestos fiber through 
inadvertent and potentially catastrophic failure of the CERCLA remedy.  Further, the Board 
notes that under the adjusted standard JM is still subject to the groundwater monitoring and 
compliance requirements.  As clarified by the petitioner, the requirements of Section 
811.319(b)(3) “immediately apply, if the concentration of one or more constituents monitored at 
or beyond the zone of attenuation, as shown on Figure 8, is above the applicable groundwater 
quality standards of Section 811.320 and is attributable to the On-Site Landfill.”  Am. Pet. at 20.  
In light of this, the Board finds that the proposed adjusted standard “will not result in 
environmental or health effects substantially and significantly more adverse than the effects 
considered by the Board in adopting the rule of general applicability.”  415 ILCS 5/28.1(c)(3) 
(2006). 
 
 Consistency with the Federal Law.  As noted above, JM and the IEPA agree that the 
proposed adjusted standard is consistent with federal law.  Further, both JM and the IEPA 
indicate that the consent decree in federal court contemplated this adjusted standard.  At hearing, 
JM added that there has not been any development associated with either the State consent order 
or the federal consent decree that would affect the adjusted standard proceeding.  Tr. at 44.  The 
Board has reviewed the record and finds that the proposed adjusted standard is consistent with 
federal law.  415 ILCS 5/28.1(c)(4) (2006). 
 
 Finding.  The Board finds that JM has demonstrated that an adjusted standard from the 
location requirements for groundwater monitoring wells at Sections 811.318(b)(3) and 
811.320(c)(1) is warranted and the Board will grant the adjusted standard.   
 
Requested Adjusted Standard from Part 814 
 
 Although JM seeks an adjusted standard from Part 814, the Board finds that JM’s request 
for relief from Part 814 is unnecessary.  Section 814.302(a) requires JM to comply with the 
provisions of 35 Ill. Adm. Code 811, with a few exceptions.  In this proceeding, JM has 
demonstrated that relief from the provisions discussed more thoroughly above is warranted.  
Therefore, the Board is granting an adjusted standard to JM from specific sections in Part 811 
and the Board finds that an adjusted standard from Part 814 is not necessary. 
 

CONCLUSION 
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 The Board finds that JM has proven that the factors in Section 28.1(c) of the Act (415 
ILCS 5/28.1(c) (2006)) support granting the adjusted standard.  Therefore, the Board will grant 
JM an adjusted standard from the following requirements: 
 

1. the monitoring frequency for landfill gas monitoring set forth at 35 Ill. Adm. 
Code 811.310(c)(1); 

 
2. the requirements for implementing a landfill gas management system, specifically 

the provisions relating to detection distance for implementing such a system 
found in 35 Ill. Adm. Code 811.311(a)(1);  

 
3. the standards for the location of monitoring points found in 35 Ill. Adm. Code 

811.318(b)(3), specifically the requirement that monitoring wells shall be located 
within half the distance from the edge of the potential discharge source to the 
edge of the zone of attenuation; and 

 
4. the horizontal extent of the zone of attenuation specified at 35 Ill. Adm. Code 

811.320(c)(1). 
 
 This opinion constitutes the Board’s findings of fact and conclusions of law. 
 

ORDER 
 

Johns Manville is hereby granted an adjusted standard from 35 Ill. Adm. Code 
811.310(c)(1), 811.311(a)(1), 811.318(b)(3) and 811.320(c)(1).  Pursuant to this adjusted 
standard, 35 Ill. Adm. Code 811.310(c)(1), 811.311(a), 811.318(b)(3) and 811.320(c)(1) shall not 
apply to Johns Manville’s on-site landfill located at its facility at 1871 North Pershing Road in 
Waukegan, Illinois. The granting of this adjusted standard is contingent upon the following 
conditions:  
 

1. Johns Manville must operate all gas monitoring devices, including the 
ambient air monitors, such that samples will be collected on a semi-annual 
basis for a period of five years following approval of this adjusted 
standard.  If, at the end of five years, the requirements for implementing a 
Landfill Gas Collection System (35 Ill. Adm. Code 811.311) are not met, 
no further monitoring must be conducted. 

 
2. Johns Manville must install a gas management system if a methane 

concentration greater than 50 percent of the lower explosive limit in air, is 
detected below the ground surface by a monitoring device or is detected 
by an ambient air monitor located as close as possible to, but outside the 
boundary line shown on Figure 7 of the amended adjusted standard 
petition (attached to and made a part of this order) or the property line, 
whichever is less.  
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3. Johns Manville must install groundwater monitoring wells at the locations 
specified on Figure 8 (Rev. 1, July 19, 2007) (attached to and made a part 
of this order) of the amended adjusted standard petition.  Those 
monitoring wells located along the proposed zone of attenuation boundary 
(see condition 4) shall be considered “Applicable Groundwater Quality 
Standard” (AGQS) wells consistent with the requirements of 35 Ill. Adm. 
Code 811.318(b)(5).   

 
4. The zone of attenuation for Johns Manville’s on-site landfill, within which 

concentrations of constituents in leachate discharged from the unit may 
exceed the applicable groundwater quality standard set forth at 35 Ill. 
Adm. Code 811.320, is a volume bounded by a vertical plane located as 
shown on the amended adjusted standard petition Figure 8 (Rev. 1, July 
19, 2007) (attached to and made a part of this order), extending from the 
ground surface to the bottom of the uppermost aquifer and excluding the 
volume occupied by the waste.   
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IT IS SO ORDERED. 
 

Section 41(a) of the Environmental Protection Act provides that final Board orders may 
be appealed directly to the Illinois Appellate Court within 35 days after the Board serves the 
order.  415 ILCS 5/41(a) (2006); see also 35 Ill. Adm. Code 101.300(d)(2), 101.906, 102.706.  
Illinois Supreme Court Rule 335 establishes filing requirements that apply when the Illinois 
Appellate Court, by statute, directly reviews administrative orders.  172 Ill. 2d R. 335.  The 
Board’s procedural rules provide that motions for the Board to reconsider or modify its final 
orders may be filed with the Board within 35 days after the order is received.  35 Ill. Adm. Code 
101.520; see also 35 Ill. Adm. Code 101.902, 102.700, 102.702. 
 

I, John T. Therriault, Assistant Clerk of the Illinois Pollution Control Board, certify that 
the Board adopted the above opinion and order on December 6, 2007, by a vote of 4-0. 
 

 
___________________________________ 

John T. Therriault, Assistant Clerk 
Illinois Pollution Control Board 
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MONITORING WELL CONSTRUCTION INFORMATION 

JOB NO. 

BORING/WELL NO. 

813280 

MW 7A 

DATE 11-30-89 ------~~~'-------
CHIEF/UNIT KT/9910 ----~~-'-------
1. PROTECTIVE CASING 

LOCKING 

2. CONCRETE SEAL 

~NO 

® NO 

C'.9 NO 

3. TYPE OF SURFACE SEAL ([F INSTALLED) 
Cement Bentonite Grout 

4. SOLID PIPE TYPE 304 Stainless Steel 

SOL!D PIPE LENGTH 12.0 ft. ---------'-'-

JOINT TYPE SLIP/GLUED~ 

5. TYPE OF BACKFILL Cement Bentonite Grout 

HOW INSTALLED~ 

~ 
6. TYPE OF LOWER SEAL (IF INSTALLED) 

7. SCREEN TYPE 

Bentonite Pellets 

Stainless Steel Channel 
Pac 

SCREEN LENGTH ___ 5_.c_o _____ _ 

SLOT-SIZE .010 LENGTH 5. 0 ft. 

SCREEN DIAMETER _____ 2.c...o _____ in_. 

8. TYPE OF BACKFILL AROUND SCREEN 
130 Fl int Sand 

9. TYPE OF BACKFILL __ N_a_t_u_ra_l_So_i_ls __ 

10. DRILLING METHOD 6 1/4" HSA 

11. ADDITIVES USED (IF ANY) 
None 

WATER LEVEL ____ DATE ____ _ 

*ALL DEPTHS MEASURED FROM GROUND SURFACE. 



·, 
·- ·" - - 0, ..... 

Soll Descrl~!!'.)uJ·D7,4 CC J M ENVIRONMENTAL ENGINEERS '~•· <•-· -· . , ... 
&. SCIENTISTS 

33 10 Eagle Park Drive, N.E., Suite # l O l 

I, 
~\ o.~ \:.' (:'; .. ... ½ \"'Vd,, .. :r\ s ... ""<) . 

Grand Rapids, Michigan 49505 

(616) 940-2007 

I, t;:', \\ ~\,,;,,.\(?) 
I-

FAX(616)940-1603 . 

Job No. {,Si·cn1- O()O() I -
I, 

LOG OF TEST BORING NO, ":)w ?A '-f.5' -
Shae Li.of I 

Project i:!:>!l,1· · li, &:: o,l1 ~\ 8, bt::?::1 5 - I-

Location ~ 6 !ti:-~ t~t:i=- 'T"l\iott· > 
. 'P.,.,"'(',-" Q...,_ h i'\...l . .;~ '3o-"O 

j ... 
. 

Date Completed 11 - 30--1:!~ 
,ks ~;'.J: 

i,S: ... 
Hydrogeologlst 

\,.)._\.,.-

Orlller 6. Rig Type E,r - CMf: ~SCl .... 
Boring Method 

~ ; }~ . f.4dl!S.i 
I, 

'::>\.! ...... A,.,jt!.l 
... 

Hole Plu9ged with "::,.,, ~l, .. 
. 

, 0 . -
GROUNDWATER: . 

Encountered c 
·:"" .., r::• -

. I• 
After Completion 

I-
After~hrs. . , 
Seepage 

, .. !'3.l-
Boring_ Caved at ' '. I. £~o o9 'o,, ., "".) 

MONITOR WELL DATA: ... 
.... Pipe/Type ':) I\ 2l:Q~:,jk:;);'> 'b:,! 

. 

Length I •to'·, , ... .;i. ,:. J.J' lol-J 15-+-

Above Ground 3. I:,. 
. 

Cap Si-·.,,.\,;,: '.:>\.(~ ~ 
t-

'' 
Screen/Type~" ~·::.W 0-.o...t:Q 9'.:.1<.. 

size 5' o' ~ ;;i ";,:.,k.-Cro) 
... 
. 

Slot lQ -
Seto I 3.,- ' h. /l.JI . 

eackflllad I;, . .) \.e S.5 .s.,,_,, lh.l:. 
... "?.,..,.:,:('.\\ Mo.\, .. ;,_\:, . 

Bentonlte Seal s·.s '" ~ ~. 20 · t-

Grout/Type ~ ,•,::,: ~ (/:i.o,l,,.•,,':r. 
. 

•Depth 3. ~ i.. 1.s t;.1 ,1\. \?o. !i • ... \ . \::,,.,., ?••o \1.,...,, '-<~, ~ ', 
' 

~ 
I, 

Protective Casing - ,,.., 

Matarlals Cleaned $X~ 
I- Lj. \:,~, C\\..- Sr. ... :, 
. 

Oevelopmant 3£1 t'Al!n> rre,1<),,2/t:t I, ., 
I-

~o~ :i e·rr ~ i o~· k(,:,: (k:Qi-
:l . 'ow,\.:,½ l S 501\cn) 

(C,)M·l'.!,,I,~ ~--ib, lb, l""") 

. 
I- 13.-. ,\. .,... \. '?,I\<\> 

=>(\-1"'> :yGl/e,..1:., ✓ l ,. 
Remarks 25-1-

\ . \.::,,,, Ov., \<.. G,\ .., 
-
. 

LE GENO: 
I-

,..,_ c-.,-• ., ... ~- . 
-"••• ,. __ • lo-" --- I-u - ,.. ,_, , __ ,_ ... ....... , .. _,_ -

If • ..-... ·-·-... L - . ·---· ........... I, 

30- L 
?.,,.,.,_ • • /'-; (> ,,__., .. 



PROJfCT HO. 
PROJECT HAKE 
PROJECT LOCATION 

Cl !ENT 
ORllLER 

RIG 
CHECKfO BY 

L O G of T f S T 8 0 R I H G 
Pagelofl 

813280 
Hanville Corporation 
Waukegan, IL 

c.c. Johnson & Halhotra Inc. 
!l 

550 
TCR 

SMP : NOIS : 8Pf : REC : OEPTHi 
HO. : TURE : /H : (in.): (ft.): 

CLASS!f!CATION/DfSCRIPTION 

l Black fine to coarse Sandy Sil T, trace of 
2 Garbage 
3 
4 
5 Brown fine to coarse SANO, trace of Silt 
6 
7 
8 
9 

10 
11 
12 
13 
14 End of Doring 13.5' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3◄ 
35 

SORING Ho. 
SOR !HG l OCA TIOH 
OFFSET 
flEVATIOH 
DRILL HETHOO 

BORING DIA, 
DATE STARTED 
OAT£ COHPlflfD 

: HNu : RfHARKS 
: TSF l 

Smw-o7A 

MW IA 
As Staked 

Hollow Ste• Auger 

10.0" 
11 ·50·89 
ll-30·8q 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=----------------------·········-----
W.L. NEASURfHfHTS: 
While drilling 
1/ ◄ Hrs. after boring 
_Hrs. after boring 
Cave in depth 

DRILL CASING IHSTAllfD 
ADDITIVES USED 
WELL IHSTALLATIOH DEPTH 
ABAHOOHKEHT PROCEDURE 

4.0' 
Hone 
13.5' 
HA 

EXPl n.RftTION 
TECtiOOLOGY 

INC. 



-, . 

1 

l 
l 
I 

EL F.V. 4.5 

EL EV. 

STICK-UP 3 5 

ELEV. 0.0 

DEPTH 

ELEV. 

DEPTH 6.0 

l ELEV. .. 

_j 

' . • 

' 

i 

DEPTH 13.3 

ELEV. 

DEPTH 13.5 

ELEV. 

EXPL b RATION 
TECHNOLOGY 

INC. 

--- -= 

- -~ ~----; 4 

--=-
- -----; 5 

- --

Smw·D8A 
MONITORING WELL CONSTRUC~ION INFORMATION 

JOB NO. ------"'-81._.3=?.,.8.,_0 _____ . 

BORING/WELL NO. M\./ 8A 

DATE 11-30-89 ------~-"-"-"---"-"------
CH! E F /UN l T ------"K"-T.,_/9._9'-'!-"-0 _____ _ 

1. PROTECTIVE CASING 

LOCKING 

2. CONCRETE SEAL 

3. TYPE OF SURFACE SEAL ( IF INSTALLED) 
Cement Bentonite Grout 

4. SOLID PIPE TYPE 304 Stainless Steel 

ft. SOL!D PIPE LENGTH 12.0 -------~ 
JOINT TYPE S~IP/GLU~

1 

5. TYPE OF BACKFILL Cement Bentonite Graul · 

HO\./ INSTALLEC ~ ':' 
C~SURFACE _ __; 

6. TYPE OF LOWER SEAL (IF INSTALLED) 

Bentonite Pellets 

7. SCREEN TYPE Stainless Steel Channel Paci 

SCREEN LENGTH ____ 5_·_0 ____ _ 

SLOT-SIZE .010 LENGTH --'5'"".-'-0 __ f_t_. 

SCREEN DIAMETER ___ ..::;2..:... O;;._ ___ i_n_. 

8. TYPE OF BACKFILL AROUND SCREEN 
130 Flint Sand 

9. TYPE OF BACKFILL __ N.;..at.;..u_r_al_S_o_il_s __ 

JD. DRILLING METHOD __ 6_1_/_4_"_H_S_A ___ _ 

11. ADDITIVES USED ( IF ANY) 
None 

WATER LEVEL DATE ----- -----
*ALL DEPTHS MEASURED FROM GROUND SURFACE. 



·- "" - - o ..... 

Soll oesc,1p~(flU}0.8A ,_ ... -CC J M ENVIRONMENT AL ENGINEERS '••· , ... 
6. SCIENTISTS . ,:,\,.cl:, \'. . ...,._ \.,, IV..f,)• 1.,,...., s,_~ 

33 1 o Eagle Park Drive, N.E., Suite =- 1 o 1 -
Grand Rapids, Michigan 49505 . '-' '\1... ¾v-n. ~(,. (• c;: ,:),1, .. ;, 
(616) 940·2007 -
FAX (616) 940·1603 . ,;: '\\ '<'".,.I,,.; •• \ (2) 

(,51- 011 • OC>OO i J :, -
Job No. 

LOG OF TEST BORING NO. ~b,.1 ft, .... 
SheeLL.of I . I:>=-, c· ..... "" \"'"\()14,.•,..,.. '">A..v'::> 

Project ~l, 1\s '2.,~J1.-l &:~i::01 5 • - LJ,\I. \vc(.;.. ,,c, Q"" 
Location ~6l~ ;~1;a:.,i 'rf\.;::,,e·s: 

. :i,.....c..,e\ 

-. 
II • 30 • c/'1 Oata Completed 

,.o 
""""-·· 

Hydrogeolo9lst ,h ,.,.,.,...,_ . 
Orlller & Rig Type -e:'Yr - CJ><E- 5~.d) -

6 'Ji-1 ,, µ,,;c~ -
Boring Method -s~ Aqc)o . 
Hole Plugged with ':,~ ~•k 11l 10 -+- '!,, ),...,~\, '•"- -,,i;,J\\'\ 

GROUNDWATE0
• '. ~ ""V•· 

Encountered Q 
.... :Z:1 o' - ,.;,v.._ 

\,,,"\art 0~-JI 
After Completlon 

,,_,., . 
-

Afterl',,.,t\ hrs. . . . 

Seepage JJ<> 
i 3.'S -

Boring Caved at "'"" 
MONITOR WELL DATA: - E~o o9 \?,~,--wj 

Pipe/Type i2 ., -:,1,,..J,,., ·,\., \ -
Length l•IC>' t:. i•,;_ 1 : 1-''l.1,I 15-1-

. 
Above Ground ?,. 5' -Cap $\,,;.J.,,, ".:,..\..c~ \ . 

Screen/Type.;,'~.,',:» ~,I !!i;k. I-

size 5,o' ~ :,••J,.._,,.(Th) . 
Slot //"l -
Sat g /3. 3 f.e ~-3 ~,,,,r...i:<;,,\ "",.\,,:,_b -
Backfilled I 3.3 +o '.O -:;,._a F,,k . 

Bentonlte Seal 6.o· h, 'l.o · zo -
Grout/Type c.,""' ~ I !.2< • '-. \, 

. I • ""'.::. pc,\l.c..o '<"-'""<•' \. 

Depth '-{.o' t<>:)..o' (;,:,i:,c ~ h, '" $ ' -.,_, 
. !.; • I:,~~ "::::,.(~ ... ·o 

Protective Casing .... 
Materials Cleaned ""2b:rn . ;) . b.x.'t, h (. S ::,nil.,.,,) 
Oevalopmant 10 Y,i"=!> t-,,.,__J.1..at .... 
~ ~·• bi< £T:r: - W:?k, V-t.,,.,, ciev . 'I:,,~\.,,.:.\~ '?, \\, \..s 
Fl ' (S:.\"'· &i.1,J 5 §<>ll0s 1, H.,,,, ., =p-) -

:,oo J"'1", >. ' I - \.,,,~ o~, '" e,.,. , -
Remarks Z5- -

.,. -
-
. 

LEGEND: 
I-

. -c:-u•-•• .. 11,• _,,.o .. ,._•)er-.,_ .... 
•• • r•..-• ,_ 1-- . ~· ...... \- ·-· u. ,_.,,_.$_ .... -. ·--···--·· . 

30--

P, ,.,.__ \. tl. I 'i C' :;) 4 S 

, ·_t 



:~F.V. 2.7 

ELEV. 

STICK-UP 

ELEV. 0.0 

! . 

-
... 

DEPTH 

ELEV 

DEPTH 

ELEV 

DEPTH 

ELEV. 

DEPTH 

__ ELEV. 

- EXFtQRftTlON 
TEC!iMOLOGY 

-· I NC. 

~---{ 4 

- i.:_.:.i----1 5 

- -= 

MONITORING \/ELL CONSTRUt:T!ON INFORMATION 

JOB NO. _____ ___,Bu.l..s.2,,.,58""5 ____ _ 

BORING/I/ELL NO. __ _,_Mce.11=.-9<.-____ _ 

DATE _______ .... JO"'-:.s2_,,_8-::.,8"'8c._ __ _ 

CHIEF/UNIT KT/9920 

!. PROTECTIVE CASING ® NO 

LOCKING © NO 

2. CONCRETE SEAL @ NO 

3. TYPE OF SURFACE SEAL ( !F !,~STALLED) 
Concrete 

4. SOLID PIPE TYPE 304 Stainless Steel 

SOLID PIPE LENGTH 37,5 ft. 

JOINT TYPE SLIP/GLUEO@READW 

5. TYPE OF BACKFILL Cement Bentonite Slurry 

HOii INSTALLED-~ 
~RFACE 

6. TYPE OF LOI/ER SEAL (IF INSTALLED) 

Bentonite Pellets 

7. SCREE/I TYPE 304 Stainless Steel 

SCREE/I LENGTH ___ s:..:•c;;.o ____ _ 

SLOT-SIZE .008 LENGTH 4 .5 ft. 

SCREEN DIAMETER __ ....::.2:.:.0c._ ___ .:..:in:...:... 

8. TYPE OF BACKFILL AROUND SCREE/I 
Ila tura 1 Soil s 

9. TYPE OF BACKF! LL --"Nc!!:a:.!:t!!.ur~a:..:,1....;S;:::o:..:.i..:..;1 s:..__ 

10. DRILLING METHOD _ __:4_.:.:.l/_:.4_"_c.c.H:c.SA'---

ll. ADDITIVES USED (IF AIIY) 

None 

\/ATER LEVEL ____ DATE ____ _ 

*ALL DEPTHS MEASURED FROM GROUND SURFACE. 
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( {JOHNSON & MALHOTRA, PC 
\___, ~VIRONMENTAL ENGINEERS 

LOG OF BORING 

"AOJlCT ,1.NO LOC,1.TIQN ELEVATION ANO QA,TUM 

::r. ,..,~. M,.,-,.,! It D,;pcs . .C A,"<.,>-. Vv' ..... 1-Ct .. ~.-., IL 
OAILLING ,.t,,(i,£NCV lFOAEMAf\. OATE STARTED 

Et< P lo c .J,.:.,,., T~c~N::, I'-"\, Ir1 c:. /<.',,-, -r~ . .,, r-• /C/~'8/6':r 
OAlLL!NC EOVll"MENT CO•••U"LETtON OEP'T1-1 

D.,,!r,cl__ 0 50 'i0.5' 
SIZE ANO ,-,,-,.E OF BOT I SIZE .a.NO TYl'E CORE 8.A.RAEL ,.,0 SAM"t..Es:O 1sr 

CASINCi I I c·ve: t,~TI IFIRS'T 

S(Y)u'.)-09 

SHEET OF :i_ 

"R0JECl NO 

o,;:;1 .. ,,h • .,., - 1oe1.· c· 
CATE FINISM[j 

foi;;>S/5~ 
-=ICC.:. O(l'T.., 

Nor £ ,u: ... -' """ .,i 
UNOJS'f. 1co•< 
CQMP1,.. 1 i, MA. 

C.A.SINC I-IAl•0-1£R lwtlCMT loROP 80AINC ANGLE ANO OIIHCTIO"" 

$.A.l,,,!Pt,.(R 2' " sn I i c vertical 
X sooon 

INSl"ECTOAP J ,J,.; di._..,_ (:. SAMl't,.(R I-IAMMfA jwE ICMT 1,0 lbs loROI" lQ" ... v. T 
SAMPLES A. '"' READINGS I-

~i..: ... u. ~ > ,. ~ ~ ~';] ~ IPPMI - ... 11'1,i. DESCRIPTION w :,::· ww -; ~~ w 0 REMARKS ~z5;r ... . " z~~ >~ 0 AMS. • ... >l 0 ~- 0 • u~ c: - w ~~ u u SAMPLE 
0 z w .-

~ AIR • ~ 

- b !,._' ,, ~: 1+ i r-:,t.L - . 
- l''\l. j 

1': I.,<_ - 1 -

" v.t\.\ C'h-•,c l::'s. ,c "' - ... . 
'-- L...., -

~ . 
..... ., L...., -

; ... . 
'-- - - - - - - - ,_. -
C L. ' 
c.. SI..I. le..:~ br.•- ·" ,.-. t"'I SAflJb '- 5 -... ) J 

L. 
{'"1" .... c..c. •,, . ., V ..K ~' 'S. 1 +- ..... J ... , h~ 

L.. ' ,_. -
C I- . 
L.. L. , -
C I- ' 
L.. ~. - c) 

0 I-

S~rJO -s I,,.}~ loo~ br.;-., N '."' L.. ' -•-
C r(" ""a(. ~ ~ ..... ..,t,Q -& - . 

' '- -,a-
C - -
'-- _,,-
... ... . 
'-- ~12 -

... . 
L.. 

L-1:,. -
L- s..,;- ~~ ......... .J....~ !..-<. btlll..JN 

C . 
L.. ) I 1-.,,. - 0 0 C· IY\ Sl\r<C) 

J s :,,..,J. -;i ,~- J. ...,~-\ 
L... ~,,-

... . 
- l.-.1fi -
I- ... . 
I... 

<I.,.~~ L-17 -sw; t-'"c --- """" ~"-Y ~ J ... . 
L.. 

c;- 'i' :siiNG ·b.,u <; ·':l"'J L-11 -
I 

C ... . 
- v,J .,-\ _,,_ 
- - -



I-

I-

C 

I-

I-

... 
I-

: ... 
' ...l -

C 

I-

I-

1 I-

C 

I-

-
I-..... 
I-

I-

l -
~ 

~ -
.... . , 
I-

... - -
I-

I-

.... 
--. .... 

.., ..... 
, 

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

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

' I-

·' 
,_ 

. ... 

C.C. JOHNSON & MALHOTRA, P.C. 

LOG OF BORING ("\t,-.• 1 
-----'--'---

51,,,,,l• i-(. ~, ... -.,. 
) 

e-i; SArvO, 

~ w·1 t-td ""'"" 

C·\ 5Atv<), 

DESCRIPTION 

~-v; s~ivo,~ ....... s,11, fc>.u.. 

C-"1 s .. .,c J :S-.\.J·~\<.~ 

- -- --
.s. If /d,., Tl/ 

'fu,5 I 

.... 
u.. 

£ .... .. 
w 
0 

- . 
L- :n -
e 

- :22-
... . 
I- 2:l -

... . 
- 2,-

I- 25-

l-2&

... . 
J- ,,

... . 

.- 21 -

... . 
i-- ,,_ 

... . 
;_JO

,- . 
J- J1 -

... . 
f-- Jl
,_ . 
1-- J:l-

... . 
I-, .. -.. . 
I- :t:S -
... . 
;,_ J&

... . 
-'l,-
- . _,.._ 
... . 
-:a-

I- ,o
... . 
1-- .. ,

... -

.-,,

... -
)- ,:i-
- --~-. .. -- -

, 

0 

C 

0 

ReADINCS 

(PPM) 

AMB • 

AIR 

0 

SHEET 2 OF ::l. 

REMARKS 

.,,, $•~~ 1.....-~ 

\J"( sk ~ 1 fr; C.•-'<-

Ev . .\., "'-"- I . \ ~ 

- d,;1t~t,;\.l,.J 

color <t,..J '3("\,o.·-' 
5. "<. 0 ~ 1.,1- ,, I

_,_.,, I._ ..,_,\.-r 

- c\,y .,, II-. 
p,., :r· I< dh. • ~ 

l"(.c..c\. (\,.,..- .. -



Page l of 2 
PROJECT MO. 812585 v 
PROJECT NAME Johns Manville Plant 
PROJECT LOCA!!Ott WauKegan, IL 

CLIENT 
DRILLER 

RIG 
CHECKED BY 

SMP : MOIS : 
NO. : !URE : 

c.c. Johnson & Malhotra P.C. 
KT ' 

9920 
iCR 

BPF : REC : DEPTH: 
/N : (in.): (ft.): 

CLASS IF !CAT IGN/OESCRlPT I Otl 

3 
4 
5 

' Dark brown Silty fine SAND, some Garbage 

o 1 ~rown f~ne ~~NC. trace cf Silt 
' ' 
3 
) 

10 
II 
12 
i3 
14 
15 
16 
17 
~8 
19 
20 

" .. 
22 
23 
24 
25 
26 
27 
28 
29 
30 ,, •• 

33 
34 
35 Very iine SAND 

BORh .. Jo. MW-9 SmU)·O'l BORING LOCATIOH As Stakea 
OFFSET 
ELEVATION 
DRILL METHOD 4 11 r· Hollow Stem Auger 

BORIHG DIA. 8.0" 
DATE STARTED !0·28-88 
DATE CCMPl£T£D 10·/8·88 

: QU : REMARKS 
: TSF 

==----::~•~· ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
k.L. MEASUREMENTS: 
i'fhiie .jril.:ing 
1/4 Hrs, after boring 
___ Hrs. after boring 
Cave in dei:,th 

c.'J' 
,_ 

DRILL CASING INSTALLED 
ADDITIV£S USED 
HELL INSIALLATI3N )Efii, 
ABAIIDDNMENT IROCEDURE 

None 
None 
"Co· ..,,. : 

:IA 

EXPLQRfHk .. , 
TECHNOLOGY 

INC. 



L O G TEST BORING 
-..__... Page 2 of 2 

e12ses PROJECT HO. 
PROJECT HAME 
"ROJECT LOCATION 

Johns Manville Plant 
Waukegan, IL 

' CLIENT 
DRILLER 

C.C. Jannsen & Malhotra P.C. 

RIG 
CHECKED BY 

Kr 

9920 
TCR 

SMP : MOIS ; 
HO. : TURE : 

SPF : REC : DEPTH: 
/H : {in.}: ift.): 

CLASSIFICATIOH/OESCRIPiION 

W.L. ~EASUREMENTS: 
Whiie drilling 
J/4 P.rs. aft,r coring 
__ Hrs. attar boring 
,ave rn oecth 

35 
36 
37 
:s 
39 Hard Gray SILT, trace ct fine Gravel 
40 
41 Eno of borin; MW-9@ 4~.5 1 

42 
43 
44 
45 
4i 
47 
48 
49 

" .. ' 
51 
sz 
53 
54 
55 
:6 
57 
58 
59 
60 
61 
,2 
be 
o4 
65 
t,6 l 

67 
,a 
69 

DRILL CASING INSTALLED Hone 
t.i· ..... ADOHIVES USED None 

WELL INSTALLAlloti DEPTH 39.9' 
ABANCCNMENT PROCEDURE NA 

BORHIG No. 
BOR!HG LOCAl!Oli 
8FFSET 
ELEVATION 
DRILL METHOD 

SORING OIB, 
DATE STARTED 
DA f E COMPLETED 

: JU : REMARKS 
: TSF 

MW·9 
As Staked 

4 1/4'' Hollow 

8.C" 
10~2B-3S 
10-23-38 

srnw-o9 

St em Au;Er 

EXPLOR~TION 
TECHNOLOGY 

INC. 



l 

... 

1 
t 

' 

' 

1 

ELF.V. 4 5 

ELEV. 

STICK-UP 3 4 ft. 

ELEV. 0.0 

DEPTH 

ELEV. 

DEPTH 

ELEV. 

DEPTH 

ELEV. 

DEPTH 

ELEV. 

3.9 

5.9 

3 

13.6 

EXPL Q RATION 
TECHNOLOGY 

INC. 

- -= 

- -_-l---'---15 

- --

•""-;---\ 8 
., 
' .. 
,, 

smtV-,oA 
-MONITORING WELL CONSTRUCTION INFORMATION 

JOB NO. 

BORING/WELL NO. __ M_w_1o_A _____ _ 

DATE _______ 1_1_-3_0_-_8_9 ____ _ 

CHIEF/UNIT ____ K_T_9_91_0 _____ _ 

1. PROTECTIVE CASING 

LOCKING 

6II) NO 

Gii::)NO 

2. CONCRETE SEAL ® NO 

3. TYPE OF SURFACE SEAL (IF INSTALLED) 
Cement Bentonite Slurry 

4. SOLID PIPE TYPE 304 Stainless Steel 

SOL!D PIPE LENGTH 12.0 ft. 

JOINT TYPE SLIP/GLUED~ 

5. TYPE OF BACKFILL Cement Bentonite Grout 

HOW INSTALLED - Ii£¾IE 
C~ SURFACE°:) 

6. TYPE OF LOWER SEAL (IF INSTALLED) 
Bentonite Pellets 

7. SCREEN TYPE Stainless Steel Channel Pack 

SCREEN LENGTH ____ .:.5.:..:.0::..._ __ _ 

SLOT-SIZE .010 LENGTH 5. 0 ft. 

SCREEN DIAMETER __ ___,2:.:·.:.0 ___ _;_in--'-. 

8. TYPE OF BACKFILL AROUND SCREEN 
130 Fl int Sand 

9. TYPE OF BACKFILL __ _..:.N:.:::.o:.:.:ne:..._ __ _ 

10. DRILLING METHOD -~6...:lc:..1...:4'_' ...:HS:.:.cAc__ __ 

11. ADDITIVES USED (IF ANY) 
None 

WATER LEVEL ____ DATE ____ _ 

*ALL DEPTHS MEASURED FROM GROUND SURFACE. 



' . 
.... 

:.: i 

CC J M ENVIRONMENTAL ENGINEERS 
"SCIENTISTS 

3310 Eagle Park Drive, N.E .• Suite u: 101 
Grand Rapids, Michigan 49505 
(616) 940-2007 
FAX1616) 940-1503 

Job No. Gs1-011- OQcol 
LOG OF TEST BORING NO. MW iClA 

SheeLG,r I 

Project f\Jv.... ");, . ) ~ C :£i:o:~ ,I ~\,,~· 
Loe a tlon \,J.r-., !~qi, . ,; J:B,~it ~ 

Date Completed 11-)o- 85. 
Hydrogeolog!st J<>c l"vv<. 
Orlllar & Rig Type E-"TT- LJ::'t- 5'.tl• 

Soring Method !j '/w • ~ ;1,_ 
, .. . 

59i, ?::de•' Hole Plugged with 

GROUNDWATER• 

Encountered c ~ l,D' 

After Completion "-"' 

Afte~hrs. 

Seepage 
,.,. 

Boring Caved at ,JC,, 

MONITOR WELL DATA: 

Pipe/Type 
,;;z ., ,,.,,_ _,Ir,.; ::,\,,,~ \ 

Length l-10'+ 1-.::J,' ,:,· f,,j,I 

Above Ground 3.4 
Cap ~.l.:i. ~'r-u \ 

Screen/Type ::>" ~:....,tr~ c.1-c.... ..... t 11-i.t 
size ~ Q' ;( ,2 " J;.,_.~ 1,- (n:, 2 
Slot IO 

Set Q '~-b \-¢ 8,6 
Backfilled 13. b b: Sj ·5.-,::g i>,}:. 

Bentonlta Seal 5". 5 'I,, 3,"i. 
Grout/Type C.::c:=\. l !:k,k,\., 

Depth ::l.'\ .j.., ::J.o ~'<.,,k \... i-c.$ • 

Protective Casing ..,,~ 
Ma tarfals Cleaned !:, .._.o.., 
Development 3;:>5 ... ~t:,$ rrr:1><) sJr,: 
?i=~ l?:4 ~TI - ~b\: .. ~ Ck:::x: 

CCJM- l!,.),2 :l•--kv ~•d;>:J,cLa•ol .. , 

Remarks ~ \o ~::: Ci" 2 ho.".:l 

C,,,t a >tn::1- 'o.,., '!. d-, b p·• >: , , 

c,C: i1~~ .. , ~~'.!I.a· 

LEGEND: -c:-.---·---· -11•e•o.-. ,.,....,.,. ... ,.. ....... ,_,_ 
\I• a,•ul- 1-., . .......,,_._ -. ·--· ·--...... 

p,.,.,__ \ .. Ji.lo~ 

·- ·« - - o ... - .StnuJ·IOA-,_, ~- ~ ·- , ... Soll Description 

- G..,_,,,'-' I- > C',""'-- \.o \......._( r)' ..:.--. 
- C· d C> (:' C',"'-I-

:.:,r. . ...., . "'T.--.c..c. 

- '~r<.w \ 
-
-

I-

-
5 - '-

-
'-

-7o Wol.-r 
-
-
-
-
. 

10 - -
-
-
--. -
-n .. ~ -

- G ...... a 
-

c9 '2, ,. , • ":) 

15- -
-
-
-
-
-
-
--
-

20 - -
- 'B,:,c;,: C', \ \ - t</\,.\.-,;,,b 
-
-
- -::? • \:,,.'.) ~ -,,.,1.~ C,,v.,\ 

-. L; • I:,°'.:,,, c-.:>.o....,o 

-
- :::? - 5..,, }<, ~~ ( S 5cdr,., J 

25--
13,,Jo,, k - P,11, b 

-
- I. h,,-::, Q,,;,\: & I 
-
--
-
-
-

30--
' 



PROJECT HO. 
PROJECT HAKE 
PROJECT LOCATION 

Cl !£HT 
DRILLER 

RIG 
CHECKED SY 

l O G of T f S T 8 0 R I H G 
Page 1 of 1 

813280 
Manville Corporation 
Waukegan, IL 

C.C. Johnson & Malhotra Inc. 
KT 

550 
!CR 

SORING Ho. 
80RIHG LOCATION 
OFFS£! 
ELEVATION 
OR!ll KfTHOO 

SORING OIA. 
OAT£ SIARTEO 
OAT[ COKPlfTfD 

.smw-10A 
NW 10-A 
As Staked 

Hollow Ste• Auger 

10.0· 
11 ·30·89 
11-30-89 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .. :.::::::: ........... ::::::::::::::::::::::::::::::::::::::: 
SKP : KO!S : 8Pf l REC l OEPTH: 
HO. : !URE : /H : (in.): (ft.): 

CLASS!f!CATIOH/DESCRIPTIOH : HNu : REMARKS 
: !Sf : 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .... : ...... : ..........•.•••.....•••••.••...•••. ::::::::: ..... . 

W.l. NEASUREKEHTS: 
While drilling 
1/ ◄ Hrs. after boring 
_Hrs. after boring 
Cave in depth 

6.0' 

I Black fine to coarse Sandy SILT, trace of 
2 Garbage 
3 
4 
S Brown fine to coarse SAHD, trace of Silt 
6 
7 
8 
9 

10 
11 
12 
13 
J ◄ End of boring 13.5' 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 : 
26 : 
27 : 
28 : 
29 : 
30: 
31 
32 
33 
34 
35 

DRILL CASING IHSJAllfD 
ADDITIVES USfD 
WELL INSTAllATIOH OEPJH 
ABAKOOKKEHJ PROCEOURE 

◄ .0' 
Hone 
13.5' 
KA 

' . ' 

EXPL hRRTION 
TECHNOLOGY 

INC. 



_ _, 

... 
: 

.... 

.., 

. . 

ELF.V. 

ELEV. 

STICK-UP 
., 

ELEV. 0.0 

DEPTH 

ELEV. 

DEPTH 30 

ELEV. 

OUTH )lL 7 

ELEV. 

DEPTH 39.5 

ELEV. 

EXPL Q RATION 
TECHNOLOGY 

INC. 

-1-----iS 

• I 

" ' ' H--1----<7 ... . 
,,\ 
\ ', ·~ 

MONITORING WELL CONSTRUCTION INFORMATION 

JOB NO. _____ ..ru....l."-JCJ.L ____ _ 

BORING/WELL NO. M\/ I IA 

DATE _______ l_l_-_2_9-_8_9 ____ _ 

CHIEF/UNIT _____ K_T/_9_9_10 _____ _ 

1. 

2. 

3. 

PROTECT[VE CASING 

LOCKING 

CONCRETE SEAL 

NO 

NO 

NO 

TYPE OF SURFACE SEAL {IF !~STALLED) 

Cement Bentonite Slurry 

4. SOLID PIPE TYPE 304 Stainless Steel 

SOL!D PIPE LENGTH 37.0 ft. 

JOINT TYPE SLIP/GLUED~ 

5. TYPE OF BACKFILL Cement Bentonite Gro1tt 
,,,---·-:-:,, 

HOW INSTALLED -(JfilJtW 
FROM SURFACE 

6. TYPE OF LOWER SEAL (IF INSTALLED) 
Bentoni te S1 urry 

7. SCREEN TYPE Stainless Steel Channel Pack 

SCREEN LENGTH ___ __,s .... ,,,,o ____ _ 

SLOT-SIZE __,,QLQ_ _ LENGTH --"-5~. O!.......:.f..::t.:.... 

SCREEN DIAMETER --~2,.,.0~ ____ i_n-'-. 

8. TYPE OF BACKFILL AROUND SCREEN 

630 Fl int Sand 

9. TYPE OF BACKFILL Hatural Soils 

10. DRILLING METHOD _ _:::6-'l"'-/.,;_4'_' .:.:.HS:.:.A:..._ __ _ 

11. ADDITIVES USED (IF ANY) 

Clear Water 

WATER LEVEL _____ DATE ____ _ 

*ALL DEPTHS MEASURED FROM GROUND SURFACE . 



·- .. , - - o ....... .SmUJ-IIA ... . 
Soll CC J M ENVIRONMENT AL ENGINEERS 

, ...... ,_, , ... Description 

& SCIENTISTS 
- G.,,. 3310 Eagle Park Drive, N.E., Suite• 10 1 I- ''""' \, Mtd ..... ,"" , 

Grand Rapids, Michigan 
~/\ .. ..::, 

4g505 -
t,_:;.;\),... ,,r;: (616) g40-2001 - \.,.o, < 'o'<>, '<. ';'\,,' \.-~ 

FAX(616)g40•1603 -
651 - 0 I I • 0000 \ 

I-

Job No. -
LOG OF TEST BORING NO. MW I I A -

Sheet..l...or 
.,, -

Project ~&,,!:. l I , Q...,,d,,\ A,_ \.;e,, 5--

.... Location ~dh.:6~!l:.! 1 ::OL0tt:1· -, -f,,S WA \.c.r 
Date Completed Lt-3c--8'i I-

Hydrogeologlst ,k,: &,..~ -
Orlller & Rig Type E\°'1: - C.JV\f fi ~J -

b lY .. I:¼ L,, :».-o -
Boring Method 

I-
A.~ --~ 

v 
Seo 

-
Hole Plugged with fx\rL: 10 -1-

GROUNOWATEO• -,_ 
('...$: -Encountered Q ... ,._,._ -After Completion -

After_m_hrs. - . ' 

Seepage /..)4 -- Boring Caved at '--'" -
MONITOR WELL DATA: -

- Pipe/Typo ~· Sk.,l,» •,:,\..r-d -
length J ~,e' :1:: I \-5 1 :t I ·J' ' '.Ifl-.w 15--

3.3 -
Above Ground -Cap $\,,;.;\.» :,j.,."' \ -

Screen/Type 'z!?J...L,:.,~ , .. Cl:a.. ,1 lhi<. I-. ~ "J,;,:s.'<-· {'ro2 Size S',o X -
Slot /0 I-

Set Q '38,J +c '33.:z -
\..c 

I-
Back.fllled 38 :Z l,_"I ("\".', ··1?:::,:,1X1t(. . 

·3a cf ~ I 8. o. • 20 •I-Bentonlte Saal 

Grout/Type S::.:o::o\: L/3c., k-.,,\s. . 
Depth 1$,0 1 ./c:.::;,c, C.C.,y,1r._k,Y.ci.)· -. 

Protective Casing . --:.. . -
Matarlals Cleaned ":::4<~::l ' -
Development ~5 :fJ}}~ i·t~lJ 

::,3 

w I QI:: evnp by fr::r - 'tt:,\-rv,1 C Im• . c.,..,.1 • c ... \,. \>"\t ,;l;.,..,._ ~"""".:i -
- <J,.\.., r, \.-,,,' ~c ,:;,\\. 

' Remark.s 25- -
-
-
-

LEGEND: -
- c-,.-.-. I'•• \." -

_,, .... ., __ • JO- -- -,. - ,.. .... '•- ,_,_, .. 
"' - ..... u, ... ,-..... -

...I 
u - - .. , __ ·--· ---,_ -· ........... -

! 
' 

P,.,.,.,, ~ .t:J 
J<>--

/410:,'-{7 ' 

.... 



' 
-.,I 

\ ...,., 
\ 
\ 

\ 

BORING 
\ 

l O G of T E S T 

smw-11A 

Page 1 of 2 
PROJECT KO. 813280 BORING,No. NW 11 ·A 
PROJECT HAKE Kanville Corporation 
PROJECT LOCATION Waukegan, ll \ 80RIHG,1LUCATION As Staked 

. OffSfl 
',HEVATION 

CLIENT C.C. Johnson & Malhotra Inc. 
DRILLER KT 

Dlf1\L KETHQP Hollow Stea Auger 

" . BORING' ,l){A. 10.0· 
RIG 550 DATE STARTED 11 ·28·89 
Cl!ECKEO BY TCR DATE COHPLETEO · 11·28·89 
::::::::::::::::::::::::::::::::::::::: .. : ........ :::::::::-······················---------------------· .. ··· .. ·· ........................ . 
SNP l KOIS : BPF : REC l DEPTH: CLASSIFICATION/DESCRIPTIO.H,,. : HHu : REKARKS 
NO. l TURE l /H l (in.Ji (ft.)l . l TSF l 
::::::: :: :: ::: :: : · ..... =· _';.::::: .. ::. - ........ -- - .................................... ' ...... -~ 7::~?=,- .............. --~-" .... -.............. --.... -.... ----.... -.. --....... -...... --.... --.. 

l ·. l l ''"l"' 1 l Brown fine to 1ediu1 SANO, trace·of>Silt, I I 
: : : : 2 : lj ttle,Garbage tti · · : : 

: : : : 3 : -------------.-.-.--: : 
·: : · : l ( : Brown fine to coarse SAND, trace oLlittle : : 
: l l l s : Silt I : 
l ! : : 6 : : : 
: : : : 7 : : : 
: : l : s : : l 
: : : : 9 : : : 
: : : : 10 : : 
: : : : 11 : : 
: : l : 12 : : 
: : I : 13 : : 
I I I H • ' ' \ ' 15 

16 
17 
18 
19 

\ 20 I 
\ 21 I 
I 22 I 
I 23 I 

' 24 ' • 25 ' ' 26 I 

• 27 • I 28 ' I 29 ' ' 30 ' ' 31 • 
' 32 ' ' 33 • 
' 34 ' ' 35 ' 

I 
I 

' I 
I 
I 

' ' ' ' ' I 
I 
I 
I 
I 
I Very fine SAMO I 

' ' ' ' • I 
I 
I 
I 
I 

' • 
' ' ' ' ' ' ' • 
' ' ' I 

• \ 
I 

' \ 

' ' I 
I 
I 
I 
I 
I 
I 

' ' ' ' ' ' ' ' I 
I 
I 

• • 
' ' ' • 
' ' ' • 
' ' ' I 

I 
I 
I 

' ' I 
' I 

.\ 

' 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ..... ::::: .... :::: ••••....•..............•..... 
N.L. KEASUREKEHTS: 
While drilling 
1/4 Hrs. after boring 
_Hrs. after boring 
Cave in depth 

6.0' 
5.7' 

DRILL CASING IHSTAllEO 
ADDITIVES USED 
NELL IHSTAlLATIOK DEPTH 
ABAHOONKENT PROCEDURE 

4.0' 
Hone 
39.5' 
NA EXPl 11.RHTION 

TECHNOLOGY 
INC. 



• 
smw-l!A 

L O G of T E S T BORING 
Page 2 of 2 

PROJECT HO. 813280 80RIHG No. MW 11-A 
PROJECT HAKE Manville Corporation BORIHG LOCATION As Staked 
PROJECT LOCATION Waukegan, IL OFFSET 

ELEVATION 
CLIENT C.C. Johnson & Malhotra Inc. DR!ll METHOD Hollow Ste1 Auger 
DR Ill ER H 

BORING DIA. 10.0· 
RIG 550 DATE STARTED 11-28-89 
CHECKED BY !CR OATE COMPlETEO 11-28-89 
·-----·······-···········------························------------··············-------··········----··········------------------··········-······-······-·······---------------------······-·--·············-------------------------------------------
SNP : KOIS : SPF : REC : OEPTH: 
MO. : TURE : /N : (in.): (ft.): 

CLASSIFICATIOH/OESCRIPTIOK : QU : REKARKS 
: TSF 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ••••••••••.......•...••...........•....•........ 
36 
37 
38 
39 
◄ O End of boring NW·llA@ 39.5' 
41 
◄ 2 
43 

◄◄ 
◄ 5 
◄ 6 
47 
◄ 8 
◄ 9 
50 
51 
52 
53 
5 ◄ 
55 
56 
57 
58 
59 
60 
61 
62 
63 
6◄ 
65 
66 
67 
68 
69 
70 

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 

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ...............•...... : .. : ... :::: 
N.l. KEASUREKEKTS: 
While drilling 
1/4 Hrs. after boring 
_Hrs. after boring 
Cave in depth 

6.0' 
5.7' 

OR!ll CASING IHSTALlEO 
ADOITIVES USED 
WELl IKSTAllATIOH DEPTH 
ABAKOOHKENT PROCEDURE 

4.0' 
Mone 
39.5' 
HA EXPl hRfiTION 

TEGHOOLOGY 
INC. 



--, 

, .. 

"LFY. 2.8 

ELEV. 

ST I CK-UP 2 

ELEV. 0.0 

DEPTH 

ELEV. 

DEPTH 

ELEY 

DEPTH 

ELEY. -

DEPTH 

ELEV. 

·xPL Q RATION 
TEQif10LQGY 

INC. 

- 1---=..----, 4 

-- ·-_.\---~ 5 

MONITORING WELL CONSTRUCTION INFORKATION 

JOB NO. 

BOR ING/WELL NO . ---"lXi::..'-'------

:: DATE --------1..l.t=.l..'2.::..Cl.ll._ ___ _ 

CHIEF/UNIT ------'K.,_,T.1..l-=-9-"'92:oO::.._ ___ _ 

!. PROTECTIVE CAS!NG @ NO 

LOCKING @) NO 

2. CONCRETE SEAL ® NO 

3. TYPE OF SURFACE SEAL (IF INSTALLED) 
Concrete 

4. SOLID PIPE TYPE 304 Stainless Steel 

SOL! D PI PE LENG TH __ __,l:..;:0.,_. "-5 ___ f-'-'-t • 

JOINT TYPE SUP/GLUED~ 

5. TYPE OF BACKFILL Cement Bentonlte Slurry 

HOW INSTALLED -T '...!:\.JR ;i:·L.1..£,..---.., 
ROi-1 SURFACE 

6. TYPE OF LOWER SEAL (IF INSTALLED) 
Bentonite Pellets 

7. SCREEN TYPE 304 Stainless Steel 

SCREEN LENGTH ____ s..c, __ o ____ _ 

SLOT-SIZE . 008 LENGTH 4. 5 ft. 

SCREEN D!AHETER ___ .::.2.:..;.0::,_ ___ 1:..;.·n:..;;... 

8. TYPE OF BACKFILL AROUND SCREEN 

Natura 1 So i1 s 

9. TYPE OF BACKFILL _.....:;;Na~t:.:uc:.•.::.a.:...l ...;S;.;;o_i_ls __ 

10. DRILLING METiiOD _ __;4!,.J.li.;./4:.."_H'-"S"'-A,...._ __ 

11. ADDITIVES USED (IF ANY) 

WATER LEVEL ____ DATE ____ _ 

•ALL DEPTHS MEASURED FROM GROUND SURFACE. 



--, 

.... 

... 

...,. 

( {JOHNSON & MALHOTRA, P.C. 
~ ~VIRONMENTAL ENGINEERS 

LOG OF BORING /Y\ lJ /;,. --'-='-'----
"AOJf:C'T ,o.NQ ~0CATl0"' Et..EVA'TIQN ANO Q,A.TU""' 

J ,hr15. fY\,,.,~.1/.,_ D, 5 ~,•;~/ /1r,., I..<..'--- ... Jtj ;i-· ,.,, rL 
QAILLlNG AGENCY IFORE,...A"- OA'TE S'TAATEO 

I:, ,,;.,.J...:..~ f<c k,v.!i ,:·, ;( .s 7,,..;c K.,J T., . .,, f.<r /L1 / :J1 I "if ~ 
QAILLING EQu1rMEN1' CQl.,,(P'LETION OEP'TM 

D.,d,;,h U -50 l~.r..',, 

SIZE ANO T Yl"E OF '" I SIZE ANO TYl'E CORE SAA REL ""0 SAl.4i>L£~0tST 

CASINC I I ~·ve: t,~T• IF!AST 

SffiW·I~ 

SHEET OF __l_ 

"RO.IEC'f "'C 

0-'!"°I •Oc .Jt~ 1 i.: e,, (1 

CATE J:11,115.,.E:, 

/o I ;;ry I r'i 
~oc.:: DEPT .... 

t,.).: t- £ -"c,~~ k· "=1 
UNOISl. 10•, 
CQMPl,. j], MA 

CASINC MAl•O•IER lwf:tCHT IDAOP 80RINC ANCLE ANQ OIAECTION 

SAL.ll'l. E Pl. 2' " sn I i c vertical 
X sooon 

,,...s,.ECTOR A~v•< 
$AMPLER HAMME.A lwe1CHT 140 lbs jOR01' ,O" r /k;<f(h ... 

... SAl.41'L-ES • ' REAOJNCS " . "- ... ► ~ a:- r'.., .. ,: ~ ~~: ,: IPPMI _ ... "'"'- DESCRIPTION w ·.£ ww ,; w 0 REMARKS ~~52 .: I- LO %~!: > ., 0 .. ► l 0 0 ,: AMB. U~c:: - w I-::, u >:=; u SAMPLE 
0 z w ~ AIR ,: ,: 

SMj f"'.A.~l .... lto'\ d,..t.._"').(, hl,,k ';·/ 1-t I- . 
'-

Sf\rJO, oc- <J<•'d ( F'I LL) - 1 -

L I- . 
L.... ... , -

I- . 
L.. : '- - - - - - - -· - -

- J -I 
i . 

- -·-- SP . 
.) 

\.JC 'St.. 

' 
1--:, 1.. f ·\'- i b re_, ('J - -

- j ("" .... \,I dZ I ,_-1 ') J. -,-
- ,.., -' Sl\tJ 0 tr .... u 

I - . 
- -•-. . ,I..- '-' r.Jr,,:.r +-. 1.l .. ,,_ 

- I- 7 -
C f p· j..,,:-1,.(. / 1-11 ~ ..... t b (,')hi fV 

I- . 
J 

L.... 

"<l"'v,( 1 '"''I -·-f 5,1rJ{)/ l-<>-« C 1"1- - . 
- -,-
L - . 
'- - ,a-
L - . 
L.... 

r-11-
~ 

I- . 
L.... -,2-

SP· /01:,c. 'Jc-.. y ,., . ~ 5 !ltJO I- . 
c:> L.... 

) I I 0 

i, ... ,J s,cf'-' ._,f,j 
,- 1:J -

L i,C" ... (..l.. I' . I 
L.... r-,, -

I- . 
'- 1-1$ -

IS c Hor-"\ ~4 ~6( '"-'6 I- . 
~ 

I-Hi-
I- ,- -
L.. _ ,,-
I- ,- . 
L.. 

1-18 -

I- . 
- _,,-
. -

- --



' -
PROJECT HO. 
PROJECT HANE 
PROJECT LOCATICH 

Cl!EHT 
DRILLER 

RIG 
CHECKED BY 

0 G oi TEST 8 0 R NG 

812585 '---
Johns Manville Plant 
Waukegan, IL 

Page 1 of 1 

C.C. J9hnson & Malhotra P.C. 
u 

9920 
!CR 

80RlnG No. 
80RIHG LOCATION 
OFFSET 
ELEVATION 
DRILL METHOD 

BORING DIA. 
DATE STAFTED 
DATE COMPLETED 

MW-12 
As Staked 

4 1/4" Hollow Stem Auger 

8 '" . ' 
10~27-88 
10-27-88 

:.::: ... ::: .. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 
SMP : MOIS : 
hO. : TURE : 

BPF : REC : DEPTH: 
/H I ,. ) ' (ft \I t I ln. I , I! 

CLASSIFICATION/DESCRIPTION ; QU 
: TSF 

: REMARKS 

::::::.::::.::::.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Black Silty SAN~, little fine Gravel 

3 
4 Brown fine SAND 1 little :il: 
5 
6 
7 
8 
9 

10 1 Trace cf Gravel 
11 
12 
13 
14 
15 
16 1 Ena ~f boring ~W-12 ~ 

li 
18 
19 
20 
21 I 

22 
23 
24 
25 
26 
27 
28 
29 
30 I 

31 
" ' vL , 

" vv 

·c. 'I' - .., . " 

34 
35 

::::::::''-~--:::::::::::::-:::::::::::.::::=-----=--------------------------------------------------------------=------------

W.L. MEASUREMENT&; 
While drilling 
1/4 Hrs. after boring 
___ Hrs. after boring 
Cave in :leoth 

6.5' 
C: : ' .., ..... -

DRILc CASING INSTALLED 
AODJTIVES USED 
wELL INSTALLATION DEPTH 
ABANDONMENT cROCEDURE 

kone 
None 
13. 2' 
l!A 

EXPLQRflTIOM 
TECHNOLOGY 

INC. 



... 

'L~V. 2.5 

ELEV. 

STICK-UP 2.3 ft. 

ELEV. 0.0 

DEPTH 26.9 

ELEV. 

DEPTH 28.2 

ELEV 

OEPTH 38.2 

ELEV. 

DEPTH 39.0 

ELEV. 

~ EXFl hRATlOM 
. TECHOOLOGY . 

!NC. 

- -
~ µ=i.---{4 

--_-+-----1 5 

- -

smu.>-13 

MONITORING WELL CONSTRUCT!ON INFORMATION 

JOB NO. ______ 8_!_2_58_5 ____ _ 

BORING/WELL NO. MW-13 ----------
DATE 10-29-88 ---------------
CH!EF/UN!T _____ K:..;.T.,_/:..;.99:..:2..:.0 ____ _ 

l. PROTECTrVE CASING @ NO 

LOCKING ® NO 

2. CONCRETE SEAL ® NO 

3. TYPE OF SURFACE SEAL (IF INSTALLED) 

Concrete 

4. SOLID PIPE TYPE 304 Stainless Steel 

SOL!D PIPE LENGTH 35.5 

JOINT TYPE SLIP/GLUED @?AoEQ) 

ft. 

5. TYPE OF BACKFILL Cement Bentonite Slurrv 

HOW INSTALLED-~ 
~RFACE 

6. TYPE OF LOWER SEAL (IF INSTALLED) 
Bentonite Pellets 

7. SCREEN TYPE 304 Stainless Steel 

SCREEN LENGTH 5. 0 ----~-------
SLOT-SIZE 008 LENGTH 4.5 ft. 

SCREEN OIAHETER ----'2"".:..;:0 ____ 1_·0_. 

8. TYPE OF BACKFILL AROUNO SCREEH 
Natural Soils 

9. TYPE OF BACKFILL __ Na_t_u_ra_l_S_o_i_ls __ 

10. DRILLING ME11-l00 __ 4c....::.,llc...;4_"_;.;.H:c.SA'---

ll. AOO!TIVES USED (IF ANY) 
None 

WATER LEVEL _____ DATE ____ _ 

*ALL DEPTHS MEASURED FROM GROUND SURFACE. 
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l'R0.JECT ANO l.OCATIO.., 

1' n~,r,, . /Yi..,..,, .. I!,_ 
OAILLINC AGENCY 

I noHNSON & MALHOTRA, P.C 
~ ~VIRONMENTAL ENGINEERS 

LOG OF BORING (YI,..; / 3 
--'-=-'-=---

Et.EVAT10N AND DATU""' 

/::, · ,pcs,JJ ilr= ,. ,:\ ... Kt.., - r,J TL . FOAEMA"- OATE S'TARTEO 

EX ., /,.,'~ts--'• .... Teo ~ ,._,,,/ ,,, ., :r A) C. f{t-.,,' r;,, .... f.<_.r- ICJ ;,9 /S <;-
OAILI.INC EQUl1'MENT 

. COMPt.E'TION OEl'TH 

D:e,!,r: < ~ D ;:;o 3~ ' e,,'J 
size ... ,.,.o r ... ,.E OF • ,T \SIZE AND TYPE CORE 8AAREL. NO SALAl"LES:DISi 

CASING I 'e~i[E,~r, !FIRST 

.smw-13 

SHEET 1 OF ;;) 

""'0.JECT NO 

CG:;1-,, ... ,.,# fc,·r t) 
DATE l'INIS,..EO 

lo /:l.7 / ' )f 
~ocw;. oe"r ... 
,Uc.f f;",v,·,,\o.,•j kn<! 

UN01ST, jCOl'IE 

CQMPL. I''- HR 

CASINC H,u.o1MER lwl:tCHT CROP 80AINC ANCt.E ANO OIAECTION 

SAY'°LER 2' 
,, 

so I it 
vertical 

X sooon INSPECTOA .D 
$AM"L£R MAMMfR !we1c1-1T 140 I bs ORO.I' ,O" uv,d I Jk,' d r.,...,_.r;:. 

I-
SALAPLES "· READINGS 

1 =:'..: ... u. .. ► 

" =· cc ~ "'-:, cc (P""'I ;:~$ DESCRIPTION w ww > ..... w 0 REMARKS .,~ I-
._ m Z~!: > " 0 

u~~= 
.. 

0.. ► l 0 0 cc AMB. 
w .. :, u I:=; u SAMPLE 
0 z w ~ AIR a: cc 

- .. . 
bl~, t' s: I 1-y 

.. - SM 
1 

MC d .... r,,\ 6.t.U) ... ' -
-

{[=".1t) 
.. . 

- S"ArvlJ s: ~t--...(. '""4c ..... v-t.1 ... 2 -, 
. '" . 
-, ... , -.. - '-' C) 

- ... ,_ 
- .. -
- '- s -

- - - - - - - - - .. . 
- '-. -- - -
- sr, Jv,:,q <;J<~y 

,,..., s11rvu -,-
I J -

~ ('." .. J ~·J" 
.. -- !;. r.,'-' I .... -

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

.. . 
- - ,o-. . 
- -,,-
. - -- "' - I' <;. f', ,..; D -12-sr, LH~/ ". ('-, y -
- l; ( "'-U. ~r""-,,;J I s ,)---: ..J<J -,J-
. -- -, .. -
. -- -15-

- -
- -16-

- - -- si,...1 ,-.J}.:-- d,~ ,;.e _,,-

~ 
J J bro • .,,., 'Jf'\J -

C· ~ ~ f 51,,.; 0 1 tM « 1'"".Ji -,a-
..., <>t -- ,,-

. 



.r 
I 

J 

T 
sf 

J 
l 

. ' 

C.C. JOHNSON & MALHOTRA. P.C. 

LOG OF 8 0 R ING _.u/\\!.Jk:!C!...J.l..;3,::,_ __ 

S.A.o,.tl't. ' CQR., READINCS ... 
I- ►· C, ct ....... u. • ~ \,,:1-z < (PPM) 

~ 
wW -~-z ... ,.,,.., 

DESCRIPTION w :x: , z;;~ ;:, 0 z;z;;) ... • = 0 AMB • • ► , 0 w. 0 SA.MPL.I:. ,(..,wa:1 .. 
I-, u :« = u • u,< w z w w AIR Cl • • .. ,.. . 

t- I""""' 21 -.. .. . 
t- s r,.I • fr"~•-,.., dt .... si:t.. b<,.hv,'1 <J ,~Y / r- 22 -

J J ,- . 
.... C·_!:!.·• '.i:AtJC:, 

I 
+r .. u 'J, « v..f

1 
..,.,,A ,- :Zl -

- - -
- - 2.c.-

- -
- I- :zs-.. I- -- -2s-
t- ,.. . 

I I - - :z;-
,- ... . 
,__ r- :n -
... ,- -
I- t- 29 -,.. ,.. -
I- i- :io -
... ... . 
.... t- :,:1-
I- ,.. . 
>- ,-,c,_,.., cl.,sc J .bn1.r'IJ 'i '"' f 

I- ll -
5w~ - -

- c-,.,.,;: :5""" 0 / f.n..(...t.. ~, ........ J • s, I+ 
-J:S-

- <:..Jf..,.,.~ I- . 
- _,,_ 
- I- . 
I- 1-- l5 -... ,.. . 
>- "r, \oou.

1 1 M-f :,~"'I) -,s-
... 'l'"f ,.. . 
I- 50,-.,.s:lf. 

I -:; .d.., ...;/<~ I-:.,,-
I- ,- -
,- ,- - - - - - - - - - t-:,a-

t,\\ 
, ... :; : l\ lc.1..-.y ,.. -- 1- l9 -

I- Ra r\-Q,..,, -~ ~--· ·a ,, • g~s a . 
,-

1- AO-,.. ,.. . 
- _.,,,-
- - -- -,:z-... - -,- - .. ::,-... - -- _.,_ 
I-

I- . 
I- -•s-- ,- -

smw-13 

SHEET -3_ OF ...,;;i.__ 

REMARKS 

~ ' f-.-v( 

v-"'sJ..c w.i!s -\r :c..v 

,:;v.J '"'"- c.f T.I ( 

-J,: 1t.,.!..· I ,t-y' 

_ -f<\"'UIJt •""~ ~ 
:-- ci.....y ~,..; e,,,i ,,f 

u.J. P-~o-<- r 



PROJECT HO. 
'ROJECT NAME 
'ROJECT LOCATION 

.ENT 
JR ILLER 

RIG 
:HE CKED SY 

L O G r E S BORING 
\....,; Pagel of 2 

812585 
Johns Manville Plant 
Waukegan. iL 

C.C. Johnson & Malhotra P.C. 
r.T 

9920 
TCR 

S~P : MOIS : 
ID. '. TURt : 

SPF : REC ; DEPTH: 
/N : (in.}: (ft.): 

:,ASSIFICATiON/CESCRIFTIOH 

., 
' 

' '· 

W.L. MEASUREMENTS: 
~hile crilling 
./4 Hrs. af:er 
___ lrs. after 

·e in :e::::n 

borin; 
:or mg 

6.5' 
5. 8' 

' . ' 
3 

s 
6 
7 
8 
9 

10 
11 

" a 

13 
14 
15 
16 
17 
18 
19 
20 ' ,. 
d 

22 
, . . , 
24 
25 
26 
27 
28 
29 ' 30 
31 
32 ' 
33 
i4 ' 
35 

Black Sil~y SAND, some fine Gravel 

Black cil:y SAN~ 

Brown fine SAND, trace of Silt 

DRILL CASING INSTALLED None 
, - AODli! 1i~2 ~SEO None 

WELL INSTALLATION DEPTH 38.1' 
eBAMDGNMENT 'ROCEDURE NA 

BOR!HG No. MW·li 
BORING LOCATION A! Staie: 
Off SET 
ELE~AT!ON 

smw-13 

DRILL METHOD 4 1;1 eolbw Stem Auger 

CORitiG GiiL 5. J" 
DATE STARTED 10-ll·S! 
OAT[ '.CMPLETEO 10-29-38 

: QU 
: T SF 

: REMARKS 

EXPLhRf'lTION 
TECHNOLOGY 

INC. 



PROJECT HO. 
PROJECT NAME 
PROJECT LOCATION 

Cl!EHT 
DRILLER 

RIG 
CHECKED BY 

L O G'--<,f T E S T B O R I N G 
Page 2 of 2 

812565 
Johns Manville Plant 
Waukegan, IL 

C.C. Johnson & MalhGtra F.C. 
.<T 

9920 
TCR 

SMP : MOIS : SPF : REC ; DEPTH: CLASS IF !CAT! CH/DESCRIPTION 
ND. : !URE: /H : (in.): (ft.): 

SmW·l3 
BORIHGNo. MW·ll 
BORING LOCATION As Stake: 
0ffSE! 
ELEVATION 
DR!Ll METHOD 1/4" Hollow Stem Auger 

lORJIIG c!A. 
DATE STARTED 
CPTE COMPLETED 

: OU : REMARKS 
: iSF 

. ,, ,, 
C'' 

10·29·88 
10-29-88 

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

' -, 

W.L. MEASUREMENTS: 
•hile crilling 
1/4 Hrs. after ~oring 
___ Hrs. aitar :oring 
ca,,a in leGth 

35 
36 
" "' ' 
38 Dense gray SILT, trace of Gravel. little Clay: 
39 
40 End of boring !W·ll ! 39.C' 
41 
42 
43 
44 
45 ' 
46 ' 
47 
48 
49 
so I 

51 
,2 
53 
54 
55 
i6 
57 
58 
59 
60 
61 
62 
63 
t4 
65 
66 
67 
68 
69 

6 
,. ... 

5.8' 

DRILL CASING INSTALLED 
ADD!Tl'IES USED 
WELL INSTALLATION DEPTH 
ABANOONWIT ?ROCECURE 

None 
None 
38.2 1 

:IA 

EXPL0RfH1v,l 
TECHNOLOGY 

INC. 



IA fYlJJJ•/'-' 

CCJM Soil Description 
Envtonm~ Engiooer& & Scientists ~me"• -- """ ~\;-I ,_D.!'P") 

3310 Eagle P 811< Dr., NE, Suite 101 AsnhaJt 

Gnnd Rapds, Ml 49505 0 1--

(6161 940-2007 FAX (616) 940-1603 Bro'M1 gr awl wb base -
Job No. 651-051-00001 Light brown foe to medium s«ld -

1--

LOG OF TEST BORING NO. 14 0 -
Sheet 1 of 1 ,__ 
Project Manville UST -
Location Waukega-i, Illinois - I-

-
Date Completed 10-30-91 0 -
Hydrogeologist Ran,!)'. Mattzela -
Driller & Rig Type Fox-D-25 1--

Boring Method 3.75" HSA -
1--

0 -
GROUNDWATER 1--

Encountered @ 6' -
After Completion NA s_ I-

After NA Hours -
Seepage NA 0 -
Boring Caved at: NA - W' 6 

REMARKS -
The natural cuttings were used to ba:::kfill 1!1e boring -
around tie screen a-id above !he hole e1u9: 0 -
The remaining cuttings were drummed on site. 

1--

-
? ? ? ? ----

- Light gray to black motted fine to medium greine-.. - ..I) 

0 -
-

-
-

-
0 -

9.5 

Endof Bomg -
10_ -

-
'-

-
-
-

-
-

-
-

MONITORING WELL DATA - -
Monitor weU data e!esented on -
WeU Construction Di!Grml -

-
LEGEND: -
-~per6' -
W/1'1:># hBlnnor x :rJ' drq, -ss - Z' !\)Iii Spooo Ssnplo< -
LS - B<ass Ii...- &u,.,le -
ST - Shoby T.,,_ Semple -
SNR - $anl'\b Not~ --



UvY111)~Jl./ 

CCJM Well Constn.ciion Diagram 
E.t'T«onmont!II Engtr\051"1 & Scienttsta .~ 
3310 Eagle Park Dr., NE, SUita 101 
Grand Rapids, Mi 49505 
(616) 94-0-2007 F/\X /616194-0-1603 

Job No. 651-051-00001 

WELL NUMBER 14 

Project Manville UST 
Location Waukegan, Illinois 0 

10.0.L _Jo_,_Q_j 
Date Completed 10-30-91 0. 0. 
Hydrogeoiogist Ran9t Mattzeia .0 .0 Concrete 
Driller & Rig Type Fox-D-25 1.5' - .2...:.. .Q..:_ -Boring Method 3.75' HSA . . . ... 

. . . . .. 

. . . . .. 
GROUNDWATER: . . . ... 

Encountered @ 6' . . . ... 
After Completion NA . . . ... 
After NA Hours . . . ... 
Seepage NA . . . ... 
Boring Caved at: NA . . . ... 

. . . . .. 

. . . . .. 
MONITOR WELL DATA . . . ... 

Pipe/Type 2" Galvanized riser . . . ... 
L.eng1h 3' 11· . . . ... 
Above Ground 0 . . . ... 
Cap Piuo . . . ... Natural Cuttings 

. . . . .. 
Screen/Type Stahless steel . . . ... 

Size s· ... . .. 
Slot 10 . . . ... 
Set@ 5' to 9.5' . . . ... 
Backfilled Natural CollaQse 3' to 9.5' . . . ... 

and 1.5' to 2' . . . ... 
Bentonite Seal Hole [,!ug 2' to 3' . . . ... 
Grout/Type None used . . . ... 

. . . . .. 

. . . . .. 
Protective Casing 6' Fiushmou,t Manhole 2' 

rte ~ Materials Cleaned Staaned 
- - 00 

0 0 
Development 7 gallons were balled from tie well during oc 00 Hole Plug 

development. 3' 0 0 - f-- - -. . . ... 
Remarks This well ls located h the southwest eart of the ... . .. 
southwest earki!:'9 lot. Below tie gavel base a li<:t1t lxown sand . . . ... 
was enoountered a1d below flat a lig,t gray said was 5' - ... - . .. -
encountered. No organic odor or oi!Y S1een were observed ... - . .. 
while develoei,:,g tne well. . . . - ... 

6' T . . . - ... Natural Cutting, 

-. . . ... 
Screened Interval . . . - ... 

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

9.5' ... - . .. 
End of Bortno 



Log of Borehole: UMW-28 

I L FR Client: Johns Manville 

LEVIN E•FRICKE Project Location: Waukegan, IL 

Project: Groundwater Well 

Total Depth: 27' !Ground Elev.: 590.49' 

Project No: 009-07992 

Date Start: 4/23/03 

Surface Conditions: Asphalt Date End: 4/23/03 

Drilling Contractor: Mid-America Driller: D. McCoy I Geologist/Engineer: W. Teskey 

SAMPLE DATA SUBSURFACE PROFILE 
I I ' ! 

I 

! 
! II) 

ai : Q. 
.0 l 

I E 
E II) 

~ : ro a. I ::, >- en 
z 1- ~ ro 
QJ i QJ I QJ II) .!:! 
Q. Q. > ::, >, 0 ~ E ' E u I iii 
(I) ro QJ ; 

I c:: 
en I en I a:: z : <( 

I 

I 

ai ' s 
Ol 
c:: 

~ B 0 
.c .0 ·2 a. E 0 QJ ' >-

: ~ 0 : en 

Soil Description Remarks 

i : I 
: 

j ' 
' ' ' 

I 

i ! ' I 

i 

' 

i 
J 

I ;cME ! 10 NA NA 

! 
! 

! ! 

' 

! i 

' i 
I 

i I I 
I : 
i 
I 

! 

I 
: 

i 
I 

I ! ' 
: 

! I 

! 
I 

2 .CME 25 NA ! NA 

' 
! 

I 

; 

I I Ground Surface 
0 . . Boring advanced using 

..!"- "- .4 Asphalt 4.25" ID ho llow stem 
~ ... "-.._"-~ Black; di)': h,ird . augers. Sampled using 
..l...A...A!.., ___________ ___________________________ _ , J" d iameter by 5' long 

J~qp~11 -~ravel ~ith Fibr~us ~ aterial 
O 

•• CME spoons or 2 .. by 
I• • 1.J0 O <:5 I an and li ght bro" n, di), loose, 301/o fibrous mate nal , 2' long split spoons. !•. •, ~: J.o o...(L. _______ __________ _____________________ _ . 

,. _!-:·:::-.·.·.I Sand (SP) ' 
i• :· ~I 4 •• I• • :, t ·. : _-_-:. ·i Bro\\11: drv; loose: 5% fine gravel 

~ 2~:_\(~)_I . 
~ ]:·::--::_.-:-:·. 
~ 1:. -.·. -: 
~ T.-:.·:::·. I 3-l:->·>::-

I {::>·'.\:~11 
~ - ···. 
~ 4.J--./:_.-_.-_\ 
~ f- -· ··1 

1-------------------l ~ 5~ / Grnd;,g "" 

~ ]:·:·:>.--·. I 1.-:.:--_.-: 

I l/ I 7.J:-:.:--..-: 

I f/ . 
; 8 1 ::::-.:-:-:-....-i 
~ -f: :_.:::..-:.1 ! I ""41; ~_~,l\.-Peat----------- -----------------------~ 
~ .. f-: ·<:_:_:_ ·.• '\Qlack; s l!!11Hly moist; modcratcJ>: dense; SJ!Ol1£,Y: 5% roots ___ / 
-~ 9-f.·. ·. :":_·. Sand (SP) 
~ -;-_:_-::: >.'. Dark gray to black: \\"Cl: medium grained 
~ T:· •:. , 
~ -r .· ->·---·-! 

1--',----;---...;._----'~ 10J.: _-:::: .. :_: ' I 1-: ·:-:-·.-! Grading hrown \\"ith 5% line gravel 

~I I :f ::_::'.:·::.-.-:: 1.- . . •.••· 

~ 11~:\:/:/ I 



I L FR Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Surface Conditions: Asphalt 

Drilling Contractor: Mid-America 

SAMPLE DATA 

' ~ l 
E ·, a, 
::, C. 

z ~ 
Ql I Ql o. I o. 
E l E ro 

I 
ro 

en 
I 

en 

i ; 

-;,R. ' 
0 

' t i Ql 
I ~ i _2 
l U ro 

Ql . > 
I 0: ! z 

3 CME : 30 I NA 

4 CME 

C. 
E 
ro 
en 
iii 
u 
~ 
iii 
C: 

<( 

~ - a 
.r: I .0 
i5. E 
a, I >-
0 I en 

,. . . . 

"~% -• ... • . 

J:_________ I----- :: ::: 20....:_<·. ·::_" 
.. . 
... . . . . . . 

!· 
. ..... :. · .. · . 

"1 . . ·: . . 
...: .... : .. 

:: : 21 :- ·. ·: · 

... ;;; 'J/\::/ 
~" 22l/ 

Log of Borehole: UMW-28 

Project: Groundwater Well Project No: 009-07992 

Total Depth: 27' !Ground Elev.: 590.49' Date Start: 4/23/03 

Date End: 4/23/03 

Driller: D. McCoy I GeologisUEngineer: W. Teskey 

SUBSURFACE PROFILE 

Soil Description 

Grading brmrn with 5% line gravel 

G rading grayish-brown with 5-10% fine gravel 

Gray grad.:s in 

Remarks 

Heaving sand 
encountered. 



Log of Borehole: UMW-28 

I L FR t-c_ne_n_t_: _Jo_h_n_s_M_a_n_v_il_le _______ +-P_ro_i_e_ct_:_G_r_ou_n_d_w_a_1e .. r_w_e_1_1 -------lf-P_r_o_ie_c_t_N_o_: _o_o9_-0_79_9_2----l 

LEVINE•FRICKE Project Location: Waukegan, IL Total Depth: 27' !Ground Elev.: 590.49' Date Start: 4/23/03 

Surface Conditions: Asphalt 

Drilling Contractor: Mid-America 

... 
w ..c 
E 
::, 
z 
w 
a. 
E 
l1l 
en 

5 

6 

SAMPLE DATA 

I 

I 

i w 
a. 
>, 
I-
w 
a. 
E 
l1l 
en 

I 

i 
; 
l 

!CME 
I 

; 

' 

' I ss 
I 

' 

: 

l 

I 

I 

' ' ' 
I 

~ 0 

2:-
Q) 
> 
0 
<J 
Q) 

a:: 

50 

80 

I 

I 
; 

I 
l 

I 

I w 
::, 

! m 
> 

! z 

i 
i 
i 
' 
I 

I NA 

' 

I 

; 
I 

I 

i 

; 
NA : 

: 
! 
I 

I 

i 

I 

' 

w a. 
E 
C1) 

en 
m 
-~ 
>, 
m 
C 

<I'. 

NA 

NA 

Date End: 4/23/03 

Driller: D. McCoy I Geologist/Engineer: W. Teskey 

I 

i 

~ 0 
..r: ..c 
i5. E w >, 
0 en 

1-:-.-- :- · . .1 

~/-.i/> 
7--_. ·.-:: : ~ 

25l::::.·;:;/::_i 
-;_.-: -.-_:;. ~- · .. : .. .. 

SUBSURFACE PROFILE 

Soil Description 

Gray grades in 

Remarks 

Monitoring well con-
. structed w ith stainless 

steel riser and screen 
on 4/23/03. Screen 
(0.0 IO" slot) from 21.5' 
to 26.5'. Silica sand 
(115) from 19.5' to 
26.5'. Bentonitc grout 
from 2' to 19.5'. 
Hydrated bentonite 

· chips: I' to 2'. 
Concrete pad O' to 
I'. Above ground 
steel protective 
casing w/ locking cap. 
Water level at 5.3' 26j.>> :·:_ ·11· 

j : .·.· ... .;_,-·"17' _______________________________________ I hour after 

..) c? I Gravel (GP) construction. 

...: 

1 111 

Tau to aray ; wet; moderate!}: dense; V~I)' _ an]ular coarse .i:ravd _/ 

J Silt (ML) 
27 : Grav ; di)•; moderately stiff ~ 

7 ! End of Borehole 
- I 

I 
7 

2sJ 
I 

7 
7 
7 

29J 
I 

7 
7 
J 

30-1 
I 

7 
7 
7 

31J 
~ 
...l 

! 

J 
32_j 

I 
7 
J 
j 

33_[ 
I 



Log of Borehole: LGW-01 

I L F R Client: Johns Manville 

LEVINE•FRICKE Project Location: Waukegan, IL 

Project Landfill Gas Well Project No: 009-07992 

Total Depth: 42' JGround Elev.: 631.26' Date Start: 4/15/03 

Surface Conditions: Clay and weeds Date End: 4/15/03 

Drilling Contractor: CS Drilling Driller: M. Jatali I Geologist/Engineer: W. Teskey 

ai 
.c 
E 
:, 
z 
Ql 
a. 
E 
"' Cl) 

Ql 
a. 

~ 
Ql 
a. 
E 
"' Cl) 

SAMPLE DATA 

I i I __ 
! -

€ 1 0 
li ! E 
Ql I >, 

0 : (/) 

I I 

o .. Y///· 
Ground Surface 
Lean Clay (CL) 

SUBSURFACE PROFILE 

Soil Description Remarks 

Boring advanced using 
4.25" ID hollow Siem 

- ~ 

I 1-t G,.di,g d,p<iIT; 10¾ r,,, gme\ grades;, 

Brown; sligh1ly mois1; sofi; 5% rools · augers. Sampled using 
4' long lubes or 2" by 
2' long splil spoons . 

I
H !i ,j 

! ; ' ll[ ~ 
, '.: Hr 'I 

-------! -----: ___.___ ........ l;j f ,1 
; : =~ r ~ 
1 
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Well Construction Diagram

#
$

STAMP (IF APPLICABLE) AND/OR NOTES

LMW-19    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  South of Landfill, west of LMW-20 and P-90

  Not Measured

  589.92' AMSL

  592.19' AMSL

    8 ft bgs

  7.95 ft bgs

  Stuart Engelke

  8.25 Inch

  14 ft bgs

  August 26, 2008

  CS Drilling

  Hollow Stem Auger

 HSA 

 HSA 

 HSA 

Ground Surface
Blind drill to 14 ft bgs, observations of soil cuttings.

Sand and gravel fill, dry.

Fill
Brown to grey sand and fine gravel mix, moist to wet soil cuttings.

Poorly Graded Sand (SP)
Brown to grey, medium to fine grained, well sorted, moist to wet, trace fine 
rounded gravel.

End of Borehole

589.9

585.0

580.0

575.0

570.0

 N/M 
Procover (2.5 ft AG)

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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STAMP (IF APPLICABLE) AND/OR NOTES

LMW-20    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  South of Landfill, east of LMW-19

  Not Measured

  589.86' AMSL

  592.10' AMSL

    9 ft bgs

  7.88 ft bgs

  Stuart Engelke

  8.25 Inch

  41.0 ft bgs

  August 26, 2008

  CS Drilling

  Hollow Stem Auger/Split Spoon

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 SS 

 SS 

 SS 

Ground Surface
Blind drill to 35 ft bgs, observations of soil cuttings.
Sand and gravel mix, fill.

Fill
Brown to grey sand and fine gravel mix, moist to wet soil cuttings.

Poorly Graded Sand (SP)
Brown to grey, medium to fine grained, well sorted, moist to wet, trace fine 
rounded gravel.

Lean Clay (CL)
Grey, with fine angular gravel, cohesive, dense, wet.

589.9

585.0

580.0

575.0

570.0

565.0

560.0

555.0

550.0

 N/M Procover (2.50 ft AG)

with silt sock

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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#
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STAMP (IF APPLICABLE) AND/OR NOTES

LMW-21    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  South of Landfill, west of LMW-22

  Not Measured

  589.33' AMSL

  591.65' AMSL

    9 ft bgs

  8.6 ft bgs

  Stuart Engelke

  8.25 Inch

  14.02 ft bgs

  August 22, 2008

  CS Drilling

  Hollow Stem Auger

 HSA 

 HSA 

 HSA 

Ground Surface
Blind drill to 14 ft bgs, observations of soil cuttings.

Sand and gravel fill

Fill
Brown to grey sand and fine gravel mix, moist to wet soil cuttings.

Poorly Graded Sand (SP)
Brown to grey, medium to fine grained, well sorted, moist to wet, trace fine 
rounded gravel.

End of Borehole

589.3

585.0

580.0

575.0

570.0

 N/M 
Procover (2.4 ft AG)

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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#
$

STAMP (IF APPLICABLE) AND/OR NOTES

LMW-22    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  South of Landfill, east of LMW-21, south of P-92

  Not Measured

  589.31' AMSL

  591.72' AMSL

    10 ft bgs

  8.65 ft bgs

  Stuart Engelke

  8.25 Inch

  39.5 ft bgs

  August 22, 2008

  CS Drilling

  Hollow Stem Auger/Split Spoon

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 SS 

Ground Surface

 Sand (SP)
Blind drill to 37.5 ft bgs, observations of soil cuttings.
Brown medium grained sand, some fill gravel embedded, dry.

Transition to moist.

Transition to dark grey color, moist to wet.

Transition to wet.

Poorly Graded Sand (SP)
Grey, med. gr., well sorted, wet, some rounded gravel.

Lean Clay (CL)
Grey, with fine angular gravel, cohesive, dense, wet.

End of Borehole

591.7

590.0

585.0

580.0

575.0

570.0

565.0

560.0

555.0

550.0

 N/M Procover (2.50 ft AG)

2" Schedule 40 PVC

with silt sock

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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#
$

STAMP (IF APPLICABLE) AND/OR NOTES

LMW-23    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  East of Landfill, south of LMW-24 and SMW-7A

  Not Measured

  591.80' AMSL

  593.82' AMSL

    11 ft bgs

  10.34 ft bgs

  Stuart Engelke

  8.25 Inch

  15.00 ft bgs

  August 20, 2008

  CS Drilling

  Hollow Stem Auger

 HSA 

 HSA 

 HSA 

Ground Surface
Blind drill to 14 ft bgs, observations of soil cuttings.

Sand and gravel fill

Fill
Brown to grey sand and fine gravel mix, moist to wet soil cuttings.

Poorly Graded Sand (SP)
Brown to grey, medium to fine grained, well sorted, moist to wet, trace fine 
rounded gravel.

End of Borehole

591.8

590.0

585.0

580.0

575.0

 N/M 
Procover (2.53 ft AG)

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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#
$

STAMP (IF APPLICABLE) AND/OR NOTES

LMW-24    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  East of Landfill, south of SMW-07A

  Not Measured

  591.67' AMSL

  593.75' AMSL

    11 ft bgs

   10.51 ft bgs

  Stuart Engelke

  8.25 Inch

  44.0 ft bgs

  August 20, 2008

  CS Drilling

  Hollow Stem Auger/Split Spoon

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

Ground Surface
Blind drill to 30 ft bgs, observations of soil cuttings.
Sand and gravel mix, fill.

Sand (SP)
Brown to grey sand and fine gravel mix, moist to wet soil cuttings. No ACM 
debris observed.

Transition to fine grained, trace fine rounded gravel, wet.

Poorly Graded Sand (SP)
From Split Spoon. Grey, medium grained, well sorted, wet, dense.

Lean Clay (CL)
Grey, with fine angular gravel, low cohesion, dense, moist.

End of Borehole

591.7

590.0

585.0

580.0

575.0

570.0

565.0

560.0

555.0

550.0

 N/M Procover (2.25 ft AG)

with silt sock

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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#
$

STAMP (IF APPLICABLE) AND/OR NOTES

LMW-25    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  East of Landfill, North of LMW-26

  Not Measured

  592.65' AMSL

  595.02' AMSL

    13 ft bgs

  11.51 ft bgs

  Stuart Engelke

  8.25 Inch

  15.00 ft bgs

  August 21, 2008

  CS Drilling

  Hollow Stem Auger

 HSA 

 HSA 

 HSA 

Ground Surface
Blind drill to 15 ft bgs, observations of soil cuttings.

Dark brown sand and gravel fill.

Fill
Brown to grey sand and fine gravel mix, moist to wet soil cuttings.

Poorly Graded Sand (SP)
Brown to grey, medium to fine grained, well sorted, moist to wet, trace fine 
rounded gravel.

End of Borehole

591.8

590.0

585.0

580.0

575.0

 N/M 
Procover (2.53 ft AG)

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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Well Construction Diagram

#
$

STAMP (IF APPLICABLE) AND/OR NOTES

LMW-26    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  East of Landfill, south of LMW-25

  Not Measured

  592.5' AMSL

  594.92' AMSL

    12 ft bgs

   11.61 ft bgs

  Stuart Engelke

  8.25 Inch

  44.0 ft bgs

  August 21, 2008

  CS Drilling

  Hollow Stem Auger/Split Spoon

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 HSA 

 SS 

 SS 

Ground Surface

 Fill
Blind drill to 40 ft bgs, observations of soil cuttings.
Sand and gravel mix, fill.

Sand (SP)
Brown to grey sand and fine gravel mix, moist to wet soil cuttings.

Poorly Graded Sand (SP)
Grey, fine grained, well sorted, wet, dense, trace carbonate shells.

Lean Clay (CL)
Grey, with 10% very fine angular gravel, very dense to hard, wet, trace very fine 
sand, glacial till.

592.5

590.0

585.0

580.0

575.0

570.0

565.0

560.0

555.0

550.0

 N/M Procover (2.67 ft AG)

with silt sock

2" Schedule 40 PVC

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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STAMP (IF APPLICABLE) AND/OR NOTES

SMW-08AR    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  East of Landfill, south of SMW-09

  Not Measured

  592.11' AMSL

  594.47' AMSL

    11 ft bgs

  11.20 ft bgs

  Stuart Engelke

  8.25 Inch

  15 ft bgs

  August 25, 2008

  CS Drilling

  Hollow Stem Auger

 HSA 

 HSA 

 HSA 

Ground Surface
Blind drill to 15 ft bgs, observations of soil cuttings.

Sand and gravel fill.

Fill
Brown sand and fine gravel mix, moist.

Poorly Graded Sand (SP)
Brown to grey, medium to fine grained, well sorted, moist to wet, trace fine 
rounded gravel.

End of Borehole

592.1

590.0

585.0

580.0

575.0

 N/M 
Procover (2.5 ft AG)

2" Stainless Steel

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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#
$

STAMP (IF APPLICABLE) AND/OR NOTES

SMW-12R    Landfill Groundwater Well

   Johns Manville

   Waukegan, Illinois

   009-07992-00, 001

  South of Landfill, east of SMW-13

  Not Measured

  590.30' AMSL

  592.54' AMSL

    8 ft bgs

  7.71 ft bgs

  Stuart Engelke

  8.25 Inch

  14 ft bgs

  August 26, 2008

  CS Drilling

  Split Spoon/Hollow Stem Auger

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

 SS 

Ground Surface
Gravel and silt fill.

Fill
Brown silt and sand mix, moist.

Fill
Brown sand and silt mix, moist.

Poorly Graded Sand (SP)
Grey, medium grained, well sorted, moist to wet, dense, trace fine rounded 
gravel.

End of Borehole

590.3

585.0

580.0

575.0

 N/M 
Procover (2.5 ft AG)

2" Stainless Steel

#5 Filter Sand

0.010" Slot Screen

set in concrete.

Bentonite Seal
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Appendix C 

Landfill Gas Monitoring 
Results from 2015 Annual 
Report February 14, 2013  



5/21/2008 9/23/2008 3/20/2009 9/17/2009 3/24/2010 9/20/2010 3/21/2011 9/21/2011 3/22/2012 9/17/2012
LGW-01 0.00 0.35 0.30 0.00 0.13 0.26 0.16 0.00 0.1 0.01
LMW-02 0.00 0.20 0.14 0.01 0.00 0.20 0.00 0.00 0.1 0.00
LMW-03 -0.43 0.00 0.29 0.03 0.18 0.27 0.12 0.00 0.1 0.03
LMW-04 0.43 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-05 0.00 0.15 0.20 0.10 0.08 0.15 0.18 0.00 0.0 0.03
LMW-06 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.0 0.00
LMW-07 -0.02 0.00 0.00 0.02 0.00 0.36 0.80 0.00 0.1 0.22
LMW-09 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-10 0.18 0.14 0.00 0.00 0.00 0.07 0.06 0.00 0.0 0.10
LMW-12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.1 0.10
LMW-19 NA 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.0 0.02
LMW-21 NA 0.00 0.12 0.03 0.00 0.01 0.10 0.00 0.1 0.02
LMW-23 NA 0.00 0.04 0.03 0.00 0.00 0.02 0.02 0.0 0.03
LMW-25 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.01
SMW-07A NA 0.32 0.08 0.00 0.00 0.00 0.00 0.00 0.0 0.00
SMW-08A 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
SMW-08AR NA 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.0 0.00
SMW-10A 0.38 -0.48 0.24 0.80 0.07 0.00 0.00 0.00 0.0 0.20
SMW-12 -0.02 NLM NLM NLM NLM NLM NLM NLM NLM NLM
SMW-12R NA 0.00 0.00 0.04 0.00 0.00 0.00 0.00 0.0 0.02
P-87 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-88 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-89 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-90 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-91 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-92 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-93 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-94 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-92 -0.02 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-89 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-91 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM

NM = Not Measured
NA = Not Available (well not installed yet)
NLM = No Longer Measured (due to Adjusted Standard)
A negative pressure indicates a vacuum.
Depth to water is measured from top of casing.

Monitoring 
Location

Table 2
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring

Pressures (in. water)

Below Ground Monitoring Locations

Page 1 of 5



5/21/2008 9/23/2008 3/20/2009 9/17/2009 3/24/2010 9/20/2010 3/21/2011 9/21/2011 3/22/2012 9/17/2012
LGW-01 63.40 67.10 0.00 84.40 46.80 61.80 28.30 60.50 40.8 55.8
LMW-02 2.30 5.00 0.00 2.00 0.00 5.20 0.50 26.60 4.3 45.8
LMW-03 3.10 0.30 0.00 0.10 0.00 26.30 17.20 14.50 9.0 23.7
LMW-04 15.20 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-05 0.00 0.50 0.00 21.60 14.00 29.70 5.40 25.20 8.0 22.9
LMW-06 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.20 0.0 0.1
LMW-07 0.00 0.00 0.00 0.10 0.00 0.00 0.10 0.10 0.0 0.1
LMW-09 0.20 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-10 0.00 10.50 0.00 0.00 0.00 0.00 0.10 0.00 0.0 0.1
LMW-12 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.10 0.0 0.0
LMW-19 NA 0.00 0.00 0.10 0.00 0.00 0.00 0.10 0.0 0.1
LMW-21 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0
LMW-23 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0
LMW-25 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0

SMW-07A NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0 0.0
SMW-08A 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-08AR NA 0.00 0.00 0.00 0.00 0.00 0.00 0.20 0.0 0.0
SMW-10A 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.0 0.0
SMW-12 0.10 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-12R NA 0.00 0.00 0.10 0.00 0.00 0.00 0.10 0.0 0.0
P-87 0.10 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-88 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-89 0.10 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-90 0.10 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-91 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-92 0.10 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-93 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-94 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-92 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-89 0.00 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-91 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM

NM = Not Measured
NA = Not Available (well not installed yet)
NLM = No Longer Measured (due to Adjusted Standard)
A negative pressure indicates a vacuum.
Depth to water is measured from top of casing.

Below Ground Monitoring Locations

CH4 Levels (%)

Table 2 (continued)
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring

Monitoring 
Location
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5/21/2008 9/23/2008 3/20/2009 9/17/2009 3/24/2010 9/20/2010 3/21/2011 9/21/2011 3/22/2012 9/17/2012
LGW-01 0.2 0.1 0.0 6.4 2.0 2.5 3.6 2.3 5.3 2.0
LMW-02 0.1 0.0 0.0 0.1 0.1 0.4 0.3 1.3 1.2 1.1
LMW-03 1.1 0.0 0.1 0.0 0.1 4.7 3.3 3.7 2.1 2.3
LMW-04 2.0 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-05 0.3 0.2 0.0 1.6 0.2 0.5 0.7 1.0 0.5 1.5
LMW-06 0.1 0.8 0.0 0.2 0.2 0.4 0.1 0.1 0.0 0.6
LMW-07 1.2 0.9 0.0 3.2 0.3 0.5 0.1 0.0 0.1 0.2
LMW-09 7.5 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-10 0.0 0.8 0.0 0.8 0.4 0.2 0.0 0.0 0.1 0.1
LMW-12 1.7 6.6 0.0 7.2 2.1 7.5 1.1 5.1 1.3 6.8
LMW-19 NA 6.3 0.0 7.9 1.0 6.4 0.8 6.2 2.1 6.8
LMW-21 NA 0.0 0.0 0.0 0.1 0.1 0.9 0.0 0.0 0.0
LMW-23 NA 2.2 0.0 3.6 0.1 3.9 1.2 2.5 0.5 3.3
LMW-25 NA 0.0 0.0 5.6 2.0 5.3 2.0 4.8 1.7 6.5

SMW-07A NA 0.8 0.0 3.7 0.1 0.0 1.8 2.7 1.3 4.5
SMW-08A 0.3 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-08AR NA 3.8 0.0 4.8 0.1 5.1 0.8 3.1 0.3 4.3
SMW-10A 0.2 0.0 0.0 0.1 1.3 0.4 0.6 0.0 0.0 3.0
SMW-12 0.0 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-12R NA 10.8 0.0 12.4 4.0 9.9 2.0 0.1 3.9 10.7
P-87 3.1 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-88 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-89 1.3 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-90 1.9 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-91 0.9 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-92 2.5 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-93 2.1 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-94 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-92 0.9 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-89 1.5 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-91 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM

NM = Not Measured
NA = Not Available (well not installed yet)
NLM = No Longer Measured (due to Adjusted Standard)
A negative pressure indicates a vacuum.
Depth to water is measured from top of casing.

Table 2 (continued)
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring

Below Ground Monitoring Locations

Monitoring 
Location

CO2 Levels (%)
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5/21/2008 9/23/2008 3/20/2009 9/17/2009 3/24/2010 9/20/2010 3/21/2011 9/21/2011 3/22/2012 9/17/2012
LGW-01 0.9 0.0 20.7 1.1 5.7 0.9 0.9 0.0 1.7 0.4
LMW-02 19.2 18.3 20.7 16.7 20.1 17.2 19.1 5.8 16.5 3.1
LMW-03 17.0 19.7 20.7 20.1 20.3 2.7 6.5 4.4 11.5 9.6
LMW-04 9.1 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-05 13.6 0.5 20.7 1.2 11.8 0.4 3.7 0.0 7.8 0.2
LMW-06 20.8 19.0 20.7 19.8 19.7 19.8 20.8 20.1 20.8 20.6
LMW-07 16.6 18.2 20.6 14.9 19.0 19.5 20.8 20.1 20.5 21.0
LMW-09 0.8 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-10 20.5 7.1 20.7 14.6 16.9 18.9 21.1 20.7 18.8 20.1
LMW-12 17.2 7.1 20.7 10.1 13.7 10.5 18.2 13.4 17.2 9.6
LMW-19 NA 3.3 20.9 9.7 18.8 12.0 16.3 10.3 15.2 11.4
LMW-21 NA 20.4 21.0 20.1 20.5 20.1 19.7 20.6 20.8 20.5
LMW-23 NA 1.7 20.8 8.9 20.5 10.7 10.3 10.5 18.2 8.3
LMW-25 NA 20.2 20.7 11.8 1.4 3.7 5.4 4.1 5.6 3.0

SMW-07A NA 18.3 20.7 12.9 20.2 20.4 12.7 17.1 15.4 13.0
SMW-08A 19.7 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-08AR NA 10.6 20.8 13.2 20.6 12.5 18.9 14.3 19.6 13.0
SMW-10A 20.8 20.2 20.8 20.0 19.5 20.0 19.5 20.7 20.8 17.7
SMW-12 20.7 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-12R NA 9.1 20.8 8.8 12.8 10.5 17.2 20.3 14.4 9.7
P-87 15.0 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-88 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-89 14.6 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-90 8.8 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-91 11.3 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-92 5.0 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-93 11.3 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-94 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-92 19.3 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-89 17.9 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-91 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM

NM = Not Measured
NA = Not Available (well not installed yet)
NLM = No Longer Measured (due to Adjusted Standard)
A negative pressure indicates a vacuum.
Depth to water is measured from top of casing.

Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring

Monitoring 
Location

Below Ground Monitoring Locations

O2 Levels (%)

Table 2 (continued)
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5/21/2008 9/23/2008 3/20/2009 9/17/2009 3/24/2010 9/20/2010 3/21/2011 9/21/2011 3/22/2012 9/17/2012
LGW-01 Dry Dry Dry Dry Dry Dry Dry Dry Dry 41.87
LMW-02 40.02 45.35 47.24 49.09 49.58 Dry Dry Dry Dry 50.19
LMW-03 41.16 45.74 Dry Dry Dry Dry Dry Dry Dry 49.95
LMW-04 58.20 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-05 9.18 13.95 Dry Dry Dry Dry 13.85 13.76 13.68 13.89
LMW-06 36.89 36.63 36.35 37.50 37.39 38.05 37.74 37.48 37.89 38.74
LMW-07 39.31 39.05 38.85 39.94 39.77 39.77 40.25 39.78 40.21 41.05
LMW-09 19.47 NLM NLM NLM NLM NLM NLM NLM NLM NLM
LMW-10 16.53 18.45 Dry Dry Dry Dry Dry Dry Dry 20.48
LMW-12 11.45 10.79 10.72 10.94 11.16 11.74 11.79 11.49 11.88 12.49
LMW-19 NA 9.79 9.32 10.27 10.06 10.90 10.06 10.41 10.60 11.42
LMW-21 NA 10.53 10.30 10.81 10.75 11.52 11.15 11.21 11.39 12.16
LMW-23 NA 12.18 12.04 12.69 12.66 13.33 13.20 12.86 13.22 14.03
LMW-25 NA 18.47 13.11 13.88 13.73 14.47 14.26 14 14.31 15.13

SMW-07A NA 12.40 12.22 12.89 12.83 13.52 13.38 13.05 13.42 14.16
SMW-08A Dry NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-08AR NA 10.94 12.91 13.43 13.49 14.14 14.08 13.69 14.11 14.87
SMW-10A 12.08 11.45 11.36 11.78 11.89 12.53 12.5 12.17 12.56 13.23
SMW-12 8.77 NLM NLM NLM NLM NLM NLM NLM NLM NLM

SMW-12R NA 9.62 9.17 10.17 10.03 10.77 10.11 10.28 10.45 11.21
P-87 11.84 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-88 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-89 11.22 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-90 11.38 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-91 11.76 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-92 11.56 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-93 11.52 NLM NLM NLM NLM NLM NLM NLM NLM NLM
P-94 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-92 7.25 NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-89 Dry NLM NLM NLM NLM NLM NLM NLM NLM NLM
04-91 NM NLM NLM NLM NLM NLM NLM NLM NLM NLM

NM = Not Measured
NA = Not Available (well not installed yet)
NLM = No Longer Measured (due to Adjusted Standard)
A negative pressure indicates a vacuum.
Depth to water is measured from top of casing.

Depth to Water (ft)

Table 2 (continued)
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring

Below Ground Monitoring Locations

Monitoring 
Location
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CH4 Level (%) Location CH4 Level (%) Location CH4 Level (%) Location CH4 Level (%) Location

1 0.1 S Side, W 0 E Side 0 E Side 0.2 W Side
2 0.1 S Side, M 0 E Side 0 E Side 0.2 W Side
3 0.1 S Side, E 0 E Side 0 E Side 0.1 W Side

4 0.1 NR 0 S Side 0 E Side 0.1 W Side
5 0.1 NR 0 E Side 0 E Side 0.3 W Side
6 0.1 NR 0 E Side 0 E Side 0.2 W Side

Wind Direction
Wind Speed (mph)

NR = Not Recorded

Ambient Monitoring 
Location

5/21/2008 9/30/2008

NR
WNW
7-18

3/20/2009 9/17/2009

NNW

Collection Basin Locations

Miscellaneous Disposal Pit Locations

Ambient Surface Methane (CH4) Levels (% by volume in air). Measurements are collected at 1 inch 
above the ground. Locations vary depending upon wind direction and are 100 feet downwind from the 
waste boundary.

WNW
3

E
2.9

Table 3
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring
Ambient Monitoring Locations

Page 1 of 3



CH4 Level (%) Location CH4 Level (%) Location CH4 Level (%) Location CH4 Level (%) Location

1 0 N Side 0 W Side 0.1 W Side 0 E Side
2 0 N Side 0 W Side 0.1 W Side 0 E Side
3 0 N Side 0 W Side 0.1 W Side 0 E Side

4 0 N Side 0 W Side 0.1 W Side 0 E Side
5 0 N Side 0 W Side 0.1 W Side 0 E Side
6 0 N Side 0 W Side 0.1 W Side 0 E Side

Wind Direction
Wind Speed (mph)

NR = Not Recorded

3/24/2010

3.0
S

1.4

3/21/2011

E
2.7

Ambient Monitoring 
Location

Miscellaneous Disposal Pit Locations

Ambient Surface Methane (CH4) Levels (% by volume in air). Measurements 
are collected at 1 inch above the ground. Locations vary depending upon 
wind direction and are 100 feet downwind from the waste boundary.

E

9/21/2011

W
10

Collection Basin Locations

9/20/2010

Table 3 (continued)
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring
Ambient Monitoring Locations

Page 2 of 3



CH4 Level (%) Location CH4 Level (%) Location

Miscellaneous Disposal 
1 0.0 W Side 0.0 E Side
2 0.1 W Side 0.0 E Side
3 0.0 W Side 0.0 E Side

Collection Basin 
4 0.0 W Side 0.0 E Side
5 0.0 W Side 0.0 E Side
6 0.0 W Side 0.0 E Side

Wind Direction
Wind Speed (mph)

NR = Not Recorded

Ambient Surface Methane (CH4) Levels (% by volume in air). Measurements 
are collected at 1 inch above the ground. Locations vary depending upon 
wind direction and are 100 feet downwind from the waste boundary.

Ambient Monitoring 
Location

3/22/2012 9/19/2012

SE NW
5

Table 3 (continued)
Johns Manville - Waukegan Plant
On-Site Landfill Gas Monitoring
Ambient Monitoring Locations

0-5
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Appendix D 

Phase II Remedial Work Plan 
Regulatory Correspondence



 
 

 

  

 
 
 
February 8, 2008 Via Overnight Mail 

Mr. Brad Bradley 
Project Manager 
United States Environmental Protection Agency Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3507 

Subject: Letter of Transmittal; Final Phase II Remedial Work Plan (Revision 0); On-Site Landfill 
Closure; Johns Manville, Waukegan, Illinois 

Dear Mr. Bradley: 

In accordance with the First Amended Consent Decree, enclosed are three copies of the Final Phase II 
Remedial Work Plan (Revision 0) for closure of the On-Site Landfill at the Johns Manville facility 
located at 1871 North Pershing Road, Waukegan, Illinois. This work plan describes placement of the 
final cover, monitoring of landfill gas, leachate, and groundwater, and proposed modifications to the 
O&M plan. 

If you have any questions, please contact me at 847-649-2021 or Denny Clinton of JM at 303-808-
2127. 

Sincerely, 

 
William A. Bow, C.P.G. 
Principal/Vice President 

cc: Denny Clinton/JM 
Brent Tracy/JM 
Jan Carlson/U.S. EPA (electronic copy only) 
Sandra Bron/IEPA (2 copies) 
Peter Orlinsky/IEPA (electronic copy only) 
Elizabeth Wallace/IAG (electronic copy only) 







 
 

 

  

June 20, 2008 Via Overnight Mail 

Mr. Patrick Hamblin 
Remedial Project Manager 
United States Environmental Protection Agency Region 5 
SRF-6J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3507 

Subject: Letter of Transmittal; Final Phase II Remedial Work Plan (Revision 1); On-Site Landfill 
Closure; Johns Manville, Waukegan, Illinois 

Dear Mr. Hamblin: 

Enclosed are three sets of replacement pages for revisions made to the referenced Work Plan: (i) 
Binder Cover page and spine label, (ii) report cover page, table of contents and main Work Plan text, 
(iii) Tables B-1 and B-2 to insert before first page of Appendix B (added pages, not a replacement), 
(iv) Appendix D Construction Compliance Plan, and (v) Appendix F Sampling and Analysis Plan. 
Revision 1 of the referenced Work Plan reflects modifications requested by U.S. EPA in written 
correspondence to LFR dated April 14, 2008. 

The modifications requested by U.S. EPA were addressed as follows: 

EPA Item 1.  The document title was revised to “Final Phase II Remedial Work Plan – Non-Asbestos-
Containing On-Site Landfill” to provide clarification requested by U.S. EPA. Document titles and 
document references were also revised for Appendix D (Construction Compliance Plan) and Appendix 
F (Sampling and Analysis Plan).  

EPA Item 2.  The Work Plan was amended to clarify handling of work areas regarding potential 
CERCLA cap penetration east of Fill Area #2.  CERCLA cap penetration is discussed in the Work 
Plan (Section 3.1.1) and Appendix D (Section 7.2). 

EPA Item 3.  Barrier layer thickness verification is discussed in the Work Plan (Section 3.1.1) and 
Appendix D (Section 7.1 and 8.0). Calculated barrier thicknesses are provided in Appendix B (Tables 
B-1 and B-2).  

EPA Item 4. Cover layer soil type and compaction criteria are discussed in the Work Plan (Sections 
3.1.1, 3.1.2, and 3.1.3) and Appendix D (Section 8.0). 

EPA Item 5.  A revised construction activities schedule is provided in the Work Plan (Section 6.0). 



 

LOT-Final Work Plan-Revised Drawings-20Jun08.doc:T 2 

Please insert the pages as indicated, and discard the replaced pages. We are considering this to be 
“Revision 1” of the Work Plan originally transmitted to U.S. EPA on February 8, 2008 and March 7, 
2008 (Revised Drawings).  

If you have any questions, please contact me at 847-649-2021 or Denny Clinton of JM at 303-808-
2127. 

Sincerely, 

 
William A. Bow, C.P.G. 
Principal/Vice President 

cc: Denny Clinton/JM 
Brent Tracy/JM 
Jan Carlson/U.S. EPA (electronic copy only) 
Sandra Bron/IEPA (3 copies) 
Peter Orlinsky/IEPA (electronic copy only) 
Elizabeth Wallace/IAG (electronic copy only) 
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On-Site Landfill Capping 
Construction Completion 
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David M. Peterson, PE, PC 7000 Bridlewood Drive 
A Professional Engineering Corporation Concord Twp., OH  44077 
Specializing in Environmental Solutions Email:  dmpete@concentric.net 
 
 

NON-ASBESTOS CONTAINING ON-SITE LANDFILL 

CAPPING ACTIVITIES 

CONSTRUCTION COMPLETION REPORT 

 
JOHNS MANVILLE 

1871 N. PERSHING ROAD 
WAUKEGAN, ILLINOIS  60087 

 
 

November 2018 
 
 

Prepared for: 
Mr. Scott Myers 
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Executive Summary 
 
This Construction Completion Report (CCR) has been prepared to document capping activities 
associated with the non-asbestos containing On-Site Landfill (OSL).  The OSL encompasses two areas 
described in the First Amended Consent Decree (FACD) including the Miscellaneous Disposal Pit (Fill 
Area 1) and a portion of the Collection Basin (Fill Area 2).  The United States Environmental Protection 
Agency (USEPA) approved the Final Phase II Remedial Work Plan – On-Site Landfill Closure with 
modifications on April 14, 2008.  A revised final Work Plan addressed the requested modifications and 
was submitted to the USEPA on June 20, 2008.  This revised Work Plan provided for capping the OSL 
using existing soils at a minimum thickness of one foot to create a low permeability layer, covered with a 
one foot sand drainage layer, and capped with a three foot vegetated protective cover layer.   
 
Four independent contractors completed this work on behalf of Johns Manville including Lake County 
Grading (earthworks contractor), Levine-Fricke Recon (environmental consultant), Construction Quality 
Management (compaction testing and surveying) and David M. Peterson, PE, PC (Resident Site 
Engineer).  This work was completed between August 7, 2008 and November 5, 2008. 
 
This CCR documents that the thicknesses were achieved for each layer as measured on a maximum 70-
foot grid.  The same grid was used for each layer to ensure consistent results.  It also documents that 
compaction efforts were successful in achieving the necessary compaction standards for each layer as 
measured not less than one test per 20,000 square feet for every lift that was no more than 8-inches 
thick.  A vegetative cover has been established and the OSL cap is in a stable condition.   
 
The OSL cap is performing as designed, demonstrated by the fact that there has been no leachate 
collected from the OSL since 2011, the vegetative cover remains intact, no significant erosion has 
occurred, and landfill gas monitoring is no longer required.  Consequently, no further cap construction 
work is warranted at this time.  Periodic inspections (currently monthly) are completed, as required by 
the current Operation and Maintenance (O&M) Plan.  OSL O&M commenced on January 1, 2009 and is 
scheduled to continue for 30 years (until January 1, 2039).    
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1.0 Introduction 
 
This Construction Completion Report (CCR) has been developed to document the capping closure 
activities performed in relation to the non-asbestos containing On-Site Landfill (OSL), located at the 
Johns Manville (JM) property at 1871 North Pershing Road in Waukegan Illinois (Figure 1 – Site Location 
Map).  The General Site Map (Figure 2) depicts the location of the OSL within the limits of the former JM 
Disposal Area and other significant features.  The OSL area, subject to this CCR, include Fill Area #1 (FA1) 
and Fill Area #2 (FA2), shown on Figure 3. 
 
Under the terms of the First Amended Consent Decree (FACD) a work plan titled Final Phase II Remedial 
Work Plan – On-Site Landfill Closure dated February 8, 2008 was prepared by Levine-Fricke Recon (LFR) 
of Elgin, Illinois, submitted to the United States Environmental Protection Agency (EPA), and 
subsequently approved with modifications on April 14, 2008.  A Phase II Remedial Work Plan (Revision 1) 
dated June 20, 2008 (Work Plan) addressed all five modifications requested by the EPA as described in 
the transmittal letter accompanying the Work Plan.  In the vernacular of the FACD, the OSL consists of 
the Miscellaneous Disposal Pit (MDP) that is FA1 and a portion of the Collection Basin portion that is 
FA2.    
 
Bid specifications were prepared, following EPA approval, to solicit costs to cap the OSL in accordance 
with the approved Work Plan.  Bids were received, evaluated by Johns Manville, and environmental 
remediation work was performed by Lake County Grading of Libertyville, Illinois.  Site surveying and 
compaction testing work was completed by Construction Quality Management (CQM) of Green Bay, 
Wisconsin in consultation with LFR.  David M. Peterson, PE, PC (DMP) acted as the Resident Site 
Engineer (RSE) during the project.  All of these companies acted as independent contractors, reporting 
to Johns Manville.    
 
OSL capping activities commenced August 7, 2008 and were substantially completed on November 5, 
2008.  Remedial activities included: clearing and grubbing, soil and non-ACM cut/fill, construction of a 
drainage swale, and construction of a one foot thick barrier (low permeability) from materials already 
on-site.  The one foot thick clay barrier was then covered with a one foot thick sand drainage layer, 
including 4-inch PVC lateral drain pipes.  The sand drainage layer was covered with a three foot thick 
final protective layer of compacted clayey soil.  Upon completion of the cap, a vegetative cover was 
established.  The final grade was constructed in a manner that ensures minimum component layer 
thicknesses and creates slopes suitable for drainage and long-term maintenance requirements.  The 
barrier and final protective layers were compacted to minimize the infiltration of storm water beneath 
the cap.  Final as-built drawings are included in Appendix A (Drawings A-1 through A-9).     
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The following sections of the report describe prequalification of capping materials, barrier layer 
construction, sand drainage layer construction, final protective layer construction, vegetative cover, field 
activities, operation and maintenance activities, and a conclusion. 
   
2.0 Prequalification of Capping Materials 
 
2.1 Borrow Pit Sand 
 
The sand drainage layer was constructed using stockpiled sand obtained from the on-site JM Borrow Pit.  
Sand was removed using long-stick excavators, hauled with off-road trucks, and stockpiled west of the 
CERCLA landfill (Sand Stockpile 1).  Stockpiled sand was not mixed with other soils.  Mechanical dredging 
limits in the Borrow Pit were not expanded any nearer to boring B-3 than shown in Figure 09-02 of 
Appendix C.  No non-asbestos containing shingle tabs and other roofing debris near or within the JM 
Borrow Pit were moved during OSL capping activities.  Dredging was expanded to the south as shown in 
Figure 1 of Appendix B to generate supplemental sand used for capping the OSL.  Note that soil sample 
B-3 on Figure 1 (from 2005) was not at the same location as soil sample B-3 on Figure 09-02 (from 2003); 
these were two different sampling locations.     
 
The OSL one foot thick sand drainage layer spanned 9.6 acres in FA1 and 4.1 acres in FA2.  
Approximately 22,100 cubic yards (CY) of clean sand was placed in-situ to create the drainage layer.  The 
volume of sand used to construct the drainage layer was calculated by multiplying a thickness of 1 foot 
by the area of FA1 (9.6 acres) and area of FA2 (4.1 acres).  These areas exceeded the limits of waste: 1 ft 
x (9.6 + 4.1 acres) x 43,560 sq.ft./acre x CY/27cu.ft. = 22,100 CY.   
 
Prior to excavating the sand, it was sampled and analyzed to demonstrate compliance with the 
analytical requirements established for fill material within the approved Phase II Remedial Work Plan 
(Revision 1A) Wastewater Treatment Pond Closure submitted to the USEPA on January 13, 2005.  
Laboratory analytical testing results are included in Appendix B along with a map of sand stockpile 1 
location.  
 
Representative sand samples were collected from undisturbed Borrow Pit sand at various depth 
intervals.  Shallow samples were collected using a shovel while deeper samples were collected using a 
Geoprobe equipped with disposable liners.  Once collected, sand samples were transferred to sample 
containers using disposable gloves, the sample containers were put on loose ice in a cooler, and the 
samples were transported under chain of custody protocol to the laboratory for analysis.  Sample 
identifications were BP-NW-1, BP-2, BP-3, BP-4, BP-5, BP-6, BP-7, BP-3 (0.5’), BP-6 (0.5’), BP-8 (16”), BP-8 
(3’), BP-9 (15”), BP-9 (3’), BP-10 (14”), BP-10 (3’), BP-11 (16”), BP-11 (3’), BP-12 (13”), BP-12 (3’), BP-13 
(12”), BP-13 (3’), BP-14 (15”), BP-14 (3’), and DUP-1. 
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The 23 sand samples plus one duplicate sample (DUP-1) were analyzed for volatile organic compounds 
(VOCs), semi-volatile organic compounds (SVOCs), Resource Conservation and Recovery Act (RCRA) 
metals, antimony, pH, pesticides, polychlorinated biphenyls (PCBs), and asbestos.  At the required 
sampling frequency of one sample per 10,000 cubic yards (CY), this sampling event prequalified 230,000 
CY of sand which exceeded the volume used to construct the one foot thick drainage layer.  All sand 
laboratory analyses for VOCs, SVOCs, RCRA Metals, antimony, pH, pesticides, PCBs, and asbestos were 
below criteria.  Therefore, no summary tables were prepared.  Sand data validation summaries are 
included in Appendix J. 
 
Samples of sand were also collected for geotechnical analysis in 2003 by advancing soil borings in the 
perimeter of the Borrow Pit area.  Appendix C provides the boring logs, sieve analysis results, and a map 
of the boring locations.  A drill rig utilizing hollow stem augers was used to collect sand samples at four 
separate locations around the Borrow Pit down to the underlying clay up to approximately 27 feet 
below grade.  The sand was evaluated by a geologist using the Unified Soil Classification System (USCS) 
and was determined to be generally fine to medium grained and moderately dense.  The sieve analyses 
were consistent with these observations. 
 
2.2 Lake County Clayey Soils 
 
2.2.1 Barrier Layer 
 
The barrier layer was constructed using Lake County clayey soils.  This clay was placed in the 1990s while 
the Johns Manville Waukegan Plant was operational.  This existing clay was approved for use as barrier 
material by USEPA approval of the Work Plan.  There is no record of the clay source(s).  Environmental 
testing was also performed of existing barrier clay and the results are included in Appendix D.  
Geotechnical testing of the existing barrier clay was presented in the Site Investigation Report dated 
September 26, 2005 (Report #27 of Table 1); these are provided in Appendix E.       
 
2.2.2 Final Protective Cover 
 
The final protective layer was constructed using Lake County clayey soils.  The three foot thick final 
protective layer spanned 10.7 acres in Fill Area 1 and 4.5 acres in Fill Area 2.  Approximately 73,600 cubic 
yards (CY) of clayey soils were placed in-situ.  The volume of clay used to construct the protective cover 
was calculated by multiplying a thickness of 3 feet of compacted clay by the area of FA1 (10.7 acres) and 
area of FA2 (4.5 acres).  Clay extended beyond the sand so the areas of clay cover are larger than those 
of sand:  3 ft x (10.7 + 4.5 acres) x 43,560 sq.ft./acre x CY/27cu.ft. = 73,600 CY.   
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The Lake County clayey soils were obtained from a nearby existing stockpile, located north and east of 
the OSL on the JM property (clay stockpile 12).  Clay stockpile 12 was created on top of orange snow 
fence, that served to mark the bottom of the pile, so there was no over-excavation into the CERCLA 
cover. 
 
This clayey soil was originally imported in 2007 to the JM property from a virgin overburden stockpile / 
borrow area at the Veolia Landfill located in Zion, Illinois.  An excavator was used to dig six test holes 
that were spaced apart at the landfill.  Clay samples were collected at 6 foot and 12 foot depths from 
each hole using disposable gloves to fill sample containers which were then put on loose ice in a cooler 
and transported under chain of custody protocol to the laboratory for analysis.  Sample identifications 
were OZL-14 (6’), OZL-14 (12’), OZL-14 (12’) DUP, OZL-15 (6’), OZL-15 (12’), OZL-16 (6’), OZL-16 (12’), 
OZL-17 (6’), OZL-17 (6’) DUP, OZL-17 (12’), OZL-18 (6’), OZL-18 (12’), OZL-19 (6’), OZL-19 (12’).   
 
This clayey soil was sampled and analyzed to demonstrate compliance with the analytical requirements 
established for fill material within the approved Phase II Remedial Work Plan (Revision 1A) Wastewater 
Treatment Pond Closure, submitted to the USEPA on January 13, 2005.  The 12 clay samples plus two 
duplicate samples (suffix DUP) were analyzed for VOCs, SVOCs, RCRA Metals, antimony, pH, pesticides, 
PCBs, and asbestos.  At the required sampling frequency of one sample per 10,000 CY, this sampling 
event prequalified 120,000 CY of clay which exceeded the volume used to construct the three foot thick 
protective cover.  Laboratory analytical testing results are included in Appendix D along with a surveyed 
drawing of clay stockpile #12.   
 
All clay laboratory analyses for VOCs, SVOCs, RCRA Metals, antimony, pH, pesticides, PCBs, and asbestos 
were below criteria with the exception of one arsenic result.  The arsenic result was 13.6 mg/kg which 
was above the metropolitan background level of 13 mg/kg.  Consequently, a 95% upper confidence limit 
(UCL) calculation was performed including all other arsenic results.  The mean and standard deviation 
for the 12 samples were 8.57 mg/kg and 2.10 mg/kg, respectively.  For this calculation duplicate samples 
were averaged with the original samples to calculate the data point that was used.  The 95% UCL 
calculation was 9.76 mg/kg which was less than 13 mg/kg, therefore, the clay was accepted for use.  Clay 
data validation summaries are presented in Appendix K.   
 
Samples of the clayey soils were also collected for geotechnical analysis.  On May 14, 2008 six samples 
were collected from clay stockpile 12, and two samples were collected from clay stockpiled in FA2.  An 
excavator was used to dig test pits at six random locations around the perimeter of clay stockpile 12.  
Similarly, the excavator was used to excavate two test pits into the FA2 clay.  Test pits were excavated 
approximately four feet into the clay.  A shovel was then used to scrape clay from the internal side walls 
of the excavations and fill 5-gallon buckets.  One 5-gallon bucket of clay was collected from each test pit 
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for each sample.  The buckets were then transported to the geotechnical testing laboratory for analysis.  
The locations of the test pits were not surveyed. 

 
All eight samples were analyzed for modified Proctor density, grain size, hydrometer, moisture content, 
Atterberg limits, and soil classification.  Five source samples were also analyzed for coefficient 
permeability and permeability compaction.  Geotechnical results are included in Appendix E.  Samples 
JM-TP-1 through JM-TP-6 were collected from Clay Stockpile 12.  Samples JM-TP-7 and JM-TP-8 were 
collected from Fill Area 2 clay.  Stockpile 12 was used for both the barrier and the protective cover.  
Sample JM-TP-2 provided the maximum density via modified proctor testing for Clay Stockpile 12.  
Sample JM-TP-2 also had a higher maximum density than the average of JM-TP-7 and JM-TP-8.  
Consequently, due to its use in both the barrier and compacted clay cover, sample JM-TP-2 was used for 
all compaction testing. 
 
3.0 Barrier Layer Construction 
 
The primary site preparation tasks included clearing and grubbing, drainage swale construction, and 
barrier clay cut/fill operations to achieve final barrier layer elevations.  
 

3.1 Clearing and Grubbing 

The construction of the final cover system began with initial clearing and grubbing of FA1 and FA2 using 
a skid steer equipped with a mowing blade and bailers.  This resulted in vegetation that was 
approximately two inches high and left the barrier clay intact.  Roots were not pulled from the soil.  
Therefore, the barrier clay thickness was not tested following clearing and grubbing.  
   

3.2 Drainage Swale Construction 

There was no excavation of, or impacts to, the existing CERCLA cover within the perimeter of Fill Area 1 
and Fill Area 2 during OSL capping activities.  The CERCLA cover remained intact.  Construction of the 
drainage swale to the east of FA2 required penetration of the CERCLA cover to achieve the necessary 
design elevations and allow for proper drainage.  During construction of the drainage swale the 
following means and methods were used: 
 

• Survey stakes were established identifying where excavation was required to construct the 
drainage swale and the thickness of the excavation.   
  

• Overburden soil consisting of sand and clay (not underlying waste material) was removed and 
transported to the MDP east access road in FA1 for filling (prior to being capped with compacted 
barrier clay). 
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• A water truck equipped with a pump, hose, and nozzle was used to wet the excavation.  An 

asbestos trained laborer and supervisor were equipped in Level C personal protective 
equipment including using half-face respirators equipped with HEPA cartridges. 

 
• Roll-off boxes were imported, strategically staged, and lined with plastic sheeting. 

 
• An excavator removed waste materials to achieve the target elevations.  Excavated waste 

materials were loaded directly into roll-off boxes and the excavator tracks did not contact the 
waste material.  The excavator operator was equipped in Level C personal protective equipment 
including using half-face respirator equipped with HEPA cartridges. 

 
• After roll-off boxes were filled, the excess plastic sheeting was wrapped over the roll-off box 

contents and secured with adhesive and/or duct tape effectively “burrito wrapping” the box 
contents.  Roll-off boxes were then placarded (asbestos) for transportation. 

   
• Trucks picking up the roll-off boxes covered them with a tarp and the drivers were issued 

manifests.  Truck drivers transported the roll-off boxes to Veolia Environmental Services, Zion 
Landfill (now called Advanced Disposal Zion Landfill) for disposal. 

 
• Excavation, transportation, and disposal activities lasted five days from August 14 to August 20, 

2008 (no work occurred on August 16 and 17).  A total of 43 roll-off boxes were transported to 
the Veolia Zion Landfill and resulted in the disposal of 546.47 tons.  Manifests are included in 
Appendix L.   

 
• Clay from stockpile 12 was imported and used to fill the excavation.  Clay was placed in 

maximum 8-inch lifts and compacted to a minimum of 90% modified proctor density until a 
thickness of 26 inches of clay was achieved.  Machines only drove over clay, no machines drove 
over waste material.  The clay was compacted in the drainage swale using the same means and 
methods used to compact clay within Fill Area 1 and Fill Area 2.  The final clay surface served as 
the bottom of the drainage swale. 

 
• The drainage swale clay was seeded and erosion control matting was installed over the seed to 

establish a stabilized vegetative cover.  
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3.3 Fill Area 1 

The barrier layer grades for FA1 were developed in a manner that minimized cutting and filling of 
interim soil cover materials, while providing adequate grades for water drainage and cover 
maintenance.  No waste material was used within the barrier layer.   
 
The Work Plan discussed cutting and filling activities to achieve the design elevations.  In doing such 
work it was necessary to relocate non-ACM waste materials.  It was understood that this would occur as 
non-ACM waste materials were encountered in soil borings prior to commencing work described in the 
Work Plan.  Relocated non-ACM waste material from FA1 was placed within the former Miscellaneous 
Disposal Pit (MDP) access road on the east side of FA1.  This was accomplished using an excavator, off-
road trucks, and a bulldozer.  The volume of material placed to fill the Miscellaneous Disposal Pit former 
access road below the barrier layer surface is estimated to be 5,000 cubic yards.  The volume of non-
ACM waste materials represented a fraction of this amount; estimated to be 10%, or 500 cubic yards. 
 
Relocated non-ACM waste material was covered with compacted Barrier Layer clay from FA1, 
compacted Barrier Layer clay from FA2, and compacted clay from Stockpile 12.  Clay was relocated using 
an excavator and off-road trucks, placed with a bulldozer, and compacted with a vibratory sheepsfoot 
compactor.   
 
Excavation and regrading of portions of the southern and eastern boundary slopes of FA1 was 
completed in a manner that decreased the existing interim soil cover slopes.  Excavation and regrading 
in these areas was necessary to maintain the existing bench between the toe of FA1 final cover and the 
crest of the CERCLA cover slope to the south and east.  Barrier layer elevations on the bench between 
the toe of FA1 slope and the crest of the CERCLA cover slope were graded in a manner that allows runoff 
and drainage from the final cover sand drainage layer to flow toward the outside slopes of the existing 
CERCLA landfill.  Grading of the CERCLA cap was accomplished by placing additional soil over the existing 
cover; there was no excavation of the existing CERCLA cover. 
 

3.4 Fill Area 2 

Cutting and regrading of the interim soil cover in FA2 was completed in a manner that achieved the 
desired barrier layer grades.  As described in the Work Plan, the thickness of the interim soil cover for 
FA2 ranges from approximately 1 to 15.6 feet following completed cut-fill operations.  Excess excavated 
soils from FA2 not needed as part of the final protective layer were placed in the MDP Access Road area 
and compacted. 
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3.5 Barrier Layer Testing 

Compaction testing and surveying were completed to document that construction of the OSL met the 
project requirements.   
 
3.5.1 Compaction 
 
Appendix F contains results of barrier layer moisture and density testing and Drawing A-3 illustrates the 
locations of the barrier density tests.  Drawing A-9 illustrates where the Barrier Layer was constructed.  
Clay was compacted in a maximum of 8-inch lifts to 90% of modified Proctor at a moisture content 
slightly above optimum as established by ASTM D1557.  Compaction testing was performed using a 
Troxler 3440 density meter where barrier layer clay was relocated to confirm it met the minimum 
requirements.  Compaction testing was performed at a minimum frequency of one test per 20,000 
square feet.  Only final conforming compaction tests were recorded.  If there were any non-conforming 
test results, then that data was not recorded since it did not represent a final condition, and there was 
no requirement to document it.  Appendix M contains the standard operating procedure (SOP) and 
calibration logs for the density meter.     
 
3.5.2 Surveying 
 
Initial barrier layer design locations and elevations were based upon a 2003 survey, developed by LFR, 
and presented in the Work Plan.  CQM surveyed the OSL on April 1, 2008 to document pre-construction 
conditions to determine if any elevations had changed since 2003.  This more recent survey data was 
used by CQM to establish surveying locations for construction.  Additional surveying locations were 
identified by CQM to improve accuracy and achieve the project requirement of one survey point no 
more than every 5,000 square feet while also including features such as breaks, crests, and toes of 
slopes.  CQM applied a different survey point numbering system than LFR due to the increased number 
of survey locations.  The pre-construction survey and design barrier layout are presented in Appendix N.  
These same points were consistently measured during the construction of the OSL cap for the barrier 
elevation, sand elevation, and clay surface elevation of the protective cover.  The following table 
provides a cross reference of the LFR points that coincided with CQM points. 
 

LFR Point 
(C-Boring) 

CQM Point 
LFR Point 
(C-Boring) 

CQM Point 
LFR Point 
(C-Boring) 

CQM Point 

1102 (C-02) 1050 1122 (C-22) 1061 1135 (C-35) 1074 
1104 (C-04) 1051 1123 (C-23) 1062 1136 (C-36) 1075 
1105 (C-05) 1052 1124 (C-24) 1063 1137 (C-37) 1076 
1107 (C-07) 1053 1125 (C-25) 1064 1138 (C-38) 1077 
1110 (C-10) 1054 1126 (C-26) 1065 1141 (C-41) 1078 
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LFR Point 
(C-Boring) 

CQM Point 
LFR Point 
(C-Boring) 

CQM Point 
LFR Point 
(C-Boring) 

CQM Point 

1112 (C-12) 1055 1128 (C-28) 1067 1144 (C-44) 1080 
1114 (C-14) 1056 1129 (C-29) 1068 1145 (C-45) 1081 
1115 (C-15) 1057 1130 (C-30) 1069 1146 (C-46) 1082 
1116 (C-16) 1058 1131 (C-31) 1070 1149 (C-49) 1083 
1117 (C-17) 1059 1132 (C-32) 1071 1150 (C-50) 1084 
1119 (C-19) 1060 1133 (C-33) 1072 1151 (C-51) 1085 
1121 (C-21) 1109 1134 (C-34) 1073 1158 (C-58) 1086 

 
In addition, CQM discovered that some elevations had changed, and therefore, some of the design 
barrier elevations were modified.  Those points included: 

• LFR Boring C-16 (CQM Pt 1058):  RWP Table B-1 barrier design elevation of 628.4 ft ASL changed 
to 628.88 ft ASL. 

• LFR Boring C-28 (CQM Pt 1067):  RWP Table B-1 barrier design elevation of 623.6 ft ASL changed 
to 624.49 ft ASL. 

• LFR Boring C-31 (CQM Pt 1070):  RWP Table B-1 barrier design elevation of 628.9 ft ASL changed 
to 628.83 ft ASL.  

• LFR Boring C-43 (CQM Pt 1079):  RWP Table B-1 barrier design elevation of 616.4 ft ASL changed 
to 616.70 ft ASL. 

• LFR Boring C-47 (Near CQM Pt 1033):  RWP Table B-1 barrier design elevation of 617.5 ft ASL 
changed to 617.59 ft ASL. 

• LFR Boring C-52 (Beyond the Limit of Waste; no cap required):  RWP Table B-1 barrier design 
elevation of 628.8 ft ASL changed to 628.44 ft ASL (settled by 0.36 feet). 

 
Comprehensive tables of the survey point coordinates, LFR design elevations, CQM design elevations, 
and CQM record elevations for the barrier are included in Appendix N.  Appendix N also includes a 
drawing that illustrates the locations of all LFR and CQM points along with their coordinates.  These 
coordinates, and the drawing scale, can be used to measure distances and directions between LFR 
points and CQM points. 
 
Completed barrier surfaces were surveyed on a maximum 70-foot grid pattern with a GPS unit to 
confirm that the barrier layer was constructed at or above design elevations to conform to the minimum 
barrier thickness within the limits of waste identified in the Work Plan.  Drawing A-4 depicts both the 
design of the cap and the barrier layer elevations. 
    
CQM compared the LFR design barrier elevation to the actual recorded barrier elevation constructed in 
the field on Drawing A-4.  Barrier design elevations were targeted and ultimately varied a little from the 
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design while allowing for at least a one foot thickness.  These changes were minor modifications that 
still provided a drainage slope.  However, the barrier thickness was not measured after the barrier clay 
was relocated.  Consequently, a Geoprobe was utilized to complete 40 soil borings and confirm that the 
barrier clay was at least 12 inches thick where it had been relocated.  Drawing A-9 contains a figure of 
the barrier clay thickness measurements and a table of the results.  In addition, a hand auger boring was 
completed at LFR Point C-28 to confirm that the barrier thickness was at least 12 inches thick (15 inches 
was measured).     
 
After the barrier layer was constructed, then the design sand elevation was calculated to be one foot 
above the recorded barrier elevation and is on Drawing A-5.  The sand layer was constructed, surveyed, 
and the recorded sand elevation is on Drawing A-5.  After the sand layer was constructed, then the 
design protective cover elevation was calculated to be three feet above the recorded sand elevation and 
is on Drawing A-6.  The protective layer was constructed, surveyed, and the recorded protective cover 
clay surface elevation is on Drawing A-6.  This process ensured that sand and protective clay thicknesses 
were achieved based upon as-built measurements.   
 
4.0 Sand Drainage Layer Construction 
 
A minimum 1-foot thick sand drainage layer was constructed over the barrier layer.  The drainage layer 
extends over all of FA1 and FA2.  An excavator and off-road trucks were used to load and haul sand over 
designated roads from a sand stockpile 1, west of the CERCLA landfill, to the OSL.  Machines and trucks 
only drove on either sand or barrier layer clay; sand and clay were not mixed.  Once sand was placed, it 
was graded using bulldozers equipped with GPS units.   
 
Wooden stakes marked with surveyor tape at the 12 inch thickness were installed 50 to 70 feet apart.  
The placement of sand was observed visually during each day of work and measured randomly during 
construction.  The thickness of the sand drainage layer was surveyed on a maximum 70-foot grid pattern 
with a GPS unit to confirm that the sand drainage layer met the targeted one foot nominal thickness.  A 
grid pattern identical to the barrier layer was used to document the sand layer.  Drawing A-5 depicts 
both the design of the sand layer and the drainage layer elevations. 
 
A perimeter drain was constructed to provide an outlet for water collecting within the sand drainage 
layer.  A perforated lateral drain pipe wrapped with geotextile was embedded in the perimeter of the 
sand drainage layer parallel to the lateral limits of the final cover in FA1 and FA2 using the specified solid 
drain pipe outlet locations.  Outlets for the drain pipe in FA1 discharge to the perimeter of the final 
cover in FA1. Outlets for the drain pipe in FA2 discharge to the drainage swales along the east and west 
boundaries of the final cover in FA2. 
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5.0 Final Protective Layer Construction 
 
The final protective layer consists of Lake County clayey soils compacted to a minimum thickness of 
three feet in areas overlying the sand drainage layer.  The final protective layer was hauled from clay 
stockpile 12 using scrapers, placed using track machines, and compacted using a sheepsfoot compactor 
to 90% modified proctor (ASTM D1557).  Machines and trucks only drove on the clay protective layer; 
sand and clay were not mixed.  Once clay was placed, it was graded using bulldozers equipped with GPS 
units and driven over by loaded and unloaded scrapers before it was compacted using a sheepsfoot 
compactor.   
 
Compaction testing was performed no more than every 20,000 square feet of each lift using a Troxler 
3440 density meter.  Only final conforming compaction tests were recorded; if there were any non-
conforming test results then the data was not recorded as it did not represent a final condition and 
there was no requirement to document it.         
 
Wooden stakes marked with surveyor tape at the 8 inch thickness were installed 50 to 70 feet apart.  
The clay was placed in a maximum of 8 inch lifts to achieve the target elevations.  The placement of clay 
was observed visually during each day of work and the thickness was measured randomly during 
construction.  The thickness of the protective clay layer was surveyed on a maximum 70-foot grid 
pattern with a GPS unit to confirm that the protective clay layer met the targeted three foot nominal 
thickness.   
 
The surface of the final protective layer (approximately 6 inches) was not compacted with a sheepsfoot 
compactor.  This layer was compacted via track machines and scrapers, in a manner that facilitated 
addition of soil amendments and establishment of vegetation.  Final cover grades were achieved using 
bulldozers equipped with GPS units.  The upper 6-inch layer of clay (thinner than lower maximum 8-inch 
lifts) achieved the project compaction requirements in the absence of the sheepsfoot compactor. 
 
Appendix G contains results of final protective layer and east swale moisture and density testing and 
Drawing A-7 illustrates the locations of the barrier density tests.  The final protective layer surface was 
surveyed on a maximum 70-foot grid pattern, by using a GPS unit to confirm that the final protective 
layer was a minimum of three feet thick.  The thickness of each compacted lift was not surveyed, 
however, the number of lifts that were installed is accurately represented in the drawings and 
compaction testing tables.  Surveying was performed with the identical grid pattern used to document 
the sand drainage layer.  Drawing A-6 depicts both the design and recorded final protective layer 
elevations. 
 



Non-Asbestos Containing On-Site Landfill Capping Activities – Construction Completion Report Page 13 
Johns Manville, Waukegan, Illinois November 2018 
 

 

The final protective layer was sloped to drain surface water runoff to perimeter areas of FA1 and FA2.  
Surface water runoff from FA1 “sheet flows” to perimeter areas of the CERCLA cap.  Surface water 
runoff from FA2 “sheet flows” to perimeter drainage swales, located along the south, west, and east 
boundaries of FA2.   
   
Storm water runoff design was included in the Work Plan and construction of the OSL cap was 
consistent with the design.  Surface pipes serve to route storm water beneath access roads to facilitate 
drainage.  Storm water runoff to the north of FA1 largely flows to the Collection Basin infiltration gallery 
that was installed in 2014 to minimize ponding water thereby maintaining the integrity of the clay cap.  
Runoff from FA2 also infiltrates into the ground within the Collection Basin.   A small amount of runoff 
from FA1 drains towards the Settling Basin.  Storm water runoff to the south of FA1 flows as it did prior 
to construction of the OSL cap.  The infiltration gallery near the south-east access road entrance (near 
Greenwood Avenue) was constructed in an effort to contain storm water runoff from construction 
activities in 2016.  The infiltration gallery was not constructed as part of OSL capping activities although 
it does capture runoff from the OSL.    
 
Appendix O provides an overall survey of the area and shows storm water drainage flow paths.  
Drawings A-5, A-6, and A-8 in Appendix A show details, piping, and more detailed drainage path 
information including swales and drainage piping beneath access roads nearer the OSL.  The overall 
drawing, A-5, A-6, and A-8 are consistent with one another.  Manholes and conveyance piping along the 
western side of the Collection Basin and OSL Fill Area #2 formerly routed surface water from the Settling 
Basin to the Industrial Canal.  These manholes and conveyance piping are no longer functional now that 
the Settling Basin, Collection Basin, and Industrial Canal have been filled. 
 
6.0 Vegetative Cover 
 
The surface of the final protective layer was placed in a manner that facilitated growth of the vegetative 
cover.  Following placement of the surficial protective layer, a skid steer, equipped with a spiked roller 
(pulverizer), was used to pulverize the clay.  The surface was then amended with starter fertilizer, as 
required, to allow and promote the establishment of a good vegetative cover.  The vegetative cover was 
constructed in a manner that was consistent with the cover of the CERCLA landfill, as approved in the 
Work Plan.  Construction of the final cover required seeding with a mixture of Kentucky 31 (minimum 50 
lbs/acre), Perennial Rye Grass (minimum 30 lbs/acre), Creeping Red Fescue (minimum 20 lbs/acre), and 
Cover Crop.  Cover Crop is a seed mixture that consists of Winter Wheat, sewn with a minimum 
application rate of 56 lbs/acre.  Additional fertilizer was added following the seeding to promote growth.  
Vegetation emerged through the erosion control blanket within one to two weeks following seeding. 
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7.0 Field Activities 
   
A pre-construction meeting was held at the JM site on August 7 with Lake County Grading (LCG), 
Construction Quality Management (CQM), David M. Peterson, PE, PC (DMP), and Johns Manville (JM) 
personnel to kick-off the project.  Work commenced following the meeting and continued until 
November 5.  Equipment and materials used to complete the work are described in this section.  In 
addition, this section contains a summary of the work performed on a weekly basis.  A safety tailgate 
meeting was held prior to commencing work each day.  Field reports are included in Appendix H and 
photographs are included in Appendix I.  Field reports identifying “existing clay placement” identify 
areas where clay has been previously placed (i.e. not today).  Field reports identifying “clay placed 
today” identify areas where clay was placed today.  The nomenclature was used in an effort to 
distinguish today’s work from previous work during remedial construction.   
 

7.1 Equipment 

• 7 Caterpiller 627 scrapers 
• 4 Caterpillar off-road trucks 
• 2 water trucks 
• 1 tractor with disk attachment 
• 1 Caterpillar D8R bulldozer 
• 1 Caterpillar 850C sheepsfoot compactor 
• 1 Bomag smooth drum roller 
• 1 John Deere 850 bulldozer with Topcon 3D GPS equipment for grading to target elevations 
• 1 John Deere 750J bulldozer with Topcon 3D GPS equipment for grading to target elevations 
• 1 John Deere 350 excavator 
• 1 John Deere 325 excavator 
• 1 Caterpillar 312B excavator 
• 1 skid steer equipped with a spiked roller used to pulverize the clay surface 
• Troxler Model 3440 nuclear density gauge for in-place nuclear moisture/density testing 
• GPS based survey equipment 

 

7.2 Materials 

• Sand from the on-site Borrow Pit (stockpiled west of the CERLCA landfill in Sand Stockpile 1). 
• Clayey soils from the Zion landfill (Clay Stockpile 12). 
• Geosynthetic clay liner:  CETCO Claymax 200R 
• Drainage pipe:  Contech A-2000 4-inch corrugated, perforated plastic piping wrapped in filter 

fabric and connected to 4-inch Sch. 40 PVC pipe at outlets. 



Non-Asbestos Containing On-Site Landfill Capping Activities – Construction Completion Report Page 15 
Johns Manville, Waukegan, Illinois November 2018 
 

 

• Seeding:  Growmark, Inc (1701 Towanda Ave, Bloomington, IL  61702) – 182 x 50 pound bags of 
project seeding containing 35.28% rye grain (high-rye 500 brand, origin:  South Dakota, 
germination: 85%), 31.36% tall fescue (Kentucky 31, origin: Oregon, germination: 85%), 18.62% 
perennial ryegrass (origin: Canada, germination: 90%), 12.63% creeping red fescue (origin: 
Canada, germination: 85%), 0.42% crop, 0.14% weeds, 1.55% inert. 

• Seeding:  180 x 50 pound bags of winter wheat. 
• Starter fertilizer:  Howard Johnson’s Enterprises, Inc (700 W. Virginia, Milwaukee, WI 53204) – 

145 x 50 pound bags of 10-21-10 fertilizer (10% ammonia-nitrogen, 21% available phosphate, 
10% soluble potash and 11.4% combined sulfur), derived from ammonium phosphate, 
ammonium sulfate, potassium chloride (not more than 6% chlorine). 

• Secondary fertilizer:  Howard Johnson’s Enterprises, Inc – 210 x 50 pound bags of 18-18-18 
fertilizer with 60% Meth-Ex 38 slow release nitrogen (54.5 pounds each of nitrogen, 
phosphorous and potassium per acre). 

• Erosion control matting:  North American Green S75, 16 ft wide by 108 ft long (192 square 
yards) per roll. 

• Woven geotextile:  Mirafi 600X (base for access roads). 
• Gravel aggregate:  Illinois DOT CA-6 (access road gravel). 

 

7.3 Weekly Work 

Week 1:  August 4 – August 8 
• Preconstruction Meeting – August 7. 
• Mobilization. 
• Clearing and grubbing vegetation in FA1 and FA2. 

 
Week 2:  August 11 – August 15 

• Mobilization. 
• Clearing and grubbing vegetation in FA1 and FA2. 
• Constructed drainage swale east and north of FA2. 

 
Week 3:  August 18 – August 22 

• Removed excess clayey soil from FA2 and relocated it to FA1. 
• Relocated non-ACM waste from the southern and eastern waste boundary of FA1 to within the 

interior of FA1 to fill the access road at the northeast corner. 
• Cut and filled clayey soil in FA1 to achieve target elevations. 
• Added water to clayey soil in FA1 prior to compaction. 
• Graded and compacted clayey soil in FA1 and FA2 with sheepsfoot compactor. 
• Further compacted clayey soil in FA1 and FA2 with smooth drum roller compactor. 
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• Surveyed and performed compaction testing for barrier layer in FA1. 
• Completed western half and northeastern corner of clayey soil in FA1. 
• Staked FA1 on a 50 foot grid to a thickness of 1.2 feet for sand placement control. 
• Placed sand drainage layer in FA1. 
• Staked drainage swale east and north of FA2. 
• Constructed drainage swale east and north of FA2. 
• Water trucks were used to water the roads for dust suppression. 

 
Week 4:  August 25 – August 29 

• Project progress meeting. 
• Cut and filled clayey soil in FA1 and FA2 to achieve target elevations. 
• Graded and compacted clayey soil in FA1 and FA2 with sheepsfoot compactor. 
• Further compacted clayey soil in FA1 and FA2 with smooth drum roller compactor. 
• Installed geosynthetic clay liner (GCL) with a 4-inch drainage pipe on top in swale west of FA2. 
• Surveyed and performed compaction testing for barrier layer in FA1 and FA2.  
• Placed sand drainage layer in FA1 and FA2. 
• Installed sand drainage pipes in eastern portion of FA2. 
• Constructed drainage swale east and north of FA2. 
• Placed compacted clay in drainage swale east of FA2. 
• Confirmed a minimum of 26 inches of clay beneath east swale by utilizing test pits in areas 

where compacted clay was not placed. 
• Surveyed sand drainage layer in FA1. 
• Installed and compacted protective layer of clayey soils in FA1. 
• Performed compaction testing for protective layer in FA1. 
• Installed perimeter drain pipe in FA1 and covered it with sand. 
• Water trucks were used to water the roads for dust suppression. 
• Increased monitoring well heights in FA1 and FA2 and protected them with Sono tubes. 

 
Week 5:  September 2 – September 5 

• Project progress meeting. 
• Placed sand drainage layer in FA2. 
• Surveyed sand drainage layer in FA2. 
• Installed and compacted protective layer of clayey soils in FA1. 
• Performed compaction testing for protective layer in FA1. 
• Performed road maintenance on haul roads for drainage purposes. 
• Water trucks were used to water the roads for dust suppression. 
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Week 6:  September 8 – September 12 
• Project progress meeting. 
• Placed sand drainage layer in FA2. 
• Installed and compacted protective layer of clayey soils in FA1 and FA2. 
• Compaction tested the protective layer in FA1 and FA2. 
• Surveyed sand drainage layer pipe outlets in FA1 and FA2. 
• Water trucks were used to water the roads for dust suppression. 

 
Week 7:  September 15 – September 19 

• Weekly project meeting. 
• Installed and compacted protective layer of clayey soils in FA1.  
• Compaction tested the protective layer in FA1. 
• Placed and graded surficial clayey soil protective layer for seeding in FA1. 
• Water trucks were used to water the roads for dust suppression. 

 
Week 8:  September 22 – September 26 

• Installed and compacted protective layer of clayey soils in FA1 and FA2.  
• Compaction tested the protective layer in FA1 and FA2. 
• Placed and graded surficial clayey soil protective layer for seeding in FA1 and FA2. 
• Surveyed FA1 protective layer. 
• Pulverized the protective layer clayey soil surface of FA1 in preparation for seeding. 
• Fertilized and seeded FA1. 
• Installed erosion control matting in FA1 and secured it by stapling it to the ground. 
• Water trucks were used to water the roads for dust suppression. 
 

Week 9:  September 29 – October 3 
• Project progress meeting. 
• Surveyed FA1 protective layer. 
• Graded FA2 to final elevations. 
• Pulverized the protective layer clayey soil surface of FA2 in preparation for seeding. 
• Fertilized and seeded FA1 and FA2. 
• Installed erosion control matting in FA1 and FA2 and secured it by stapling it to the ground. 
• Surveyed FA2 protective layer. 
• Installed concrete anchor pads around monitoring wells. 

 
Week 10:  October 6 – October 10 

• Surveyed FA2 protective layer. 
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• Fertilized and seeded FA2. 
• Installed erosion control matting in FA2 and secured it by stapling it to the ground. 
• Improved access road south of FA2. 

 
Week 11:  October 13 – October 17 

• Vegetation starting to grow in FA1. 
• Site restoration. 
• Demobilization of most equipment. 

 
Week 12:  October 20 – October 24 

• Vegetation starting to grow in FA2. 
• Vegetation continues to grow in FA1. 

 
Week 13:  October 27 – October 31 

• Vegetation continues to grow in FA1 and FA2. 
 
Week 14:  November 3 – November 7 

• Installed woven geotextile and 8-inch thick compacted CA-6 gravel for access roads on top of 
FA1 to access monitoring wells. 

• Installed storm water drainage pipes beneath haul road between FA1 and FA2 and beneath 
access drive (ramp) up to FA1. 

• Graded and contoured the ditch on the south side of FA2. 
• Pulverized clay, seeded and fertilized the ditch on the south side of FA2. 
• Installed erosion control matting in the ditch and secured it by stapling it to the ground. 

 
8.0 Operation and Maintenance Activities 
 
Operation and maintenance (O&M) activities for the OSL necessary to maintain the effectiveness of the 
constructed cap are described in this Section.  O&M operations for the OSL are consistent with those of 
the JM Disposal Area as described in the current O&M Manual, Revision 1, dated October 11, 2002 
(O&M Manual).  JM Disposal Area O&M activities pertaining specifically to the OSL cap include site 
security, access roads, and the OSL final cover.  Post closure maintenance requirements for the OSL are 
also described in 35 Illinois Administrative Code (IAC) 811.111.   
 
8.1 Site Security 
 
The JM property is secured by means of a six foot high perimeter fence and swinging gates, equipped 
with key entry padlocks.  As described in the O&M Manual, site fencing, gates, locks and warning sites 
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are inspected during weekly and monthly site walks, to identify any areas of breaching or vandalism.  
Monitoring wells are secured with lockable caps or lockable expandable plugs.  Inspection logs from the 
O&M Manual are completed at the time of inspection.  Repairs are completed, as necessary, in 
accordance with the O&M Manual. 
 
8.2 Access Roads 
 
Illinois Department of Transportation (IDOT) Class I or Class II access roads are located along the south 
and east boundaries of the OSL.  In addition, other access roads constructed for light-duty traffic, by 
placing geotextile covered with compacted CA-6 gravel are present around the OSL.  These roads are 
inspected weekly, as well as monthly, and are maintained in accordance with the current O&M Manual.   
 
8.3 OSL Final Cover 
 
The final OSL cover consists of three feet of clay (final protective layer) over one foot of sand (sand 
drainage layer) and over one foot of compacted clay (barrier layer). The final (upper) protective layer is 
vegetated.  The primary function of the final cover is to reduce water percolation and infiltration 
through buried waste material and to route water from the sand drainage layer and protective cover to 
surface drainage.  Since the OSL cap was completed, leachate recovery volumes have progressively 
decreased and no leachate has been recovered since 2011.  The total amount of leachate collected since 
the installation of the final cover is 7.63 gallons, as reported in annual reports.   
 
Routine O&M consists of regular inspections, tree/shrub removal, and erosion repair.  During the first 
year following construction of the OSL, additional seed was placed and mowing events occurred.  As a 
result, the vegetative cover thrived.  Non-routine O&M requirements precipitated by conditions such as 
differential settlement and slope repair have not been necessary since construction was completed in 
2008.  Annual mowing of the OSL occurs. 
   
No erosion control measures have been necessary for storm water drainage following construction of 
the OSL cap.  This is largely due to the gradual slopes of the landfill cap and the established vegetation of 
the surrounding stable CERCLA cap completed in the early 1990s.  The storm water drainage system 
functions as designed. 
 
In accordance with the currently approved O&M Manual, OSL cover inspections were performed until 
the vegetative cover thrived.  Monthly inspections are currently performed on the CERCLA vegetative 
cover as required by the currently approved O&M Manual.  When cover maintenance is required, 
replacement materials will consist of seeding, sand and/or Lake County clayey soils meeting the 
prequalification requirements described in this report. 
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A revised O&M Manual was submitted to the USEPA, the USEPA provided comments, and a Response to 
Comments was submitted to the USEPA on June 13, 2018.  Long term care of the OSL will be performed 
in accordance with the revised O&M Manual (once approved by the USEPA) and consistent with the 
requirements of the FACD.  The revised O&M Manual will include a detailed monitoring schedule for the 
OSL, as well as other CERCLA units.  Whenever possible, monitoring events will be completed for the 
CERCLA units at the same time for on-site efficiency.  
 
The revised O&M Manual will include the following elements, at a minimum: 

• Semi-annual visual inspections (April-May and September-October) of gravel access roads, 
perimeter security fence and gates, vegetative soil cover, and monitoring wells. 

• Completion of semi-annual inspection logs. 
• Maintenance, as required, of gravel access roads (due to erosion), perimeter security fence and 

gates (due to trespassers), vegetative soil cover (due to deep rooted vegetation (i.e. tree 
saplings) and burrowing animals), and monitoring wells (due to flaking paint). 

• Groundwater monitoring 
• Mowing 
• Surveying of the protective cover in 2022 and 2027 to correspond to the next two 5-year 

monitoring events.  Surveying will be completed using the same CQM points presented on 
Drawing A-6.  Appendix P contains a drawing that illustrates the survey locations along with a 
table for future elevations and changes in elevations.  If the settlement between the 2022 and 
2027 surveying events is less than or equal to 0.25 feet (3 inches), then those particular points 
will no longer be surveyed.  Surveying will continue on the remaining points every five years 
until the settlement is less than or equal to 0.25 feet between surveying events. 

The required O&M period in accordance with the FACD is 30 years after completion of construction 
which commenced January 1, 2009.  After 30 years, U.S. EPA and the State of Illinois shall evaluate the 
need for further operation and maintenance as specified in the FACD. 
 
9.0 Conclusion 
 
The barrier layer, sand drainage layer, and protective layer were constructed to the specifications 
included in the approved Work Plan.  The surface of the OSL is stable and vegetated.  Gravel roads 
enable access to the OSL.  Monitoring wells were preserved during capping activities and remain secure 
and in good condition.  O&M inspections are completed periodically (currently monthly) in concert with 
other CERCLA inspections.  No further OSL capping activities are warranted.       
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Appendix A 
 

Construction Documentation Drawings 
  

   A-1 Title Sheet 
   A-2 Existing Conditions (prior to August 2008) 
   A-3 Barrier Layer Fill/Density Test Locations 
   A-4 Barrier Layer 
   A-5 Sand Drainage Layer and Piping 
   A-6 Protective Layer 
   A-7 Protective Layer Density Test Locations 
   A-8 Details 
   A-9 Clay Barrier Layer Thickness 
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Client: Johns Manville Boring ID:

Project Number: 60556851.130
Boring Location: 1871 North Pershing Ave, Waukegan, IL
Drilling Method: 6620DT Geoprobe Rig with Macro‐Core (MC) Sampler

Weather: Sunny, ~70 to 85° F Date Started: 8/15/2018
Logger By: Matt Kyrias and Erica Foley
Drilled By: CS Drilling ‐ Augustin Mendez Date Finished: 8/16/2018
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Notes:
1
Typical soil boring log from borings advanced on August 15 and 16, 2018.

2
Layer Type and Minimum Barrier Thickness from Final Phase II Remedial Work Plan dated June 20, 2008.
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Appendix B 
 

Borrow Pit Sand Laboratory Analytical Results 
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Appendix C 
 

Borrow Pit Sand Geotechnical Results 
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Appendix D 
 

Clayey Soil Laboratory Analytical Results 
(Barrier Layer and Protective Cover) 
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BARRIER LAYER CLAY RESULTS 



DK PILE 
 

Dirt Supplier:  DK Contractors 

Dirt Pile Location:  East Side of Landfill, South of Collection Basin 

Number of Loads Supplied:  1295 

Number of loads on-site:  1295 

Activity Period:  1999 through 2000 

Pile Status:  Inactive 

Does All Soil meet Illinois Title 35 Subtitle G Chapter 1 Subchapter f Part 742 TACO Standard: Yes 

Number of Samples:  5 (including re-tests) 

Analytical Method:  8260 VOC, 8310 PNA, RCRA Metals = As, Bd, Cd, Cr, Pb, Hg, Se, Ag, SPLP Lead, 

pH, PCBs 
Comments:  Some soil was rejected due to the presence of construction debris. 

 

The samples collected on November 18 and 19, 1999 were not analyzed for PCBs or metals by STL 
(laboratory). 
 



Contractor DK Contractors
Sample Identification E1W041399
Sample Date 4/13/99
Report Date 4/26/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA 9.1 6 - 9 6 - 9 6 - 9

Arsenic mg/kg 2 13 8 0.4 750 31
Barium mg/kg 0.95 110 45.5 5500 690000 2100
Cadmium mg/kg 2 0.6 ND 78 1800 430
Chromium mg/kg 0.95 16.2 13 390 270 28
Lead mg/kg 4.7 36 15.8 400 NL NL
Mercury mg/kg 0.0404 0.06 ND 23 10 8
Selenium mg/kg 2 0.48 ND 390 NL 2.4
Silver mg/kg 4.7 0.55 ND 390 NL 110

PCB 1016 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1221 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1232 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1242 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1248 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1254 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1260 mg/kg 0.02 NA ND 1 NL 0.5

Acenaphthene mg/kg 0.2 NA ND 4700 NL 570
Acenaphthylene mg/kg 0.2 NA ND NL NL NL
Anthracene mg/kg 0.04 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.004 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.004 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.004 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.004 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.004 NA ND 9 NL 49
Chrysene mg/kg 0.04 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.004 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.04 NA ND 3100 NL 4300
Fluorene mg/kg 0.04 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.004 NA ND 0.9 NL 14
Naphthalene mg/kg 0.2 NA ND 3100 NL 84
Phenanthrene mg/kg 0.04 NA ND NL NL NL
Pyrene mg/kg 0.04 NA ND 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg 0.005 NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg 0.01 NA NT NL NL NL
Carbon disulfide mg/kg 0.005 NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 1 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg 0.005 NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg 0.02 NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg 0.01 NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg 0.005 NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA ND 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA ND 160000 410 150

Notes:

4.  NT = Not Tested
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)

5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable



Contractor DK Contractors
Sample Identification E2W111599
Sample Date 11/18/99
Report Date 12/1/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA 8.5 6 - 9 6 - 9 6 - 9

Arsenic mg/kg NT 13 NT 0.4 750 31
Barium mg/kg NT 110 NT 5500 690000 2100
Cadmium mg/kg NT 0.6 NT 78 1800 430
Chromium mg/kg NT 16.2 NT 390 270 28
Lead mg/kg NT 36 NT 400 NL NL
Mercury mg/kg NT 0.06 NT 23 10 8
Selenium mg/kg NT 0.48 NT 390 NL 2.4
Silver mg/kg NT 0.55 NT 390 NL 110

PCB 1016 mg/kg NT NA NT 1 NL 0.5
PCB 1221 mg/kg NT NA NT 1 NL 0.5
PCB 1232 mg/kg NT NA NT 1 NL 0.5
PCB 1242 mg/kg NT NA NT 1 NL 0.5
PCB 1248 mg/kg NT NA NT 1 NL 0.5
PCB 1254 mg/kg NT NA NT 1 NL 0.5
PCB 1260 mg/kg NT NA NT 1 NL 0.5

Acenaphthene mg/kg 0.2 NA ND 4700 NL 570
Acenaphthylene mg/kg 0.2 NA ND NL NL NL
Anthracene mg/kg 0.04 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.004 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.004 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.004 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.004 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.004 NA ND 9 NL 49
Chrysene mg/kg 0.04 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.004 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.04 NA ND 3100 NL 4300
Fluorene mg/kg 0.04 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.004 NA ND 0.9 NL 14
Naphthalene mg/kg 0.2 NA ND 3100 NL 84
Phenanthrene mg/kg 0.04 NA ND NL NL NL
Pyrene mg/kg 0.04 NA ND 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg NT NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg NT NA NT NL NL NL
Carbon disulfide mg/kg NT NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg NT NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg NT NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg NT NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg NT NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA 0.009 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA ND 160000 410 150

Notes:

4.  NT = Not Tested
5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)



Contractor DK Contractors
Sample Identification E1E092499
Sample Date 11/19/99
Report Date 12/1/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA 8.2 6 - 9 6 - 9 6 - 9

Arsenic mg/kg NT 13 NT 0.4 750 31
Barium mg/kg NT 110 NT 5500 690000 2100
Cadmium mg/kg NT 0.6 NT 78 1800 430
Chromium mg/kg NT 16.2 NT 390 270 28
Lead mg/kg NT 36 NT 400 NL NL
Mercury mg/kg NT 0.06 NT 23 10 8
Selenium mg/kg NT 0.48 NT 390 NL 2.4
Silver mg/kg NT 0.55 NT 390 NL 110

PCB 1016 mg/kg NT NA NT 1 NL 0.5
PCB 1221 mg/kg NT NA NT 1 NL 0.5
PCB 1232 mg/kg NT NA NT 1 NL 0.5
PCB 1242 mg/kg NT NA NT 1 NL 0.5
PCB 1248 mg/kg NT NA NT 1 NL 0.5
PCB 1254 mg/kg NT NA NT 1 NL 0.5
PCB 1260 mg/kg NT NA NT 1 NL 0.5

Acenaphthene mg/kg 0.2 NA ND 4700 NL 570
Acenaphthylene mg/kg 0.2 NA ND NL NL NL
Anthracene mg/kg 0.04 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.004 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.004 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.004 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.004 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.004 NA ND 9 NL 49
Chrysene mg/kg 0.04 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.004 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.04 NA ND 3100 NL 4300
Fluorene mg/kg 0.04 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.004 NA ND 0.9 NL 14
Naphthalene mg/kg 0.2 NA ND 3100 NL 84
Phenanthrene mg/kg 0.04 NA ND NL NL NL
Pyrene mg/kg 0.04 NA ND 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA 0.012 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg NT NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg NT NA NT NL NL NL
Carbon disulfide mg/kg NT NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg NT NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA 0.012 7800 400 13
2 - Hexanone mg/kg NT NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg NT NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg NT NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA 0.04 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA 0.04 160000 410 150

Notes:

4.  NT = Not Tested
5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)



Contractor DK Contractors
Sample Identification E1E092499
Sample Date 12/14/99
Report Date 12/21/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA NT NL NL 0.0075
pH SU 0.1 NA NT 6 - 9 6 - 9 6 - 9

Arsenic mg/kg NT 13 NT 0.4 750 31
Barium mg/kg NT 110 NT 5500 690000 2100
Cadmium mg/kg NT 0.6 NT 78 1800 430
Chromium mg/kg NT 16.2 NT 390 270 28
Lead mg/kg NT 36 NT 400 NL NL
Mercury mg/kg NT 0.06 NT 23 10 8
Selenium mg/kg NT 0.48 NT 390 NL 2.4
Silver mg/kg NT 0.55 NT 390 NL 110

PCB 1016 mg/kg NT NA NT 1 NL 0.5
PCB 1221 mg/kg NT NA NT 1 NL 0.5
PCB 1232 mg/kg NT NA NT 1 NL 0.5
PCB 1242 mg/kg NT NA NT 1 NL 0.5
PCB 1248 mg/kg NT NA NT 1 NL 0.5
PCB 1254 mg/kg NT NA NT 1 NL 0.5
PCB 1260 mg/kg NT NA NT 1 NL 0.5

Acenaphthene mg/kg NT NA NT 4700 NL 570
Acenaphthylene mg/kg NT NA NT NL NL NL
Anthracene mg/kg NT NA NT 23000 NL 12000
Benzo a anthracene  mg/kg NT NA NT 0.9 NL 2
Benzo a pyrene mg/kg NT NA NT 0.09 NL 8
Benzo b fluoanthene mg/kg NT NA NT 0.9 NL 5
Benzo ghi perylene mg/kg NT NA NT NL NL NL
Benzo k fluoranthene mg/kg NT NA NT 9 NL 49
Chrysene mg/kg NT NA NT 88 NL 160
Dibenzo a,h anthracene mg/kg NT NA NT 0.09 NL 2
Fluoranthene mg/kg NT NA NT 3100 NL 4300
Fluorene mg/kg NT NA NT 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg NT NA NT 0.9 NL 14
Naphthalene mg/kg NT NA NT 3100 NL 84
Phenanthrene mg/kg NT NA NT NL NL NL
Pyrene mg/kg NT NA NT 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg NT NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg NT NA NT NL NL NL
Carbon disulfide mg/kg NT NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg NT NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg NT NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg NT NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg NT NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA ND 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA ND 160000 410 150

Notes:

4.  NT = Not Tested
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)

5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable
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AECOM Table 1A - Soil Analytical Results - Volatile Organic Compounds
Zion Landfill Clay - 2006 and 2007

Johns Manville - Former Manufacturing Area
Waukegan, Illinois
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Volatile Organic Compounds Units Most Stringent Tier 1 SRO
Acetone ug/kg 25000
Benzene ug/kg 30
Bromodichloromethane ug/kg 600
Bromoform ug/kg 800
Bromomethane ug/kg 200
2-Butanone (MEK) ug/kg 17000
Carbon disulfide ug/kg 32000
Carbon tetrachloride ug/kg 70
Chlorobenzene ug/kg 1000
Chlorodibromomethane ug/kg 400
Chloroethane * ug/kg 1500000
Chloroform ug/kg 300
Chloromethane * ug/kg 110000
1,1-Dichloroethane ug/kg 23000
1,2-Dichloroethane ug/kg 20
1,1-Dichloroethene ug/kg 60
cis-1,2-Dichloroethene ug/kg 400
trans-1,2-Dichloroethene ug/kg 700
1,2-Dichloropropane ug/kg 30
cis-1,3-Dichloropropene ug/kg 4
trans-1,3-Dichloropropene ug/kg 4
Ethylbenzene ug/kg 13000
2-Hexanone * ug/kg 160
Methyl-tert-butylether (MTBE) ug/kg 320
4-Methyl-2-pentanone  (MIBK) * ug/kg ---
Methylene chloride ug/kg 20
Styrene ug/kg 4000
1,1,2,2-Tetrachloroethane * ug/kg 3.5
Tetrachloroethene ug/kg 60
Toluene ug/kg 12000
1,1,1-Trichloroethane ug/kg 2000
1,1,2-Trichloroethane ug/kg 20
Trichloroethene ug/kg 60
Vinyl acetate ug/kg 170000
Vinyl chloride ug/kg 10
Xylene, Total ug/kg 150000
Solids, Total (2540B) Units
Total Solids % ---

Notes:
ug/kg = micrograms per kilogram (parts per billion)

*Result compared to non-TACO SRO
--- = No remediation objective

Contaminants of Concern:

Sample ID
Date of Sample Collection:
Time of Sample Collection:

Sample exceeds laboratory detection limit and most stringent Tier 1 Site 
Remediation Objective (SRO)

OZL-14  (6') OZL-14  (12')
OZL-14  (12')  

DUP OZL-15  (6') OZL-15  (12') OZL-16  (6') OZL-16  (12') OZL-17  (6') OZL-17  (6')  DUP OZL-17  (12') OZL-18  (6') OZL-18  (12') OZL-19  (6') OZL-19  (12')
2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007
10:15 AM 10:25 AM 10:35 AM 10:45 AM 10:55 AM 11:05 AM 11:15 AM 11:25 AM 11:30 AM 11:35 AM 11:45 AM 11:55 AM 12:05 PM 12:15 PM

<100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0 <10.0
<5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0

81.98 88.49 86.41 83.58 88.09 88.95 87.44 90.52 91.2 89.05 83.45 84.62 86.85 85.58



AECOM Table 1A - Soil Analytical Results - Volatile Organic Compounds
Zion Landfill Clay - 2006 and 2007

Johns Manville - Former Manufacturing Area
Waukegan, Illinois
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Semi-Volatile Compounds (8270C) Units
Maximum Allowable 

Concentration for Fill1
Most Stringent Tier 1 

SRO
Acenaphthene ug/kg 570000 570000
Acenaphthylene* ug/kg --- 85000
Anthracene ug/kg 12000000 12000000
Benzidine* ug/kg --- 3
Benzo(a)anthracene ug/kg 1800 900
Benzo(a)pyrene ug/kg 2100 90
Benzo(b)fluoranthene ug/kg 2100 900
Benzo(k)fluoranthene ug/kg 9000 9000
Benzo(ghi)perylene* ug/kg --- 3300
Benzoic acid ug/kg 400000 400000
Benzyl alcohol* ug/kg --- 3000
bis(2-Chloroethoxy)methane * ug/kg --- ---
bis(2-Chloroethyl)ether ug/kg 660 0.4
bis(2-Chloroisopropyl)ether * ug/kg --- ---
bis(2-Ethylhexyl)phthalate ug/kg 46000 35000
4-Bromophenyl phenyl ether * ug/kg --- ---
Butyl benzyl phthalate ug/kg 930000 930000
Carbazole ug/kg 600 600
4-Chloroaniline ug/kg 700 700
4-Chloro-3-methylphenol * ug/kg --- ---
2-Chloronaphthalene* ug/kg --- 49000
2-Chlorophenol ug/kg 1500 4000
4-Chlorophenyl phenyl ether * ug/kg --- ---
Chrysene ug/kg 88000 88000
Dibenzo(a,h)anthracene ug/kg 420 90
Dibenzofuran* ug/kg --- 3000
1,2-Dichlorobenzene ug/kg 17000 17000
1,3-Dichlorobenzene * ug/kg --- ---
1,4-Dichlorobenzene ug/kg 2000 2000
3,3'-Dichlorobenzidine ug/kg 1300 7
2,4-Dichlorophenol ug/kg 480 1000
Diethyl phthalate ug/kg 470000 470000
2,4-Dimethylphenol ug/kg 9000 9000
Notes:
ug/kg = micrograms per kilogram (parts per billion)

*Result compared to non-TACO SRO
--- = No remediation objective
1.  Concentration obtained from the "Summary of Maximum Allowable Concentrations of Chemical Constituents in Uncont              
Code 1100.Subpart F)" (Revised August 27, 2012)
2. The constituent was identified above the Most Stringent Tier1 SRO but below the MAC.

Contaminants of Concern:

Sample ID
Date of Sample Collection:
Time of Sample Collection:

Sample exceeds laboratory detection limit and the most stringent Tier 1 Site Remediation Objective (SRO)

OZL-14  (6') OZL-14  (12')
OZL-14  (12')  

DUP OZL-15  (6') OZL-15  (12') OZL-16  (6') OZL-16  (12') OZL-17  (6') OZL-17  (6')  DUP OZL-17  (12') OZL-18  (6') OZL-18  (12') OZL-19  (6') OZL-19  (12')
2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007
10:15 AM 10:25 AM 10:35 AM 10:45 AM 10:55 AM 11:05 AM 11:15 AM 11:25 AM 11:30 AM 11:35 AM 11:45 AM 11:55 AM 12:05 PM 12:15 PM

<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90

<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90 <90

<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660 <660
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330

               taminated Soil Used as Fill Material at Regulated Fill Operations (35 Ill. Adm. 



AECOM Table 1A - Soil Analytical Results - Volatile Organic Compounds
Zion Landfill Clay - 2006 and 2007

Johns Manville - Former Manufacturing Area
Waukegan, Illinois
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Semi-Volatile Compounds (Continued) Units
Maximum Allowable 

Concentration for Fill1
Most Stringent Tier 1 

SRO
Dimethyl phthalate* ug/kg --- ---
Di-n-butyl phthalate ug/kg 2300000 2300000
4,6-Dinitro-2-methylphenol * ug/kg --- ---
2,4-Dinitrophenol ug/kg 3300 200
2,4-Dinitrotoluene ug/kg 250 0.8
2,6-Dinitrotoluene ug/kg 260 0.7
Di-n-octylphthalate ug/kg 1600000 1600000
Fluoranthene ug/kg 3100000 3100000
Fluorene ug/kg 560000 560000
Hexachlorobenzene ug/kg 400 400
Hexachlorobutadiene* ug/kg --- 2200
Hexachlorocyclopentadiene ug/kg 1100 10000
Hexachloroethane ug/kg 500 500
Indeno(1,2,3-cd)pyrene ug/kg 1600 900
Isophorone ug/kg 8000 8000
2-Methylnaphthalene * ug/kg --- 1900
2-Methylphenol ug/kg 15000 15000
3 & 4-Methylphenol * ug/kg --- 2000
Naphthalene ug/kg 1800 1800
2-Nitroaniline * ug/kg --- 700
3-Nitroaniline * ug/kg --- ---
4-Nitroaniline * ug/kg --- 140
Nitrobenzene ug/kg 260 100
2-Nitrophenol * ug/kg --- ---
4-Nitrophenol * ug/kg --- ---
n-Nitrosodi-n-propylamine ug/kg --- 0.05
n-Nitrosodimethylamine * ug/kg --- 0.007
n-Nitrosodiphenylamine ug/kg --- 1000
Pentachlorophenol ug/kg 20 30
Phenanthrene * ug/kg --- 210000
Phenol ug/kg 100000 100000
Pyrene ug/kg 2300000 2300000
Pyridine * ug/kg --- 28
1,2,4-Trichlorobenzene ug/kg 5000 5000
2,4,5-Trichlorophenol ug/kg 26000 270000
2,4,6-Trichlorophenol ug/kg 660 200
Notes:
ug/kg = micrograms per kilogram (parts per billion)

*Result compared to non-TACO SRO
--- = No remediation objective
1.  Concentration obtained from the "Summary of Maximum Allowable Concentrations of Chemical Constituents in Uncont              
Code 1100.Subpart F)" (Revised August 27, 2012)
2. The constituent was identified above the Most Stringent Tier1 SRO but below the MAC.

Sample exceeds laboratory detection limit and the most stringent Tier 1 Site Remediation Objective (SRO)

Contaminants of Concern:

Sample ID
Date of Sample Collection:
Time of Sample Collection:

OZL-14  (6') OZL-14  (12')
OZL-14  (12')  

DUP OZL-15  (6') OZL-15  (12') OZL-16  (6') OZL-16  (12') OZL-17  (6') OZL-17  (6')  DUP OZL-17  (12') OZL-18  (6') OZL-18  (12') OZL-19  (6') OZL-19  (12')
2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007
10:15 AM 10:25 AM 10:35 AM 10:45 AM 10:55 AM 11:05 AM 11:15 AM 11:25 AM 11:30 AM 11:35 AM 11:45 AM 11:55 AM 12:05 PM 12:15 PM

<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330

<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250 <250
<260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330

<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260 <260

<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600 <1600
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330
<330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330 <330

               taminated Soil Used as Fill Material at Regulated Fill Operations (35 Ill. Adm. 
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Pesticides/PCBs (8081A/8082) Units
Most Stringent Tier 1 

SRO
Aldrin ug/kg 40
Aroclor 1016 ug/kg 1000
Aroclor 1221 ug/kg 220
Aroclor 1232 ug/kg 220
Aroclor 1242 ug/kg 220
Aroclor 1248 ug/kg 220
Aroclor 1254 ug/kg 220
Aroclor 1260 ug/kg 220
alpha-BHC ug/kg 0.5
beta-BHC ug/kg ---
delta-BHC ug/kg ---
gamma-BHC (Lindane) ug/kg 9
alpha-Chlordane ug/kg 1800
gamma-Chlordane ug/kg 1800
4,4'-DDD ug/kg 3000
4,4'-DDE ug/kg 2000
4,4'-DDT ug/kg 2000
Dieldrin ug/kg 4
Endosulfan I ug/kg 18000
Endosulfan II ug/kg 18000
Endosulfan sulfate ug/kg 18000
Endrin ug/kg 1000
Endrin aldehyde ug/kg ---
Endrin ketone ug/kg ---
Heptachlor ug/kg 100
Heptachlor epoxide ug/kg 70
Methoxychlor ug/kg 160000
Toxaphene ug/kg 600

Notes:
ug/kg = micrograms per kilogram (parts per billion)

--- = No remediation objective

Contaminants of Concern:

Sample ID
Date of Sample Collection:
Time of Sample Collection:

Sample exceeds laboratory detection limit and most stringent Tier 1 Site 
Remediation Objective (SRO)

OZL-14  (6') OZL-14  (12')
OZL-14  (12')  

DUP OZL-15  (6') OZL-15  (12') OZL-16  (6') OZL-16  (12') OZL-17  (6') OZL-17  (6')  DUP OZL-17  (12') OZL-18  (6') OZL-18  (12') OZL-19  (6') OZL-19  (12')

2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007
10:15 AM 10:25 AM 10:35 AM 10:45 AM 0.454861111 11:05 AM 11:15 AM 11:25 AM 11:30 AM 11:35 AM 11:45 AM 11:55 AM 12:05 PM 12:15 PM

<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0
<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160
<160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0
<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0
<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0
<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0

<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0

<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0 <16.0
<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0
<8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0 <8.0

<80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0 <80.0
<160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160 <160
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Johns Manville - Former Manufacturing Area
Waukegan, Illinois
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OZL-14  (6') OZL-14  (12')
OZL-14  (12')  

DUP OZL-15  (6') OZL-15  (12') OZL-16  (6') OZL-16  (12') OZL-17  (6') OZL-17  (6')  DUP OZL-17  (12') OZL-18  (6') OZL-18  (12') OZL-19  (6') OZL-19  (12')

2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007
10:15 AM 10:25 AM 10:35 AM 10:45 AM 0.454861111 11:05 AM 11:15 AM 11:25 AM 11:30 AM 11:35 AM 11:45 AM 11:55 AM 12:05 PM 12:15 PM

Antimony mg/kg 5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Arsenic mg/kg 13 11.1 8.6 9.1 13.6 8.6 6.1 8.7 10.1 5.8 7.9 9.3 7.7 6.7 6.3
Barium mg/kg 1,800 67.5 46.4 44.8 48.5 46.7 32.9 47.3 49.8 46.9 41.3 51.2 37.6 48.1 46.0
Cadmium mg/kg 59 0.9 0.9 0.8 1.0 0.7 0.7 0.8 0.7 0.7 0.7 0.8 0.7 0.7 0.7
Chromium mg/kg 230 25.6 23.5 20.8 25.7 21.0 17.5 19.6 17.8 17.0 16.2 20.4 13.5 17.6 18.6
Lead mg/kg 107 23.5 13.3 14.4 13.8 10.2 8.4 11.3 11.8 8.6 12.5 12.5 9.8 9.9 10.0
Selenium mg/kg 2.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Silver mg/kg 39 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Total Mercury (7471B) Units
Mercury mg/kg 0.1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
SPLP Metals Method 1312 (6010B) Units
Lead mg/L 0.0075 -- -- -- -- -- -- -- -- -- -- -- -- -- --
pH @ 25°C, 1:2 (9045C) Units
pH @ 25°C, 1:2 pH Units 8.07 8.7 8.72 8.92 8.54 8.68 8.76 8.67 9.06 8.9 8.49 8.26 8.6 8.66

mg/kg = milligrams per kilogram (parts per million)

Note:  Out of 12 samples the average arsenic level is 8.73 mg/kg which is well below the Most Stringent Tier 1 SRO.
--- = No remediation objective or Not analyzed

Sample exceeds laboratory detection limit and most stringent Tier 1 Site 
Remediation Objective (SRO).

Contaminants of Concern:

Sample ID
Date of Sample Collection:
Time of Sample Collection:

Total Metals (6010C) Units
Most Stringent 

Tier 1 SRO
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OZL-14  (6') OZL-14  (12') OZL-14  (12')  DUP OZL-15  (6') OZL-15  (12') OZL-16  (6') OZL-16  (12') OZL-17  (6') OZL-17  (6')  DUP OZL-17  (12') OZL-18  (6') OZL-18  (12') OZL-19  (6') OZL-19  (12')
2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007 2/27/2007
10:15 AM 10:25 AM 10:35 AM 10:45 AM 10:55 AM 11:05 AM 11:15 AM 11:25 AM 11:30 AM 11:35 AM 11:45 AM 11:55 AM 12:05 PM 12:15 PM

Asbestos (PLM) % Above Detection ND ND ND ND ND ND ND ND ND ND ND ND ND ND
Asbestos (TEM) % Above Detection -- ND -- -- -- -- -- ND -- -- -- -- -- --

Notes:
PLM = Analysis by California Air Resources Board (CARB) Method 435 Level A using Polarized Light Microscopy
TEM = Analysis by CARB Level B using Transmission Electron Microscopy
--- = Not analyzed or Not applicable
ND = None detected
ND / ND = Sample Result / Duplicate Result

Contaminants of Concern:

Sample ID
Date of Sample Collection:
Time of Sample Collection:

Units
Soil Remediation 

Objective

























































































































EMSL Analytical, Inc.
107 Haddon Avenue, Westmont, NJ 08108 Phone: 800-220-3675 Fax:856-858-4960

Client: Johns Manville EMSL Reference: 040704003
1871 N. Pershing Road
Waukegan, IL 60087
 

Date Received: 02/28/07
Attention: David M. Peterson, PE, PC Date Analyzed: 03/01/07

Fax: 847-360-4558 Phone:847-360-4439 Date Reported: 03/02/07
Project:  

Client EMSL Asbestos # of Asbestos Analytical Asbestos
Sample ID Sample ID Type(s) Structures Sensitivity Weight Comments

Detected % %
OZL-14(12') 040704003-0002 None Detected 0 0.01 <0.01  
OZL-17(6') 040704003-0008 Chrysotile 1 0.01 <0.01  

 
 Stephen Siegel, CIH or Approved EMSL Signatory

EMSL maintains liability limited to cost of analysis. This method requires the laboratory to analyze the sample until the first fiber found compromises 5% of the total mass.  Due to the size and mass of different 

asbestos fibers, the analytical sensitivity will vary between samples and may prevent the laboratory from achieving the target sensitivity on all samples.  This report relates only to the samples reported above and 

may not be reproduced, except in full, without written approval by EMSL. EMSL is not responsible for sample collection activities or analytical method limitations. Interpretation and use of results are the responsibility 

of the client.

Asbestos Analysis of Soil  via EPA 600/R-93/116 Method Utilizing
Analytical Electron Microscopy (Section 2.5) with CARB 435 Prep (Milling)

Level C for 0.01% Target Analytical Sensitivity

Analyst 
Debbie Little

Page 1 of 1



Sample Location Appearance Result Notes

Asbestos Analysis via Polarized Light Microscopy, Qualitative

040704003

Attn: David M. Peterson, PE, PC
Johns Manville
1871 N. Pershing Road
Waukegan, IL 60087

Customer PO:
Received: 02/28/07 9:40 AM

Customer ID: JOVI77

Fax: (847) 360-4558 Phone: (847) 360-4439
Project:

EMSL Order:

EMSL Proj:
3/2/2007Analysis Date:

Report Date: 3/2/2007

EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone:  (856) 858-4800        Fax:  (856) 858-4960     Email:   westmontasblab@EMSL.com

OZL-14 (6')
040704003-0001

None Detected

OZL-14 (12')
040704003-0002

None Detected

OZL-14 (12') DUP
040704003-0003

None Detected

OZL-15 (6')
040704003-0004

None Detected

OZL-15 (12')
040704003-0005

None Detected

OZL-16 (6')
040704003-0006

None Detected

OZL-16 (12')
040704003-0007

None Detected

OZL-17 (6')
040704003-0008

None Detected

OZL-17 (6') DUP
040704003-0009

None Detected

Stephen Siegel, CIH
or other approved signatory

1PLMQual w/Types-1

Analyst(s)

EMSL recommends that soil samples reported as "ND" be tested by the EPA Screening Method/Qualitative. The above report relates only to the items tested. This report may not be 
reproduced, except in full, without written approval by EMSL Analytical, Inc.  The above test must not be used by the client to claim product endorsement by NVLAP nor any agency of 
the United States Government. The test results contained within this report meet the requirements of NELAC unless otherwise noted. Samples received in good condition unless 
otherwise noted.
ACCREDITATIONS: AIHA #100192, NVLAP #1048 and NY STATE ELAP #10872

Delores Beard (14)

mailto:westmontasblab@EMSL.com


Sample Location Appearance Result Notes

Asbestos Analysis via Polarized Light Microscopy, Qualitative

040704003

Attn: David M. Peterson, PE, PC
Johns Manville
1871 N. Pershing Road
Waukegan, IL 60087

Customer PO:
Received: 02/28/07 9:40 AM

Customer ID: JOVI77

Fax: (847) 360-4558 Phone: (847) 360-4439
Project:

EMSL Order:

EMSL Proj:
3/2/2007Analysis Date:

Report Date: 3/2/2007

EMSL Analytical, Inc.
107 Haddon Ave., Westmont, NJ 08108
Phone:  (856) 858-4800        Fax:  (856) 858-4960     Email:   westmontasblab@EMSL.com

OZL-17 (12')
040704003-0010

None Detected

OZL-18 (6')
040704003-0011

None Detected

OZL-18 (12')
040704003-0012

None Detected

OZL-19 (6')
040704003-0013

None Detected

OZL-19 (12')
040704003-0014

None Detected

Stephen Siegel, CIH
or other approved signatory

2PLMQual w/Types-1

Analyst(s)

THIS IS THE LAST PAGE OF THE REPORT.

EMSL recommends that soil samples reported as "ND" be tested by the EPA Screening Method/Qualitative. The above report relates only to the items tested. This report may not be 
reproduced, except in full, without written approval by EMSL Analytical, Inc.  The above test must not be used by the client to claim product endorsement by NVLAP nor any agency of 
the United States Government. The test results contained within this report meet the requirements of NELAC unless otherwise noted. Samples received in good condition unless 
otherwise noted.
ACCREDITATIONS: AIHA #100192, NVLAP #1048 and NY STATE ELAP #10872

Delores Beard (14)

mailto:westmontasblab@EMSL.com
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Appendix E 
 

Clayey Soil Geotechnical Results 
(Barrier Layer and Protective Cover) 
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BARRIER LAYER CLAY RESULTS 
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Rpt-SIR-JM Landfill-26Sep05.doc:MAH Page 19 
 

A comparison of the average water elevations within the shallow, unconfined aquifer 
located above the Wadsworth Till with the average water elevations found within the 
deep sand and gravel/Silurian Dolomite (see Table 3) shows that there is a downward 
gradient from the shallow sand to these underlying units. As Table 3 shows, the 
downward gradient in the vicinity of the On-Site Landfill ranges from 0.03 foot per 
foot (LMW-14) to 0.06 foot per foot (LMW-18).  

4.2.5 Vertical Flow Velocity 

Table 4 shows the calculated vertical flow velocity from the shallow, unconfined 
aquifer to the underlying sand and gravel/Silurian Dolomite, through the lower 
permeability Wadsworth Till. Velocities range from 0.02 to 0.04 feet per year. Taking 
into account the thickness of the Wadsworth Till in the vicinity of the On-Site Landfill, 
groundwater travel times through the till range from approximately 2,300 to 4,100 
years. This calculation is strictly for groundwater itself; migration through the till for 
any potential contaminants would be further reduced by adsorption and attenuation. 

4.2.6 Definition of Uppermost Aquifer 

Based upon the geology and hydrogeology in the vicinity of the On-Site Landfill, the 
uppermost aquifer is defined from the surface to the upper section of the underlying 
Silurian Dolomite bedrock. This includes two significant water bearing zones, the 
shallow, unconfined aquifer located within the beach sand complex above the 
Wadsworth Till and the aquifer that includes the sand and gravel outwash and 
underlying Silurian Dolomite. These aquifers are separated by the Wadsworth Till that 
is an average thickness of 79 feet in the vicinity of the On-Site Landfill. The till 
exhibits an average hydraulic conductivity of 6.52E-08 cm/s, thus travel times for 
groundwater passing through the till are on the order of 2,300 to 4,100 years. 

4.3 On-Site Landfill Characterization 

4.3.1 On-site Landfill Interim Cover 

The results of the soil borings that were advanced in April 2003 across the two fill 
areas show that interim cover thickness varies widely across both Fill Area 1 and Fill 
Area 2. The clay cover ranged from 1 foot to 10.5 feet in thickness in Fill Area 1. The 
approximate average thickness was 3 to 4 feet. The clay fill in Fill Area 2 ranged from 
2 feet to 15 feet in thickness. Figure 6 shows the locations of the soil borings. Figures 
15, 16 and 17 present three cross sections of the fill areas to graphically depict the clay 
cover thickness, the waste layer and the interface between the on-site landfill and the 
closed CERCLA landfill. Figure 18 presents the variation in thickness of clay cover 
across the landfill graphically by plotting the clay thickness contours. 

Permeability of the clay cover was tested in Fill Area 1 at four locations (ST-1 through 
ST-4) and in Fill Area 2 at two locations (ST-4 and ST-5), which are shown in Figure 



 LFR Levine·Fricke 
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7. The permeability of the interim cover overlying Fill Area 1 ranged from 3.9 x 10-8 
centimeter/second (cm/s) to 3.4 x 10-7 cm/s. The bottom 10” of one of the four samples 
from Fill Area 1 (ST-2) contained gray sand material unsuitable for conducting the 
permeability test. Disregarding the results from the ST-2 sample, the average 
permeability of the cover in Fill Area 1 was estimated to be 1.47 x 10-7 cm/s. Of the 
two samples from Fill Area 2, the sample from location ST-6 consisted of silty clay 
with some (30-55%) sand and trace gravel, and was not considered representative of 
the clay fill across Fill Area 2 and was not used in the analysis. From the results of the 
analysis of the sample from ST-5, the permeability of the cover in Fill Area 2 was 
determined to be 1.8 x 10-7 cm/sec. The analysis was performed following ASTM 
Method D-5084. The laboratory report showing the results of the permeability testing 
is presented in Appendix E. 

4.3.2 On-Site Landfill Subsurface Characterization 

Fill Area 1: 

The 1992 historical topographic survey of the on-site landfill was compared with the 
survey completed in late 1998. No waste or interim cover has been placed since that 
time. It was estimated that between 30 feet and 40 feet of waste material and soil cover 
had been placed in the southeast portion of Fill Area 1 (vicinity of SB-01 and SB-02). 
Lesser amounts of material were placed towards the western limits of Fill Area 1 
(vicinity of LF-SB03 and LF-SB04).  

The boring log for LF-SB02 showed the presence of calcium silicate from 18 feet to 36 
feet bgs. Calcium silicate is the inert material that makes up the T-12 insulation that 
was manufactured at the Waukegan plant through 1998. Consistent with the 
composition of T-12 insulation, synthetic fibers were also found in the boring. These 
fibers were tested at an independent laboratory, Scilab Boston, Inc. (Scilab), which 
confirmed that the material did not contain asbestos. The Scilab results are included in 
Appendix G. Multiple attempts to reach similar depths in the area of LF-SB01 were 
met with subsurface refusal at depths between 10 feet and 13 feet bgs (see boring log). 
The boring at LF-SB02 was terminated in T-12 waste material at 36 feet bgs 
(approximately 596 feet AMSL). 

Greater than 95% clay was encountered from the surface down to 13 feet bgs in LF-
SB01 (maximum depth of boring) and down to 18 feet bgs in LF-SB02 (depth at which 
T-12 was encountered). This was consistent with the Waukegan plant’s operations 
during the 1992 to 1998 time period, when JM was placing sufficient cover material to 
prevent surficial exposure of the waste T-12 material.  

In the vicinity of LF-SB03 and LF-SB04, very little waste material was encountered. 
At LF-SB03, the cover for the former CERCLA landfill underlying the Site was 
encountered at 11.5 feet bgs. Except for an isolated shingle “wafer” that was 
encountered at 8 feet bgs, only clay was found above the former CERCLA landfill. At 
LF-SB04, the cover of the former CERCLA landfill was encountered at approximately 
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SUMMARY OF LABORATORY TEST RESULTS FOR
CLAY CLOSURE MATERIAL (BORROW SOURCE)

JOHNS MANVILLE
WAUKEGAN PLANT

FEBRUARY 2009

Modified
Sampled Proctor Density

Analysis Water Max. Dry Optimum Coefficient Permeability
Date Sample %Fines %Clay Liquid Plastic Plasticity Content Density Water Permeability Compaction

Sampled Number <#200 <.005 Limit Limit Index (%) (pcf) (%) (cm/sec) (%) U.S.C.S.

5/14/08 JM-TP-1 78.7 38.0 30.1 13.3 16.8 15.6 128.0 9.8 CL
5/14/08 JM-TP-2 67.0 25.0 24.0 12.1 11.9 13.7 130.1 8.4 9.2 x 10-7 89.5 CL
5/14/08 JM-TP-3 82.1 37.5 29.7 14.3 15.4 16.9 127.9 10.4 CL
5/14/08 JM-TP-4 83.8 35.0 28.3 13.4 14.9 17.8 128.2 10.6 6.2 x 10-8 92.3 CL
5/14/08 JM-TP-5 75.5 32.0 28.9 13.8 15.1 15.1 126.0 11.2 5.1 x 10-7 90.2 CL

5/14/08 JM-TP-6 81.0 28.0 26.8 13.1 13.7 16.5 128.9 10.0 CL
5/14/08 JM-TP-7 53.7 19.0 27.6 14.9 12.7 14.5 128.3 9.8 7.6 x 10-8 92.4 CL
5/14/08 JM-TP-8 51.0 16.5 23.1 12.8 10.3 10.8 131.1 9.8 7.4 x 10-8 89.1 CL

51.0 16.5 23.1 12.1 10.3 10.8 126.0 8.4 9.2 x 10-7 89.1
83.8 38.0 30.1 14.9 16.8 17.8 131.1 11.2 6.2 x 10-8 92.4
71.6 28.9 27.3 13.5 13.8 15.1 128.6 10.0 3.3 x 10-7 90.7

>50.0 <7.0 x 10-6 CL/CH

Atterberg Limits

Project Requirements:

Minimum:
Maximum:
Average:

Grain Size

Sample Location

Test Pit No. 1
Test Pit No. 2
Test Pit No. 3

Test Pit No. 8

Test Pit No. 4
Test Pit No. 5

Test Pit No. 6
Test Pit No. 7

Page 1



CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 597.0

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4"

1/2" 0.0 0.0 100.0

3/8" 1.7 0.3 99.7

#4 11.9 2.0 97.7

#10 12.9 2.2 95.5

#40 33.3 5.6 89.9

#100 37.1 6.2 83.7

#200 30.0 5.0 78.7 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #1

JM-TP-1

5/16/08

Clay Cover Material

10YR 4/2

5/14/08

May 16-21,2008

JRP

 

 

Project Specification

 

 

Source of Specification

 

 

 

 

 

2/9/2009   TLS   G-JMTP1RRR



  

    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 2.3% 2.2% 5.6% 11.2% 40.7%  38.0%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 15.6 Report No.: TP-1

Sample Source: CQM, INC.

Atterberg Limits: LL= 30.1 PL= 13.3 PI= 16.8 Client:

Munsell Color Code: 10YR 4/2 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

LEAN CLAY W/SAND, dark grayish brown (CL)

Test Pit #1

JM-TP-1
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 1

Sample No: JM-TP-1 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: LEAN CLAY W/SAND, dark grayish brown (CL)

Munsell Color Code: 10YR 4/2 Atterberg Limits: LL=30.1 PL=13.3 PI=16.8

Maximum Dry Density (lb/cu.ft.): 128.0 Optimum Moisture (%): 9.8 Wet Density (lb/cu.ft.): 140.5

   

  

CQM, INC.
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CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 512.5

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4"

1/2" 0.0 0.0 100.0

3/8" 6.3 1.2 98.8

#4 15.7 3.1 95.7

#10 24.9 4.9 90.8

#40 44.1 8.6 82.2

#100 52.1 10.2 72.0

#200 25.4 5.0 67.0 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

 

 

 

Source of Specification

 

 

 

 

Project Specification

 

 

10YR 4/2

5/14/08

May 16-21,2008

JRP

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #2

JM-TP-2

5/16/08

Clay Cover Material

6/16/2008   TLS   G-JMTP2RRR.xls



  

    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 4.3% 4.9% 8.6% 15.2% 42.0%  25.0%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 13.7 Report No.: TP-2

Sample Source: CQM, INC.

Atterberg Limits: LL= 24.0 PL= 12.1 PI= 11.9 Client:

Munsell Color Code: 10YR 4/2 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

SANDY LEAN CLAY, a little gravel, dark grayish brown (CL)

Test Pit #2

JM-TP-2
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 2

Sample No: JM-TP-2 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: SANDY LEAN CLAY, dark grayish brown (CL) 

Munsell Color Code: 10YR 4/2 Atterberg Limits: LL=24.0 PL=12.1 PI=11.9

Maximum Dry Density (lb/cu.ft.): 130.1 Optimum Moisture (%): 8.4 Wet Density (lb/cu.ft.): 141.0
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         Client:

        Project:

        Prepared by: Date: 6/6/08

        Checked by: Date:

GENERAL DATA:
Sample Location: Test Pit 2 
Sample Number: JM-TP-2
Date Sampled: 5/14/08
Date Received: 5/16/08

PROJECT
SPECIFICATIONS

LABORATORY DATA:
Method of Test: Flex Wall - Remolded
Length of Sample (inches): 4.079
Diameter of Sample (inches): 3.983
Dates Tested: May 23-June 4, 2008
Moisture Content (%) 10.2
Dry Density (pcf): 116.4
% Compaction: 89.5
Soil Classification: LEAN CLAY W/SAND,

dark grayish brown 
(CL)

Max. Head Differential (ft.) 6.0
Confining Pressure (Effective psi): 2.0
Hydraulic Gradient: 13-18
Trial No.: 9-12
Water Temperature: 21°C
Coefficient of Permeability (cm/sec): 9.2 x 10-7 7.0 x 10-6

or slower

REMARKS:

Johns Manville Waukegan Plant

Waukegan Plant 

Jon L. Novak

CQM, INC.

REPORT OF:

2679 Continental Drive

Green Bay, WI  54311

(920) 465-3911

ASTM: D5084

FALLING HEAD PERMEABILITY TEST

6/16/2008   TLS   RP-JMTP2RRR.xls



CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 485.3

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4" 0.0 0.0 100.0

1/2" 11.2 2.3 97.7

3/8" 2.1 0.4 97.3

#4 5.6 1.2 96.1

#10 9.5 2.0 94.1

#40 20.5 4.2 89.9

#100 21.7 4.5 85.5

#200 16.4 3.4 82.1 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #3

JM-TP-3

5/16/08

Clay Cover Material

10YR 4/2

5/14/08

May 16-21,2008

JRP

 

 

Project Specification

 

 

Source of Specification

 

 

 

 

 

6/16/2008   TLS   G-JMTP3RRR.xls



  

    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 3.9% 2.0% 4.2% 7.9% 44.6%  37.5%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 16.9 Report No.: TP-3

Sample Source: CQM, INC.

Atterberg Limits: LL= 29.7 PL= 14.3 PI= 15.4 Client:

Munsell Color Code: 10YR 4/2 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

LEAN CLAY W/SAND, a little gravel, dark grayish brown (CL)

Test Pit #3

JM-TP-3
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 3

Sample No: JM-TP-3 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: LEAN CLAY W/SAND, dark grayish brown (CL) 

Munsell Color Code: 10YR 4/2 Atterberg Limits: LL=29.7 PL=14.3 PI=15.4

Maximum Dry Density (lb/cu.ft.): 127.9 Optimum Moisture (%): 10.4 Wet Density (lb/cu.ft.): 141.2
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CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 502.0

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4"

1/2" 0.0 0.0 100.0

3/8" 1.2 0.2 99.8

#4 6.7 1.3 98.5

#10 10.7 2.1 96.4

#40 22.0 4.4 92.0

#100 22.5 4.5 87.5

#200 18.5 3.7 83.8 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

 

 

 

Source of Specification

 

 

 

 

Project Specification

 

 

10YR 4/2

5/14/08

May 16-21,2008

JRP

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #4

JM-TP-4

5/16/08

Clay Cover Material

6/16/2008   TLS   G-JMTP4RRR.xls



  

    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 1.5% 2.1% 4.4% 8.2% 48.8%  35.0%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 17.8 Report No.: TP-4

Sample Source: CQM, INC.

Atterberg Limits: LL= 28.3 PL= 13.4 PI= 14.9 Client:

Munsell Color Code: 10YR 4/2 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

LEAN CLAY W/SAND, dark grayish brown (CL)

Test Pit #4

JM-TP-4
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 4

Sample No: JM-TP-4 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: LEAN CLAY W/SAND, dark grayish brown (CL)

Munsell Color Code: 10YR 4/2 Atterberg Limits: LL=28.3 PL=13.4 PI=14.9

Maximum Dry Density (lb/cu.ft.): 128.2 Optimum Moisture (%): 10.6 Wet Density (lb/cu.ft.): 141.8
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         Client:

        Project:

        Prepared by: Date: 6/9/08

        Checked by: Date:

GENERAL DATA:
Sample Location: Test Pit  4
Sample Number: JM-TP-4
Date Sampled: 5/14/08
Date Received: 5/16/08

PROJECT
SPECIFICATIONS

LABORATORY DATA:
Method of Test: Flex Wall - Remolded
Length of Sample (inches): 3.995
Diameter of Sample (inches): 4.018
Dates Tested: May 21-28, 2008
Moisture Content (%) 13.8
Dry Density (pcf): 118.3
% Compaction: 92.3
Soil Classification: LEAN CLAY W/SAND,

dark grayish brown 
(CL)

Max. Head Differential (ft.) 6.0
Confining Pressure (Effective psi): 2.0
Hydraulic Gradient: 16-18
Trial No.: 3-6
Water Temperature: 21°C
Coefficient of Permeability (cm/sec): 6.2 x 10-8 7.0 x 10-6

or slower

REMARKS:

Johns Manville Waukegan Plant

Waukegan Plant 

Jon L. Novak

CQM, INC.

REPORT OF:

2679 Continental Drive

Green Bay, WI  54311

(920) 465-3911

ASTM: D5084

FALLING HEAD PERMEABILITY TEST

6/16/2008   TLS   RP-JMTP4RRR.xls



CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 618.9

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4" 0.0 0.0 100.0

1/2" 15.3 2.5 97.5

3/8" 12.5 2.0 95.5

#4 6.7 1.1 94.4

#10 16.5 2.7 91.7

#40 32.8 5.3 86.4

#100 37.7 6.1 80.3

#200 29.7 4.8 75.5 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #5

JM-TP-5

5/16/08

Clay Cover Material

10YR 4/2

5/14/08

May 16-21,2008

JRP

 

 

Project Specification

 

 

Source of Specification

 

 

 

 

 

6/16/2008   TLS   G-JMTP5RRR.xls



  

    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 5.6% 2.7% 5.3% 10.9% 43.5%  32.0%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 15.1 Report No.: TP-5

Sample Source: CQM, INC.

Atterberg Limits: LL= 28.9 PL= 13.8 PI= 15.1 Client:

Munsell Color Code: 10YR 4/2 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

LEAN CLAY W/SAND, a little gravel, dark grayish brown (CL)

Test Pit #5

JM-TP-5
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 5

Sample No: JM-TP-5 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: LEAN CLAY W/SAND, dark grayish brown (CL) 

Munsell Color Code: 10YR 4/2 Atterberg Limits: LL=28.9 PL=13.8 PI=15.1

Maximum Dry Density (lb/cu.ft.): 126.0 Optimum Moisture (%): 11.2 Wet Density (lb/cu.ft.): 140.1

   

  

CQM, INC.
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         Client:

        Project:

        Prepared by: Date: 6/9/08

        Checked by: Date:

GENERAL DATA:
Sample Location: Test Pit 5 
Sample Number: JM-TP-5
Date Sampled: 5/14/08
Date Received: 5/16/08

PROJECT
SPECIFICATIONS

LABORATORY DATA:
Method of Test: Flex Wall - Remolded
Length of Sample (inches): 4.049
Diameter of Sample (inches): 3.995
Dates Tested: May 23-June 4, 2008
Moisture Content (%) 13.5
Dry Density (pcf): 113.7
% Compaction: 90.2
Soil Classification: LEAN CLAY W/SAND,

dark grayish brown 
(CL)

Max. Head Differential (ft.) 6.0
Confining Pressure (Effective psi): 2.0
Hydraulic Gradient: 12-18
Trial No.: 8-11
Water Temperature: 21°C
Coefficient of Permeability (cm/sec): 5.1 x 10-7 7.0 x 10-6

or slower

REMARKS:

FALLING HEAD PERMEABILITY TEST

CQM, INC.

REPORT OF:

2679 Continental Drive

Green Bay, WI  54311

(920) 465-3911

ASTM: D5084

Johns Manville Waukegan Plant

Waukegan Plant 

Jon L. Novak

6/16/2008   TLS   RP-JMTP5RRR.xls



CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 565.9

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4"

1/2" 0.0 0.0 100.0

3/8" 7.5 1.3 98.7

#4 8.0 1.4 97.3

#10 13.0 2.3 95.0

#40 27.6 4.9 90.1

#100 30.1 5.3 84.8

#200 21.6 3.8 81.0 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #6

JM-TP-6

5/16/08

Clay Cover Material

10YR 4/2

5/14/08

May 16-21,2008

JRP

 

 

Project Specification

 

 

Source of Specification
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    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 2.7% 2.3% 4.9% 9.1% 53.0%  28.0%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 16.5 Report No.: TP-6

Sample Source: CQM, INC.

Atterberg Limits: LL= 26.8 PL= 13.1 PI= 13.7 Client:

Munsell Color Code: 10YR 4/2 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

LEAN CLAY W/SAND, dark grayish brown (CL)

Test Pit #6

JM-TP-6
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 6

Sample No: JM-TP-6 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: LEAN CLAY W/SAND, dark grayish brown (CL) 

Munsell Color Code: 10YR 4/2 Atterberg Limits: LL=26.8 PL=13.1 PI=13.7

Maximum Dry Density (lb/cu.ft.): 128.9 Optimum Moisture (%): 10.0 Wet Density (lb/cu.ft.): 141.8
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CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 600.9

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1" 0.0 0.0 100.0      

3/4" 35.9 6.0 94.0

1/2" 15.3 2.5 91.5

3/8" 16.4 2.7 88.8

#4 20.1 3.3 85.5

#10 25.3 4.2 81.3

#40 53.1 8.8 72.5

#100 93.8 15.6 56.9

#200 19.4 3.2 53.7 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

 

 

 

Source of Specification

 

 

 

 

Project Specification

 

 

10YR 3/3

5/14/08

May 16-21,2008

JRP

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #7

JM-TP-7

5/16/08

Clay Cover Material
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    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

6.0%  8.5% 4.2% 8.8% 18.8% 34.7%  19.0%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 14.5 Report No.: TP-7

Sample Source: CQM, INC.

Atterberg Limits: LL= 27.6 PL= 14.9 PI= 12.7 Client:

Munsell Color Code: 10YR 3/3 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

SANDY LEAN CLAY, a little gravel, dark brown (CL)

Test Pit #7

JM-TP-7
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 7

Sample No: JM-TP-7 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: SANDY LEAN CLAY, dark brown (CL)

Munsell Color Code: 10YR 3/3 Atterberg Limits: LL=27.6 PL=14.9 PI=12.7

Maximum Dry Density (lb/cu.ft.): 128.3 Optimum Moisture (%): 9.8 Wet Density (lb/cu.ft.): 140.9
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         Client:

        Project:

        Prepared by: Date: 6/9/08

        Checked by: Date:

GENERAL DATA:
Sample Location: Test Pit 7
Sample Number: JM-TP-7
Date Sampled: 5/14/08
Date Received: 5/16/08

PROJECT
SPECIFICATIONS

LABORATORY DATA:
Method of Test: Flex Wall - Remolded
Length of Sample (inches): 3.925
Diameter of Sample (inches): 3.999
Dates Tested: May 23-29, 2008
Moisture Content (%) 12.1
Dry Density (pcf): 118.6
% Compaction: 92.4
Soil Classification: SANDY LEAN CLAY,

W/GRAVEL, dark
  brown (CL)

Max. Head Differential (ft.) 6.0
Confining Pressure (Effective psi): 2.0
Hydraulic Gradient: 15-17
Trial No.: 3-6
Water Temperature: 21°C
Coefficient of Permeability (cm/sec): 7.6 x 10-8 7.0 x 10-6

or slower

REMARKS:

FALLING HEAD PERMEABILITY TEST

CQM, INC.

REPORT OF:

2679 Continental Drive

Green Bay, WI  54311

(920) 465-3911

ASTM: D5084

Johns Manville Waukegan Plant

Waukegan Plant 

Jon L. Novak
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CQM, INC.

SIEVE ANALYSIS OF COARSE TO FINE AGGREGATES (ASTM D422)

GENERAL DATA:

Client: 

Project: 

Location Sampled: 

Sample No: 

Depth of Sample: 

Date Received: 

Sample Designated For: 

Source of Sample: 

Munsell Color Code: 

Date Sampled:

LABORATORY DATA:

Date Tested: 

Test Performed By: 

24 Hrs. Turn Around: NO

Washed Gradation: YES Dry Weight of Soil (gms): 575.6

Sieve Weight % % Project Specification

Size Retained Retained Passing % Passing by Weight

3"

1 1/2"

1"      

3/4" 0.0 0.0 100.0

1/2" 17.9 3.1 96.9

3/8" 8.7 1.5 95.4

#4 30.5 5.3 90.1

#10 33.3 5.8 84.3

#40 64.5 11.2 73.1

#100 94.7 16.5 56.6

#200 32.2 5.6 51.0 50-100

REVIEWED BY:  Remarks:

DATE REVIEWED:  

Johns Manville Waukegan Plant

Waukegen Plant

Test Pit #8

JM-TP-8

5/16/08

Clay Cover Material

10YR 3/3

5/14/08

May 16-21,2008

JRP

 

 

Project Specification

 

 

Source of Specification
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    Gravel Sand

     Coarse    Fine   Coarse       Medium    Fine Silt Clay

 9.9% 5.8% 11.2% 22.1% 34.5%  16.5%

Soil Classification:

Location Sampled: Elevation or Depth: Date Sampled: 5/14/08

Sample Number: Sampled Moisture Content (%): 10.8 Report No.: TP-8

Sample Source: CQM, INC.

Atterberg Limits: LL= 23.1 PL= 12.8 PI= 10.3 Client:

Munsell Color Code: 10YR 3/3 Project: Page: 2

Date Received: 5/16/08 Prepared by: Date: 6/6/08

Coefficients: Cc= Cu= Checked by: Date:

Michael R. Andraschko

GRAIN SIZE DISTRIBUTION CURVE
U.S. Standard Sieve Sizes

Johns Manville Waukegan Plant

Waukegen Plant

SANDY LEAN CLAY, a little gravel, dark brown (CL)

Test Pit #8

JM-TP-8
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                     MOISTURE - DENSITY RELATIONS OF SOIL

GENERAL DATA:

Client: Johns Manville Waukegan Plant

Project: Waukegan Plant

Contractor: Sampled From: Test Pit 8

Sample No: JM-TP-8 Date Received: 5/16/08

Tested By: TKA  Reviewed By:  

LABORATORY DATA:  

Method of Test: ASTM D1557 - Method "A" 

Soil Classification: LEAN CLAY W/SAND, dark brown (CL)

Munsell Color Code: 10YR 3/3 Atterberg Limits: LL=23.1 PL=12.8 PI=10.3

Maximum Dry Density (lb/cu.ft.): 131.1 Optimum Moisture (%): 9.1 Wet Density (lb/cu.ft.): 143.0

   

  

CQM, INC.
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         Client:

        Project:

        Prepared by: Date: 6/9/08

        Checked by: Date:

GENERAL DATA:
Sample Location: Test Pit 8 
Sample Number: JM-TP-8
Date Sampled: 5/14/08
Date Received: 5/16/08

PROJECT
SPECIFICATIONS

LABORATORY DATA:
Method of Test: Flex Wall - Remolded
Length of Sample (inches): 4.108
Diameter of Sample (inches): 3.938
Dates Tested: May 23-29, 2008
Moisture Content (%) 13.3
Dry Density (pcf): 116.8
% Compaction: 89.1
Soil Classification: SANDY LEAN CLAY,

a little gravel,
dark brown 

(CL)

Max. Head Differential (ft.) 6.0
Confining Pressure (Effective psi): 2.0
Hydraulic Gradient: 16-17
Trial No.: 3-6
Water Temperature: 21°C
Coefficient of Permeability (cm/sec): 7.4 x 10-8 7.0 x 10-6

or slower

REMARKS:

Johns Manville Waukegan Plant

Waukegan Plant 

Jon L. Novak

CQM, INC.

REPORT OF:

2679 Continental Drive

Green Bay, WI  54311

(920) 465-3911

ASTM: D5084

FALLING HEAD PERMEABILITY TEST
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Non-Asbestos Containing On-Site Landfill Capping Activities – Construction Completion Report  
Johns Manville, Waukegan, Illinois November 2018 
 

 

Appendix F 
 

Barrier Layer Compaction Testing Results 



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 BARRIER LAYER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 8/18/08 2083750 1126100 10.6 128.7 98.9

2 8/18/08 2083640 1126090 11.8 121.4 93.3

3 8/20/08 2083775 1126150 10.8 123.2 94.7

4 8/20/08 2083750 1126250 10.5 122.2 93.9

5 8/21/08 2083800 1126450 10.4 123.1 94.6

6 8/21/08 2083800 1126500 11.0 122.1 93.9

7 8/18/08 2083700 1126050 11.8 125.4 96.4

8 8/18/08 2083615 1126130 11.5 126.5 97.2

9 8/26/08 2083800 1126400 11.0 117.3 90.2

10 8/26/08 2083800 1126500 11.1 123.2 94.7

11 8/26/08 2083800 1126600 11.0 125.6 96.52

2

2

2

2

1

Lift

No.

1

1

1

1

1

1



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 BARRIER LAYER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 8/22/08 2084150 1126250 11.5 119.1 91.5

2 8/22/08 2084150 1126350 11.1 117.8 90.5

3 8/22/08 2084150 1126450 11.5 119.0 91.5

4 8/22/08 2084050 1126450 10.6 117.7 90.5

5 8/22/08 2084150 1126550 12.0 119.7 92.0

6 8/22/08 2084050 1126550 12.8 121.6 93.5

7 8/22/08 2084150 1126650 10.8 125.5 96.5

8 8/22/08 2084050 1126650 12.4 119.4 91.8

9 8/27/08 2084150 1126200 10.5 125.8 96.7

10 8/27/08 2084100 1126200 12.5 124.3 95.5

11 8/27/08 2084150 1126300 11.5 126.2 97.0

12 8/27/08 2084100 1126300 11.1 122.5 94.2

13 8/27/08 2084150 1126400 10.4 123.7 95.1

14 8/27/08 2084100 1126400 12.0 123.2 94.7

15 8/27/08 2084150 1126500 11.1 122.5 94.2

16 8/27/08 2084100 1126500 11.6 126.2 97.0

17 8/27/08 2084150 1126600 11.3 125.0 96.1

18 8/27/08 2084100 1126600 11.3 126.7 97.4

Lift

No.
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Non-Asbestos Containing On-Site Landfill Capping Activities – Construction Completion Report  
Johns Manville, Waukegan, Illinois November 2018 
 

 

Appendix G 
 

Protective Layer Compaction Testing Results 



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 9/10/08 2083700 1125400 12.2 121.3 93.2

2 9/10/08 2083600 1125400 14.2 118.4 91.0

3 9/10/08 2083800 1125500 14.0 117.2 90.1

4 9/10/08 2083700 1125500 13.9 117.3 90.2

5 9/10/08 2083600 1125500 13.0 122.3 94.0

6 8/29/08 2083800 1125600 14.2 118.4 91.0

7 8/29/08 2083700 1125600 13.5 120.5 92.6

8 9/2/08 2083600 1125600 10.5 119.9 92.2

9 9/10/08 2083500 1125600 12.8 120.2 92.4

10 8/29/08 2083800 1125700 13.3 120.8 92.9

11 8/29/08 2083700 1125700 11.3 122.5 94.2

12 8/29/08 2083600 1125700 12.9 121.1 93.1

13 9/10/08 2083500 1125700 12.8 120.4 92.5

14 8/28/08 2083800 1125800 13.0 117.4 90.2

15 8/28/08 2083700 1125800 11.9 119.2 91.6

16 9/2/08 2083600 1125800 10.8 128.3 98.6

17 9/10/08 2083500 1125800 13.2 120.7 92.8

18 8/28/08 2083800 1125900 10.8 120.2 92.4

19 8/28/08 2083700 1125900 12.1 120.4 92.5

20 8/28/08 2083600 1125900 13.0 121.4 93.3

21 9/10/08 2083500 1125900 13.2 120.7 92.8
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1
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Lift

No.

1

1

1



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

22 8/27/08 2083900 1126000 12.1 123.9 95.2

23 8/28/08 2083800 1126000 11.7 123.0 94.5

24 8/28/08 2083700 1126000 13.2 118.2 90.9

25 8/28/08 2083600 1126000 13.5 120.5 92.6

26 9/10/08 2083500 1126000 13.7 118.9 91.4

27 9/3/08 2083800 1126100 13.4 120.6 92.7

28 9/3/08 2083700 1126100 13.9 118.5 91.1

29 9/3/08 2083600 1126100 12.9 118.4 91.0

30 9/10/08 2083500 1126100 11.8 123.1 94.6

31 9/3/08 2083800 1126200 13.9 118.8 91.3

32 9/3/08 2083700 1126200 13.6 118.7 91.2

33 9/3/08 2083600 1126200 13.9 118.5 91.1

34 9/10/08 2083500 1126200 13.0 121.1 93.1

35 9/3/08 2083800 1126300 14.0 118.7 91.2

36 9/3/08 2083700 1126300 13.5 118.4 91.0

37 9/3/08 2083600 1126300 13.8 120.3 92.5

38 9/10/08 2083500 1126300 12.7 123.7 95.1

39 9/8/08 2083800 1126400 14.1 119.0 91.5

40 9/8/08 2083700 1126400 13.6 120.2 92.4

41 9/10/08 2083600 1126400 14.3 118.1 90.8

42 9/10/08 2083500 1126400 13.3 118.9 91.4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

43 9/10/08 2083800 1126500 12.0 117.6 90.4

44 9/10/08 2083700 1126500 13.2 120.7 92.8

45 9/10/08 2083600 1126500 14.4 118.2 90.9

46 9/19/08 2083500 1126500 14.1 117.1 90.0

47 9/10/08 2083800 1126600 14.3 118.5 91.1

48 9/10/08 2083700 1126600 13.0 121.1 93.1

49 9/19/08 2083600 1126600 12.8 119.1 91.5

50 9/10/08 2083650 1125350 13.2 120.7 92.8

51 9/10/08 2083750 1125450 13.3 121.0 93.0

52 9/10/08 2083650 1125450 13.5 120.5 92.6

53 9/10/08 2083550 1125450 12.7 121.6 93.5

54 9/2/08 2083750 1125550 13.2 117.5 90.3

55 9/2/08 2083650 1125550 13.7 120.0 92.2

56 9/2/08 2083550 1125550 12.5 122.6 94.2

57 8/29/08 2083750 1125650 13.0 122.3 94.0

58 8/29/08 2083650 1125650 12.2 121.3 93.2

59 9/2/08 2083550 1125650 11.8 124.0 95.3

60 8/29/08 2083750 1125750 12.3 120.3 92.5

61 8/29/08 2083650 1125750 12.7 118.4 91.0

62 9/2/08 2083550 1125750 11.4 125.0 96.1

63 8/28/08 2083850 1125850 12.9 123.1 94.62

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

2

1

1

1

1

3



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

64 8/28/08 2083750 1125850 12.2 123.1 94.6

65 8/28/08 2083650 1125850 13.1 121.6 93.5

66 8/28/08 2083550 1125850 12.1 125.4 96.4

67 8/28/08 2083850 1125950 11.9 117.7 90.5

68 8/28/08 2083750 1125950 12.3 119.6 91.9

69 8/28/08 2083650 1125950 12.8 121.4 93.3

70 9/2/08 2083550 1125950 10.6 126.2 97.0

71 8/28/08 2083850 1126050 12.8 119.1 91.5

72 8/28/08 2083750 1126050 11.3 122.5 94.2

73 8/28/08 2083650 1126050 12.7 121.6 93.5

74 9/10/08 2083550 1126050 10.8 124.3 95.5

75 9/3/08 2083850 1126150 12.1 120.4 92.5

76 9/3/08 2083750 1126150 13.4 121.5 93.4

77 9/3/08 2083650 1126150 13.3 121.0 93.0

78 9/10/08 2083550 1126150 12.0 120.6 92.7

79 9/3/08 2083850 1126250 13.6 118.3 90.9

80 9/3/08 2083750 1126250 13.7 118.8 91.3

81 9/3/08 2083650 1126250 14.4 118.6 91.2

82 9/10/08 2083550 1126250 10.4 127.1 97.7

83 9/12/08 2083450 1126250 10.4 118.3 90.9

84 9/8/08 2083850 1126350 12.8 120.6 92.7

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

4



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

85 9/3/08 2083750 1126350 13.9 117.1 90.0

86 9/3/08 2083650 1126350 12.9 120.2 92.4

87 9/10/08 2083550 1126350 13.2 120.7 92.8

88 9/12/08 2083450 1126350 12.1 118.3 90.9

89 9/10/08 2083850 1126450 13.3 117.4 90.2

90 9/10/08 2083750 1126450 14.4 118.1 90.8

91 9/10/08 2083650 1126450 12.9 120.4 92.5

92 9/10/08 2083550 1126450 13.3 120.8 92.9

93 9/10/08 2083850 1126550 14.2 118.6 91.2

94 9/10/08 2083750 1126550 12.6 117.4 90.2

95 9/10/08 2083650 1126550 13.7 117.3 90.2

96 9/10/08 2083550 1126550 13.2 120.7 92.8

97 9/11/08 2083700 1125400 12.4 122.2 93.9

98 9/11/08 2083600 1125400 14.1 117.9 90.6

99 9/11/08 2083800 1125500 13.4 117.9 90.6

100 9/11/08 2083700 1125500 12.0 120.9 92.9

101 9/11/08 2083600 1125500 13.0 119.5 91.9

102 8/29/08 2083800 1125600 13.3 121.0 93.0

103 8/29/08 2083700 1125600 12.7 121.6 93.5

104 9/2/08 2083600 1125600 11.1 119.1 91.5

105 9/12/08 2083500 1125600 13.6 120.9 92.9

3

3

3

3

3

3

3

2

2

3

3

2

2

2

2

2

2

2

2

2

2
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

106 8/29/08 2083800 1125700 12.5 120.9 92.9

107 8/29/08 2083700 1125700 13.0 122.3 94.0

108 8/29/08 2083600 1125700 12.2 123.6 95.0

109 9/12/08 2083500 1125700 13.8 120.9 92.9

110 8/29/08 2083800 1125800 13.3 120.4 92.5

111 8/29/08 2083700 1125800 12.1 120.8 92.9

112 8/29/08 2083600 1125800 12.9 121.7 93.5

113 9/12/08 2083500 1125800 14.4 118.3 90.9

114 8/28/08 2083800 1125900 12.9 122.7 94.3

115 8/28/08 2083700 1125900 12.8 121.1 93.1

116 8/29/08 2083600 1125900 13.3 121.0 93.0

117 9/12/08 2083500 1125900 13.1 121.9 93.7

118 8/27/08 2083900 1126000 12.2 122.5 94.2

119 8/28/08 2083800 1126000 11.5 125.4 96.4

120 8/28/08 2083700 1126000 11.9 120.4 92.5

121 8/29/08 2083600 1126000 13.5 119.9 92.2

122 9/17/08 2083500 1126000 11.9 118.0 90.7

123 9/3/08 2083800 1126100 12.6 119.6 91.9

124 9/3/08 2083700 1126100 13.4 120.6 92.7

125 9/3/08 2083600 1126100 12.7 120.8 92.9

126 9/17/08 2083500 1126100 11.8 120.1 92.3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

127 9/17/08 2083800 1126200 11.0 118.1 90.8

128 9/17/08 2083700 1126200 11.5 118.4 91.0

129 9/17/08 2083600 1126200 11.6 120.5 92.6

130 9/17/08 2083500 1126200 13.2 118.2 90.9

131 9/18/08 2083800 1126300 10.6 125.8 96.7

132 9/17/08 2083700 1126300 12.6 120.0 92.2

133 9/17/08 2083600 1126300 10.8 122.9 94.5

134 9/17/08 2083500 1126300 11.9 124.6 95.8

135 9/17/08 2083800 1126400 11.2 118.8 91.3

136 9/18/08 2083700 1126400 13.1 118.7 91.2

137 9/17/08 2083600 1126400 10.6 126.3 97.1

138 9/17/08 2083500 1126400 10.6 123.9 95.2

139 9/17/08 2083800 1126500 11.4 122.7 94.3

140 9/17/08 2083700 1126500 11.1 124.4 95.6

141 9/18/08 2083600 1126500 13.4 120.2 92.4

142 9/18/08 2083500 1126500 13.1 120.2 92.4

143 9/17/08 2083800 1126600 13.3 118.2 90.9

144 9/17/08 2083700 1126600 12.1 120.3 92.5

145 9/19/08 2083600 1126600 12.6 119.2 91.6

146 9/11/08 2083650 1125350 13.6 118.6 91.2

147 9/11/08 2083750 1125450 12.1 119.6 91.9

3

3

4

4

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

148 9/11/08 2083650 1125450 14.3 119.0 91.5

149 9/11/08 2083550 1125450 12.5 117.5 90.3

150 9/11/08 2083750 1125550 12.8 119.6 91.9

151 9/11/08 2083650 1125550 12.5 121.3 93.2

152 9/11/08 2083550 1125550 12.5 117.5 90.3

153 9/12/08 2083750 1125650 13.4 117.8 90.5

154 9/12/08 2083650 1125650 13.3 117.8 90.5

155 9/12/08 2083550 1125650 13.8 120.9 92.9

156 9/12/08 2083750 1125750 13.3 117.5 90.3

157 9/12/08 2083650 1125750 12.7 122.1 93.9

158 9/12/08 2083550 1125750 12.4 121.9 93.7

159 9/12/08 2083850 1125850 12.7 124.1 95.4

160 9/12/08 2083750 1125850 10.7 128.4 98.7

161 9/12/08 2083650 1125850 11.6 126.9 97.5

162 9/12/08 2083550 1125850 12.7 124.1 95.4

163 9/17/08 2083850 1125950 12.4 123.2 94.7

164 9/17/08 2083750 1125950 13.3 120.7 92.8

165 9/17/08 2083650 1125950 12.7 120.9 92.9

166 9/17/08 2083550 1125950 12.3 121.9 93.7

167 9/18/08 2083850 1126050 11.1 120.9 92.9

168 9/18/08 2083750 1126050 13.9 121.7 93.54

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

169 9/17/08 2083650 1126050 11.4 123.2 94.7

170 9/17/08 2083550 1126050 12.2 120.4 92.5

171 9/18/08 2083850 1126150 12.6 121.1 93.1

172 9/18/08 2083750 1126150 13.0 122.3 94.0

173 9/17/08 2083650 1126150 13.3 119.3 91.7

174 9/18/08 2083550 1126150 12.1 120.2 92.4

175 9/18/08 2083850 1126250 13.9 120.4 92.5

176 9/18/08 2083750 1126250 10.9 122.9 94.5

177 9/17/08 2083650 1126250 12.8 123.1 94.6

178 9/17/08 2083550 1126250 13.8 119.4 91.8

179 9/17/08 2083450 1126250 14.2 118.6 91.2

180 9/18/08 2083850 1126350 11.7 120.4 92.5

181 9/18/08 2083750 1126350 12.8 122.1 93.9

182 9/17/08 2083650 1126350 13.3 120.4 92.5

183 9/17/08 2083550 1126350 13.8 121.3 93.2

184 9/17/08 2083450 1126350 11.1 119.2 91.6

185 9/18/08 2083850 1126450 11.3 120.5 92.6

186 9/18/08 2083750 1126450 12.8 122.3 94.0

187 9/18/08 2083650 1126450 12.1 123.0 94.5

188 9/17/08 2083550 1126450 13.1 119.0 91.5

189 9/18/08 2083850 1126550 11.7 121.1 93.1

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

190 9/18/08 2083750 1126550 10.8 124.4 95.6

191 9/19/08 2083650 1126550 12.8 119.9 92.2

192 9/19/08 2083550 1126550 14.2 117.9 90.6

193 9/11/08 2083700 1125400 13.3 118.8 91.3

194 9/11/08 2083600 1125400 14.4 118.8 91.3

195 9/11/08 2083800 1125500 13.0 121.2 93.2

196 9/11/08 2083700 1125500 12.7 120.0 92.2

197 9/11/08 2083600 1125500 12.9 120.4 92.5

198 9/12/08 2083800 1125600 12.5 117.9 90.6

199 9/12/08 2083700 1125600 13.1 121.9 93.7

200 9/12/08 2083600 1125600 12.5 122.4 94.1

201 9/12/08 2083500 1125600 14.4 118.3 90.9

202 9/12/08 2083800 1125700 10.4 127.2 97.8

203 9/12/08 2083700 1125700 13.3 121.0 93.0

204 9/12/08 2083600 1125700 12.5 122.4 94.1

205 9/12/08 2083500 1125700 13.3 120.6 92.7

206 9/12/08 2083800 1125800 12.5 123.8 95.2

207 9/12/08 2083700 1125800 12.8 120.8 92.9

208 9/12/08 2083600 1125800 13.0 122.1 93.9

209 9/12/08 2083500 1125800 11.7 121.1 93.1

210 9/12/08 2083800 1125900 14.4 117.5 90.3

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

4

5

5

5

4

4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

211 9/12/08 2083700 1125900 10.9 124.4 95.6

212 9/12/08 2083600 1125900 10.4 124.8 95.9

213 9/12/08 2083500 1125900 12.7 122.3 94.0

214 8/27/08 2083900 1126000 11.2 125.3 96.3

215 9/17/08 2083800 1126000 10.5 123.7 95.1

216 9/17/08 2083700 1126000 10.8 124.3 95.5

217 9/17/08 2083600 1126000 11.9 121.9 93.7

218 9/17/08 2083500 1126000 12.0 121.1 93.1

219 9/22/08 2083800 1126100 11.4 124.4 95.6

220 9/19/08 2083700 1126100 13.6 119.5 91.9

221 9/19/08 2083600 1126100 12.5 118.6 91.2

222 9/17/08 2083500 1126100 11.9 118.0 90.7

223 9/22/08 2083800 1126200 13.9 118.1 90.8

224 9/19/08 2083700 1126200 14.1 118.1 90.8

225 9/19/08 2083600 1126200 12.3 122.1 93.9

226 9/18/08 2083500 1126200 13.5 119.2 91.6

227 9/22/08 2083800 1126300 12.7 117.5 90.3

228 9/19/08 2083700 1126300 13.5 118.0 90.7

229 9/19/08 2083600 1126300 11.9 121.2 93.2

230 9/17/08 2083500 1126300 13.5 117.8 90.5

231 9/22/08 2083800 1126400 11.1 121.2 93.2

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

232 9/19/08 2083700 1126400 14.0 117.6 90.4

233 9/19/08 2083600 1126400 12.1 120.7 92.8

234 9/17/08 2083500 1126400 13.2 118.3 90.9

235 9/22/08 2083800 1126500 11.7 120.1 92.3

236 9/19/08 2083700 1126500 12.0 119.1 91.5

237 9/19/08 2083600 1126500 12.4 122.0 93.8

238 9/17/08 2083500 1126500 13.1 117.1 90.0

239 9/22/08 2083800 1126600 12.1 120.3 92.5

240 9/22/08 2083700 1126600 13.5 119.2 91.6

241 9/22/08 2083600 1126600 11.7 121.5 93.4

5

5

5

5

5

5

5

5

5

5

12



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 9/24/08 2084300 1126200 10.4 125.7 96.6

2 9/24/08 2084200 1126200 13.5 118.0 90.7

3 9/24/08 2084100 1126200 12.0 121.1 93.1

4 9/23/08 2084600 1126300 11.9 119.5 91.9

5 9/23/08 2084500 1126300 11.0 122.9 94.5

6 9/23/08 2084400 1126300 11.7 125.9 96.8

7 9/24/08 2084300 1126300 11.9 124.1 95.4

8 9/24/08 2084200 1126300 10.5 127.1 97.7

9 9/24/08 2084100 1126300 11.8 120.8 92.9

10 9/23/08 2084500 1126400 12.2 117.5 90.3

11 9/23/08 2084400 1126400 11.9 124.6 95.8

12 9/24/08 2084300 1126400 12.9 122.8 94.4

13 9/24/08 2084200 1126400 10.6 126.5 97.2

14 9/24/08 2084100 1126400 11.2 124.4 95.6

15 9/23/08 2084500 1126500 14.3 118.0 90.7

16 9/23/08 2084400 1126500 12.0 119.6 91.9

17 9/24/08 2084300 1126500 12.1 121.3 93.2

18 9/24/08 2084200 1126500 10.9 123.8 95.2

19 9/24/08 2084100 1126500 11.5 119.4 91.8

20 9/23/08 2084500 1126600 12.1 121.3 93.2

21 9/23/08 2084400 1126600 12.3 120.9 92.9

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Lift

No.

1

1

1



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

22 9/24/08 2084300 1126600 11.6 121.5 93.4

23 9/24/08 2084200 1126600 12.1 123.5 94.9

24 9/24/08 2084100 1126600 10.7 123.8 95.2

25 9/23/08 2084550 1126250 11.0 123.1 94.6

26 9/23/08 2084450 1126250 10.8 125.8 96.7

27 9/23/08 2084350 1126250 10.4 124.7 95.8

28 9/24/08 2084250 1126250 11.4 118.5 91.1

29 9/24/08 2084150 1126250 12.1 119.5 91.9

30 9/23/08 2084750 1126350 13.1 118.8 91.3

31 9/23/08 2084650 1126350 11.5 121.8 93.6

32 9/23/08 2084550 1126350 11.3 126.1 96.9

33 9/23/08 2084450 1126350 10.5 123.6 95.0

34 9/23/08 2084350 1126350 11.3 126.1 96.9

35 9/24/08 2084250 1126350 11.8 126.4 97.2

36 9/24/08 2084150 1126350 12.8 121.2 93.2

37 9/23/08 2084450 1126450 12.0 124.9 96.0

38 9/23/08 2084350 1126450 12.8 121.2 93.2

39 9/24/08 2084250 1126450 11.4 126.0 96.8

40 9/24/08 2084150 1126450 12.3 124.0 95.3

41 9/23/08 2084450 1126550 10.7 128.4 98.7

42 9/23/08 2084350 1126550 10.5 123.6 95.0

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

2

2

1

2



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

43 9/24/08 2084250 1126550 11.4 122.2 93.9

44 9/24/08 2084150 1126550 12.1 126.4 97.2

45 9/25/08 2084300 1126200 11.7 122.4 94.1

46 9/25/08 2084200 1126200 13.5 117.7 90.5

47 9/25/08 2084100 1126200 13.6 117.9 90.6

48 9/25/08 2084600 1126300 12.3 123.0 94.5

49 9/25/08 2084500 1126300 14.1 117.6 90.4

50 9/25/08 2084400 1126300 12.6 119.1 91.5

51 9/25/08 2084300 1126300 10.9 124.6 95.8

52 9/25/08 2084200 1126300 13.6 119.1 91.5

53 9/25/08 2084100 1126300 13.4 119.9 92.2

54 9/25/08 2084500 1126400 11.4 123.9 95.2

55 9/25/08 2084400 1126400 13.5 119.5 91.9

56 9/25/08 2084300 1126400 12.7 120.0 92.2

57 9/25/08 2084200 1126400 11.7 117.3 90.2

58 9/25/08 2084100 1126400 12.0 123.9 95.2

59 9/25/08 2084500 1126500 13.0 120.3 92.5

60 9/25/08 2084400 1126500 12.2 121.7 93.5

61 9/25/08 2084300 1126500 12.2 121.9 93.7

62 9/25/08 2084200 1126500 10.5 122.4 94.1

63 9/25/08 2084100 1126500 11.7 122.4 94.13

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

2

2

3

3

3



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

64 9/25/08 2084500 1126600 12.1 125.0 96.1

65 9/25/08 2084400 1126600 11.3 123.5 94.9

66 9/25/08 2084300 1126600 13.3 117.6 90.4

67 9/25/08 2084200 1126600 12.6 119.5 91.9

68 9/25/08 2084100 1126600 11.5 122.8 94.4

69 9/25/08 2084550 1126250 12.1 120.4 92.5

70 9/25/08 2084450 1126250 13.2 118.0 90.7

71 9/25/08 2084350 1126250 12.9 117.1 90.0

72 9/25/08 2084250 1126250 13.1 121.8 93.6

73 9/25/08 2084150 1126250 13.0 118.3 90.9

74 9/25/08 2084750 1126350 12.0 123.6 95.0

75 9/25/08 2084650 1126350 11.8 121.7 93.5

76 9/25/08 2084550 1126350 12.3 123.0 94.5

77 9/25/08 2084450 1126350 12.6 121.4 93.3

78 9/25/08 2084350 1126350 10.6 122.5 94.2

79 9/25/08 2084250 1126350 12.3 118.5 91.1

80 9/25/08 2084150 1126350 12.6 122.9 94.5

81 9/25/08 2084450 1126450 12.8 119.7 92.0

82 9/25/08 2084350 1126450 13.5 119.5 91.9

83 9/25/08 2084250 1126450 10.6 124.2 95.5

84 9/25/08 2084150 1126450 10.6 129.6 99.6

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

3

4

4

3

3

3

4



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

85 9/25/08 2084050 1126450 11.9 125.0 96.1

86 9/25/08 2084450 1126550 12.3 118.0 90.7

87 9/25/08 2084350 1126550 12.6 122.2 93.9

88 9/25/08 2084250 1126550 11.2 117.9 90.6

89 9/25/08 2084150 1126550 12.3 124.2 95.5

90 9/25/08 2084050 1126550 12.1 125.0 96.1

91 9/25/08 2084300 1126200 12.6 123.0 94.5

92 9/25/08 2084200 1126200 12.2 124.0 95.3

93 9/25/08 2084100 1126200 10.6 120.9 92.9

94 9/25/08 2084600 1126300 10.6 129.6 99.6

95 9/25/08 2084500 1126300 11.6 125.1 96.2

96 9/25/08 2084400 1126300 11.9 121.2 93.2

97 9/25/08 2084300 1126300 12.1 125.0 96.1

98 9/25/08 2084200 1126300 12.3 118.0 90.7

99 9/25/08 2084100 1126300 11.5 122.7 94.3

100 9/25/08 2084500 1126400 12.9 120.8 92.9

101 9/25/08 2084400 1126400 12.5 120.4 92.5

102 9/25/08 2084300 1126400 12.4 121.4 93.3

103 9/25/08 2084200 1126400 11.8 119.6 91.9

104 9/25/08 2084100 1126400 11.6 124.1 95.4

105 9/25/08 2084500 1126500 13.9 118.5 91.1

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

4

4

4

4

4

4

5



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

106 9/25/08 2084400 1126500 13.1 121.0 93.0

107 9/25/08 2084300 1126500 11.6 126.4 97.2

108 9/25/08 2084200 1126500 12.7 121.6 93.5

109 9/25/08 2084100 1126500 14.3 117.8 90.5

110 9/25/08 2084500 1126600 11.8 120.1 92.3

111 9/25/08 2084400 1126600 11.1 123.9 95.2

112 9/25/08 2084300 1126600 12.1 125.0 96.1

113 9/25/08 2084200 1126600 13.4 120.0 92.2

114 9/25/08 2084100 1126600 10.5 122.4 94.1

5

5

5

5

5

5

5

5

5

6



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 EAST CHANNEL

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 8/21/08 2084250 1126636 11.9 123.9 95.2

2 8/21/08 2084300 1126640 12.0 125.4 96.4

3 8/21/08 2084350 1126642 13.6 121.3 93.2

4 8/21/08 2084325 1126638 13.5 119.9 92.2

5 8/21/08 2084375 1126643 14.1 120.7 92.8

6 8/21/08 2084260 1126636 13.0 121.7 93.5

7 8/21/08 2084300 1126640 10.6 126.3 97.1

8 9/3/08 2084350 1126642 13.4 120.6 92.7

3

3

1

2

2

3

Lift

No.

1

1

1
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Field Reports 
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Appendix I 
 

Photographs 



Photograph No. 1 August 20, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A John Deere 3500 backhoe was utilized to excavate excess barrier layer material on Area 2 Final 
Cover.  Viewing northeast. 

Photograph No. 2 August 20, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A Caterpillar 825C sheepsfoot compactor was utilized to compact the barrier layer material on Area 1 
Final Cover.  Viewing northeast. 

1 



Photograph No. 3 August 20, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Adding moisture to the barrier layer material prior to compaction on Area 1 Final Cover.  Viewing 
south. 

Photograph No. 4 August 26, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Grading and compaction of barrier layer material on Area 2 Final Cover.  Viewing east. 

2 



Photograph No. 5 August 21, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Barrier layer surface complete on the west half of Area 1 Final Cover.  Viewing west. 

Photograph No. 6 August 26, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Sand drainage layer material placement on Area 1 Final Cover.  Viewing east. 

3 



Photograph No. 7 August 26, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A Caterpillar 312B backhoe was utilized to place sand drainage layer material over the perimeter 4-inch 
collection pipe on Area 1 Final Cover.  Viewing west. 

Photograph No. 8 August 26, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Grading and compaction of barrier layer material on Area 2 Final Cover.  Viewing south. 

4 



Photograph No. 9 August 27, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A John Deere 850 dozer was utilized to grade sand drainage layer material on Area 1 Final Cover.  
Viewing south. 

Photograph No. 10 August 28, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A Bomag smooth drum roller was utilized to prepare the surface prior to sand drainage layer placement 
on Area 2 Final Cover.  Viewing north. 

5 



Photograph No. 11 August 29, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A Caterpillar 312B backhoe was utilized to place sand drainage layer material over the perimeter 4-inch 
collection pipe on Area 2 final cover.  Viewing north. 

Photograph No. 12 August 29, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Placement of GCL material along with 4-inch collection pipe in the Area 2 Final Cover west swale.  
Viewing north. 

6 



Photograph No. 13 September 2, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A John Deere 850 dozer was utilized to grade sand drainage layer material on Area 2 Final Cover.  
Viewing west. 

Photograph No. 14 September 11, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Sand drainage layer placement complete on Area 2 Final Cover.  Viewing southeast. 

7 



Photograph No. 15 September 11, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A Caterpillar 825C sheepsfoot compactor was utilized to compact the protective layer material on 
Area 1 Final Cover.  Viewing east. 

Photograph No. 16 September 11, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A Troxler model 3440 nuclear density gauge was utilized for determining in-place density and moisture 
content.  Each protective layer penetration was backfilled with granular bentonite.  Viewing west. 

8 



Photograph No. 17 September 11, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Placement of protective layer material on Area 1 Final Cover utilizing Caterpillar 627 scrapers.   
Viewing east. 

Photograph No. 18 September 22, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
A John Deere 850 dozer equipped with a GPS unit was utilized to grade the protective layer material on 
Area 1 Final Cover.  Viewing west. 

9 



Photograph No. 19 September 23, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Placement of protective layer material on Area 2 Final Cover utilizing Caterpillar 627 scrapers.   
Viewing east. 

Photograph No. 20 September 24, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Seed mixture utilized on Area 1 and Area 2 Final Cover. 

10 



Photograph No. 21 September 22, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Erosion control matting utilized on Area 1 and Area 2 Final Cover. 

Photograph No. 22 September 25, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Scarifying the surface prior to seeding on Area 1 Final Cover.  Viewing west. 

11 



Photograph No. 23 September 25, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Placement of erosion control matting on Area 1 Final Cover.  Viewing west. 

Photograph No. 24 October 6, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Seeding complete for the CERCLA Cap east channel located east of Area 2 Final Cover.  Viewing north. 

12 



Photograph No. 25 October 15, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Seeding complete on Area 1 Final Cover.  Viewing west. 

Photograph No. 26 October 22, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Seeding complete on Area 2 Final Cover.  Viewing east. 

13 



Photograph No. 27 November 4, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Placement of woven geotextile on the access road for Area 1 Final Cover.  Viewing west. 

Photograph No. 28 November 4, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Placement of CA6 aggregate material on the access road for Area 1 Final Cover.  Viewing west. 

14 



Photograph No. 29 November 11, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Access road complete on Area 1 Final Cover.  Viewing east. 

Photograph No. 30 November 11, 2008 
Photographer: Chris R. Goffard Signature: _________________________________ 
Access road complete between Area 1 and Area 2 Final Cover.  Viewing east. 

15 
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OSL status before capping commenced. 
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OSL status before capping commenced. 
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OSL capping progress. 
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OSL capping work completed, vegetative cover established. 
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Sand Data Validation Summaries 



8/22/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/17/2005 Date Received: 8/18/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

Asbestos
Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
040515950

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

\\USWRV2PFPSW001\Data\projects\Projects\Johns Manville\Projects\60307445-Engineering Services\T060_TPH Engr_2013 - SRP ROR-RAP\2014 Fill Source Test Results\Soil 
Data Validation\21 JM QC Review checklist_29Jan2018.xls 1



8/24/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/17/2005 Date Received: 8/17/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

Surrogates

Matrix: Solids

Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 7470A, 5035A/8260B, 6010B-3050B, 8270C-3540C, 8081A/8082-

Reviewer Name: Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
5-2529

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

VOC's, SVOC's, RCRA Metals, pH, Pesticides, PCBsParameters:
Method IDs:

009-07992-00-001

\\USWRV2PFPSW001\Data\projects\Projects\Johns Manville\Projects\60307445-Engineering Services\T060_TPH Engr_2013 - SRP ROR-RAP\2014 Fill Source Test Results\Soil 
Data Validation\22 JM QC Review checklist_29Jan2018.xls 1



8/24/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/22/2005 Date Received: 8/23/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

Asbestos
Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
040516267

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

\\USWRV2PFPSW001\Data\projects\Projects\Johns Manville\Projects\60307445-Engineering Services\T060_TPH Engr_2013 - SRP ROR-RAP\2014 Fill Source Test Results\Soil 
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8/25/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/22/2005 Date Received: 8/22/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCBs
Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
5-2613

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:
Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 5035A/8260B, 8270C-3540C, 8081A/8082-3540C, 7470A, 6010B-

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:
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5/5/06
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

4/27/2006 Date Received: 4/28/2006
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

Surrogates

Matrix: Solids

Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Laboratory Report Data Review - QC Review Checklist
040608086

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Project Name:
Laboratory Name: Report Package Date:

Review Date:

Asbestos
Eric Thomas/Matt Kyrias

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks
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5/8/06
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

4/26/2006 Date Received: 4/27/2006
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Signature of Senior Review:

Signature of Validator:

Field Duplicate ID:

Matrix Spikes

Reviewer Name:

Surrogates

Matrix: Solids

Project Name:
Laboratory Name: Report Package Date:

Review Date:Johns Manville

DUP-1

Comments

Eric Thomas/Matt Kyrias
Parameters:
Method IDs:

009-07992-00-001

Laboratory Report Data Review - QC Review Checklist
6-1778

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCBs

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 5035A/8260B, 8270C, 8081A/8082, 7470A, 6010B, 4500H+B
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6/30/05
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X Fax copy
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

6/22/2005 Date Received: 6/30/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Asbestos
Eric Thomas/Matt Kyrias

Parameters:
Method IDs:

009-07992-00-001

Laboratory Report Data Review - QC Review Checklist
040511079

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Project Name:
Laboratory Name: Report Package Date:

Review Date:Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:
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6/30/05
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

6/22/2005 Date Received: 6/23/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Signature of Senior Review:

Signature of Validator:

Field Duplicate ID:

Matrix Spikes

Reviewer Name:

Surrogates

Matrix: Solids

Project Name:
Laboratory Name: Report Package Date:

Review Date:Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Eric Thomas/Matt Kyrias
Parameters:
Method IDs:

009-07992-00-001

Laboratory Report Data Review - QC Review Checklist
5-1589

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCBs

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 5035A/8260B, 8270C-3540C, 8081A/8082-3540C, 7470A, 6010B-
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Appendix K 
 

Clay Data Validation Summaries 



C:\Users\kyriasm\Desktop\Clay Data Validation\1 JM QC Review checklist_13Apr2018 1

3/5/2007
4/13/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

2/27/2007 Date Received: 2/28/2007
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 
**Attachment 2:  Final results from the database  

Signature of Senior Review:

Signature of Validator:

Field Duplicate ID:

Matrix Spikes

Surrogates

Lab Number 7-0800-003 Sample ID OZL-12 (12') DUP Semi-Volatile Compounds  Surrogate recovery outside control limits; low bias

Matrix: Solids

Johns Manville

OZL-14 (12') DUP and OZL-17 (6') DUP

Comments

Field duplicates were collected for this field sampling program per the required QAPP frequency.

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

2540B, 5035A/8260B, 8270C-3540C, 8081A/8082-3540C, 6010C-3050B, 

Reviewer Name: Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
7-0800

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCB'sParameters:
Method IDs:



C:\Users\kyriasm\Desktop\Clay Data Validation\2 JM QC Review checklist_13Apr2018 1

3/2/2007
4/13/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

2/27/2007 Date Received: 2/28/2007
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 
**Attachment 2:  Final results from the database  

Laboratory Name: Report Package Date:
Review Date:

AsbestosParameters:
Method IDs:

Laboratory Report Data Review - QC Review Checklist
040704003

EMSL Analytical, Inc.
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name: Johns Manville

OZL-14 (12') DUP and OZL-17 (6') DUP

Comments

Field duplicates were collected for this field sampling program per the required QAPP frequency.

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

PLM EPA 600/R-93/116 and TEM CARB 435C

Reviewer Name: Matt Kyrias

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:
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Appendix L 
 

Asbestos Landfill Disposal Manifests 
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Appendix M 
 

Troxler 3440 Density Meter SOP and Calibration Logs 
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Appendix N 
 

Barrier Layer Design Basis Information 
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Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 1 (Miscellaneous Disposal Pit)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 1001 2083601 1125532 NLP 634.00 634.03 0.03
NLP NLP 1002 2083533 1125698 NLP 635.00 635.10 0.10
NLP NLP 1003 2083561 1125844 NLP 636.00 636.02 0.02
NLP NLP 1004 2083580 1126076 NLP 637.00 637.01 0.01
NLP NLP 1005 2083565 1126088 NLP 636.00 636.06 0.06 Boring Confirmed ≥ 1 ft thick

NLP NLP 1006 2083540 1126142 NLP 630.00 630.15 0.15
NLP NLP 1007 2083605 1126052 NLP 638.00 638.02 0.02 Boring Confirmed ≥ 1 ft thick

NLP NLP 1008 2083624 1126065 NLP 638.00 638.00 0.00
NLP NLP 1009 2083599 1126091 NLP 637.00 637.01 0.01
NLP NLP 1010 2083610 1126130 NLP 634.00 634.00 0.00 Boring Confirmed ≥ 1 ft thick

NLP NLP 1011 2083643 1126163 NLP 632.00 632.22 0.22 Boring Confirmed ≥ 1 ft thick

NLP NLP 1012 2083583 1126222 NLP 632.00 632.07 0.07
NLP NLP 1013 2083543 1126233 NLP 631.00 631.11 0.11
NLP NLP 1014 2083502 1126287 NLP 629.00 629.10 0.10
NLP NLP 1015 2083511 1126314 NLP 631.00 631.12 0.12
NLP NLP 1016 2083541 1126357 NLP 632.00 632.00 0.00
NLP NLP 1017 2083567 1126449 NLP 632.00 632.01 0.01
NLP NLP 1018 2083512 1126404 NLP 631.00 631.08 0.08
NLP NLP 1019 2083555 1126499 NLP 631.00 631.03 0.03
NLP NLP 1020 2083600 1126506 NLP 631.00 631.01 0.01
NLP NLP 1021 2083655 1126537 NLP 627.00 627.16 0.16
NLP NLP 1022 2083719 1126531 NLP 628.00 628.00 0.00
NLP NLP 1023 2083723 1126442 NLP 630.00 630.02 0.02
NLP NLP 1024 2083708 1126372 NLP 631.00 631.02 0.02
NLP NLP 1025 2083639 1126348 NLP 632.00 632.01 0.01
NLP NLP 1026 2083648 1126279 NLP 632.00 632.01 0.01
NLP NLP 1027 2083710 1126251 NLP 632.00 632.03 0.03
NLP NLP 1028 2083712 1126195 NLP 633.00 633.03 0.03
NLP NLP 1029 2083731 1126139 NLP 633.00 633.07 0.07 Boring Confirmed ≥ 1 ft thick

NLP NLP 1030 2083746 1126260 NLP 626.00 626.27 0.27
NLP NLP 1031 2083821 1126307 NLP 618.00 618.22 0.22 Boring Confirmed ≥ 1 ft thick

NLP NLP 1032 2083845 1126340 NLP 616.50 616.74 0.24 Boring Confirmed ≥ 1 ft thick

NLP NLP 1033 2083770 1126567 NLP 619.00 619.02 0.02 Boring Confirmed ≥ 1 ft thick

NLP NLP 1034 2083861 1126261 NLP 619.00 619.16 0.16 Boring Confirmed ≥ 1 ft thick

NLP NLP 1035 2083850 1126180 NLP 626.00 626.16 0.16 Boring Confirmed ≥ 1 ft thick

NLP NLP 1036 2083815 1126130 NLP 627.00 627.16 0.16 Boring Confirmed ≥ 1 ft thick

NLP NLP 1037 2083804 1126066 NLP 634.00 634.10 0.10 Boring Confirmed ≥ 1 ft thick

NLP NLP 1038 2083809 1126032 NLP 635.00 635.01 0.01
NLP NLP 1039 2083781 1125980 NLP 639.00 639.31 0.31
NLP NLP 1040 2083711 1125997 NLP 639.00 639.01 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 1041 2083763 1125940 NLP 639.00 639.05 0.05
NLP NLP 1042 2083801 1125969 NLP 638.00 638.02 0.02
NLP NLP 1043 2083733 1125879 NLP 638.00 638.01 0.01
NLP NLP 1044 2083751 1125797 NLP 636.00 636.04 0.04
NLP NLP 1045 2083771 1125780 NLP 635.00 635.02 0.02
NLP NLP 1046 2083753 1125662 NLP 633.00 633.02 0.02
NLP NLP 1047 2083689 1125528 NLP 633.00 633.01 0.01
NLP NLP 1048 2083684 1125438 NLP 631.00 631.01 0.01
NLP NLP 1049 2083746 1125492 NLP 631.00 631.03 0.03
C-01 1101 Beyond LOW 2083456 1126114 626.00 NA NA Beyond LOW
C-02 1102 1050 2083702 1126558 626.71 626.71 626.85 0.14
C-03 1103 Near 1136 2083708 1126455 630.10 NDE 630.30 0.20 Estimated Delta
C-04 1104 1051 2083595 1126531 627.74 627.74 627.75 0.01
C-05 1105 1052 2083605 1126433 632.00 632.00 632.04 0.04
C-06 1106 Near 1127 2083609 1126339 632.00 NDE 631.93 -0.07 Estimated Delta
C-07 1107 1053 2083607 1126225 632.00 632.00 632.08 0.08
C-08 1108 Near 1010 2083619 1126127 634.30 NDE 634.00 -0.30 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-09 1109 Near 1009 2083620 1126080 637.21 NDE 637.01 -0.20 Estimated Delta
C-10 1110 1054 2083619 1125979 637.23 637.23 637.25 0.02
C-11 1111 Near 1105 2083639 1125883 636.79 NDE 636.81 0.02 Estimated Delta
C-12 1112 1055 2083640 1125783 635.72 635.72 635.73 0.01
C-13 1113 Near 1093 2083649 1125684 634.78 NDE 634.61 -0.17 Estimated Delta
C-14 1114 1056 2083655 1125584 633.86 633.86 633.86 0.00
C-15 1115 1057 2083652 1125484 632.38 632.38 632.39 0.01
C-16 1116 1058 2083657 1125392 628.88 628.88 628.92 0.04 Table B-1 value of 628.40 ft ASL had changed
C-17 1117 1059 2083709 1126363 631.00 631.00 631.08 0.08
C-18 1118 Near 1027 2083706 1126262 631.20 NDE 632.03 0.83 Estimated Delta
C-19 1119 1060 2083699 1126163 633.40 633.40 633.43 0.03 Boring Confirmed ≥ 1 ft thick

C-20 1120 Near 1114 2083698 1126060 636.51 NDE 633.86 -2.65 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-21 1121 1109 2083703 1125952 638.37 638.37 638.30 -0.07 Table B-1: Waste at 634.9 ft ASL.  Barrier >635.9 ft ASL so 
exceeds the 1 ft thickness requirement.

C-22 1122 1061 2083713 1125856 637.06 637.06 637.09 0.03
C-23 1123 1062 2083722 1125762 635.51 635.51 635.51 0.00



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 1 (Miscellaneous Disposal Pit)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

C-24 1124 1063 2083732 1125664 633.47 633.47 633.60 0.13
C-25 1125 1064 2083740 1125569 632.03 632.03 632.04 0.01
C-26 1126 1065 2083748 1125464 629.13 629.13 629.19 0.06
C-27 1127 1066 2083517 1126484 624.64 624.64 624.74 0.10

C-28 1128 1067 2083482 1126403 624.49 624.49 624.52 0.03
Table B-1 value of 623.60 ft ASL had changed.  Hand auger 
boring confirmed ≥ 1 ft thick (15 inches thick).

C-29 1129 1068 2083500 1126310 628.87 628.87 629.03 0.16
C-30 1130 1069 2083515 1126212 628.41 628.41 628.55 0.14
C-31 1131 1070 2083526 1126107 628.83 628.83 629.19 0.36 Table B-1 value of 628.90 ft ASL had changed
C-32 1132 1071 2083551 1126022 634.86 634.86 634.87 0.01
C-33 1133 1072 2083563 1125914 636.07 636.07 636.20 0.13
C-34 1134 1073 2083551 1125813 635.60 635.60 635.61 0.01
C-35 1135 1074 2083558 1125716 635.10 635.10 635.10 0.00
C-36 1136 1075 2083560 1125611 634.24 634.24 634.27 0.03
C-37 1137 1076 2083575 1125610 634.25 634.25 634.25 0.00
C-38 1138 1077 2083568 1125509 632.39 632.39 632.73 0.34
C-39 1139 Near 1142 2083860 1126607 613.72 NDE 614.68 0.96 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-40 1140 Near 1142 2083875 1126598 613.41 NDE 614.68 1.27 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-41 1141 1078 2083863 1126498 614.64 614.64 614.69 0.05
C-42 1142 Beyond LOW 2083875 1126395 615.21 NA NA Beyond LOW

C-43 1143 1079 2083836 1126397 616.70 616.70 616.74 0.04
Table B-1 value of 616.40 ft ASL had changed.  Boring 
Confirmed 1 ft min.

C-44 1144 1080 2083819 1126299 618.36 618.36 618.55 0.19
C-45 1145 1081 2083776 1126398 620.91 620.91 621.09 0.18 Boring Confirmed ≥ 1 ft thick

C-46 1146 1082 2083787 1126501 618.98 618.98 619.09 0.11 Boring Confirmed ≥ 1 ft thick

C-47 1147 Near 1033 2083778 1126606 617.59 NDE 619.02 1.43
Table B-1 value of 617.50 ft ASL had changed.  Boring 
Confirmed 1 ft min.

C-48 1148 Beyond LOW 2083775 1126639 617.80 NA NA Beyond LOW
C-49 1149 1083 2083808 1126197 626.50 626.50 626.54 0.04 Boring Confirmed ≥ 1 ft thick

C-50 1150 1084 2083802 1126096 631.59 631.59 631.59 0.00
C-51 1151 1085 2083787 1125999 638.03 638.03 638.08 0.05
C-52 1152 Beyond LOW 2083844 1125893 628.44 NA NA Beyond LOW Table B-1 value of 628.80 ft ASL had changed.
C-53 1153 Beyond LOW 2083805 1125798 631.50 NA NA Beyond LOW
C-54 1154 At LOW 2083781 1125700 632.60 NA NA At LOW
C-55 1155 At LOW 2083788 1125598 630.60 NA NA At LOW
C-56 1156 Beyond LOW 2083816 1125498 627.20 NA NA Beyond LOW
C-57 1157 Beyond LOW 2083788 1125377 625.30 NA NA Beyond LOW
C-58 1158 1086 2083601 1125428 632.02 632.02 632.06 0.04
C-86 1186 Near 1102 2083679 1125856 636.83 NDE 636.86 0.03 Estimated Delta

LF-SB01 1187 Near 1025 2083664 1126347 631.66 NDE 632.01 0.35 Estimated Delta
LF-SB02 1188 Near 1011 2083610 1126170 631.18 NDE 632.22 1.04 Estimated Delta
LF-SB03 1189 Near 1109 2083669 1125946 637.78 NDE 638.30 0.52 Estimated Delta
LF-SB04 1190 Near 1090 2083654 1125644 634.51 NDE 634.24 -0.27 Estimated Delta
LGW-01 1193 Near 1025 2083661 1126370 631.73 NDE 632.01 0.28 Estimated Delta
LMW-01 1194 Near 1025 2083666 1126363 631.63 NDE 632.01 0.38 Estimated Delta
LMW-02 1195 Near 1025 2083662 1126360 631.68 NDE 632.01 0.33 Estimated Delta
LMW-03 1196 Near 1125 2083622 1126315 632.00 NDE 631.86 -0.14 Estimated Delta
LMW-04 1197 Near 1043 2083733 1125934 638.60 NDE 638.01 -0.59 Estimated Delta
LMW-05 1198 Near 1093 2083655 1125687 634.79 NDE 634.61 -0.18 Estimated Delta
LWM-06 NLP Beyond LOW 2083711 1125286 618.10 NA NA Beyond LOW
LMW-07 1199 Beyond LOW 2083928 1125590 620.20 NA NA Beyond LOW

NLP NLP 1087 2083650 1125550 NDE-Basis NDE-Basis 633.64 Basis Survey
NLP NLP 1088 2083550 1125650 NDE-Basis NDE-Basis 634.13 Basis Survey
NLP NLP 1089 2083600 1125650 NDE-Basis NDE-Basis 634.39 Basis Survey
NLP NLP 1090 2083650 1125650 NDE-Basis NDE-Basis 634.24 Basis Survey
NLP NLP 1091 2083700 1125650 NDE-Basis NDE-Basis 633.85 Basis Survey
NLP NLP 1092 2083600 1125700 NDE-Basis NDE-Basis 634.80 Basis Survey
NLP NLP 1093 2083650 1125700 NDE-Basis NDE-Basis 634.61 Basis Survey
NLP NLP 1094 2083700 1125700 NDE-Basis NDE-Basis 634.54 Basis Survey
NLP NLP 1095 2083600 1125750 NDE-Basis NDE-Basis 635.16 Basis Survey
NLP NLP 1096 2083650 1125750 NDE-Basis NDE-Basis 635.18 Basis Survey
NLP NLP 1097 2083700 1125750 NDE-Basis NDE-Basis 635.29 Basis Survey
NLP NLP 1098 2083600 1125800 NDE-Basis NDE-Basis 635.71 Basis Survey
NLP NLP 1099 2083700 1125800 NDE-Basis NDE-Basis 636.06 Basis Survey
NLP NLP 1100 2083600 1125850 NDE-Basis NDE-Basis 636.03 Basis Survey
NLP NLP 1101 2083650 1125850 NDE-Basis NDE-Basis 636.40 Basis Survey
NLP NLP 1102 2083700 1125850 NDE-Basis NDE-Basis 636.86 Basis Survey
NLP NLP 1103 2083750 1125850 NDE-Basis NDE-Basis 636.93 Basis Survey
NLP NLP 1104 2083600 1125900 NDE-Basis NDE-Basis 636.41 Basis Survey
NLP NLP 1105 2083650 1125900 NDE-Basis NDE-Basis 636.81 Basis Survey
NLP NLP 1106 2083700 1125900 NDE-Basis NDE-Basis 637.78 Basis Survey
NLP NLP 1107 2083800 1125900 NDE-Basis NDE-Basis 634.94 Basis Survey
NLP NLP 1108 2083550 1125950 NDE-Basis NDE-Basis 634.90 Basis Survey



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 1 (Miscellaneous Disposal Pit)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 1110 2083850 1125950 NDE-Basis NDE-Basis 629.16 Basis Survey
NLP NLP 1111 2083800 1126000 NDE-Basis NDE-Basis 637.10 Basis Survey
NLP NLP 1112 2083850 1126000 NDE-Basis NDE-Basis 629.34 Basis Survey
NLP NLP 1113 2083650 1126050 NDE-Basis NDE-Basis 637.78 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1114 2083700 1126050 NDE-Basis NDE-Basis 637.11 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1115 2083750 1126050 NDE-Basis NDE-Basis 635.27 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1116 2083850 1126050 NDE-Basis NDE-Basis 627.67 Basis Survey
NLP NLP 1117 2083650 1126100 NDE-Basis NDE-Basis 635.10 Basis Survey
NLP NLP 1118 2083700 1126100 NDE-Basis NDE-Basis 634.46 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1119 2083750 1126100 NDE-Basis NDE-Basis 633.92 Basis Survey
NLP NLP 1120 2083550 1126200 NDE-Basis NDE-Basis 629.85 Basis Survey
NLP NLP 1121 2083650 1126200 NDE-Basis NDE-Basis 632.21 Basis Survey
NLP NLP 1122 2083750 1126200 NDE-Basis NDE-Basis 628.28 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1123 2083800 1126250 NDE-Basis NDE-Basis 624.69 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1124 2083550 1126300 NDE-Basis NDE-Basis 631.69 Basis Survey
NLP NLP 1125 2083600 1126300 NDE-Basis NDE-Basis 631.86 Basis Survey
NLP NLP 1126 2083700 1126300 NDE-Basis NDE-Basis 631.40 Basis Survey
NLP NLP 1127 2083600 1126350 NDE-Basis NDE-Basis 631.93 Basis Survey
NLP NLP 1128 2083750 1126350 NDE-Basis NDE-Basis 625.20 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1129 2083800 1126350 NDE-Basis NDE-Basis 619.40 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1130 2083550 1126400 NDE-Basis NDE-Basis 631.90 Basis Survey
NLP NLP 1131 2083600 1126400 NDE-Basis NDE-Basis 631.97 Basis Survey
NLP NLP 1132 2083650 1126400 NDE-Basis NDE-Basis 631.94 Basis Survey
NLP NLP 1133 2083550 1126450 NDE-Basis NDE-Basis 631.61 Basis Survey
NLP NLP 1134 2083600 1126450 NDE-Basis NDE-Basis 631.74 Basis Survey
NLP NLP 1135 2083650 1126450 NDE-Basis NDE-Basis 631.47 Basis Survey
NLP NLP 1136 2083700 1126450 NDE-Basis NDE-Basis 630.30 Basis Survey
NLP NLP 1137 2083800 1126450 NDE-Basis NDE-Basis 619.01 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1138 2083850 1126450 NDE-Basis NDE-Basis 615.14 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1139 2083650 1126500 NDE-Basis NDE-Basis 629.66 Basis Survey
NLP NLP 1140 2083700 1126500 NDE-Basis NDE-Basis 629.29 Basis Survey
NLP NLP 1141 2083800 1126550 NDE-Basis NDE-Basis 618.40 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1142 2083850 1126550 NDE-Basis NDE-Basis 614.68 Basis Survey Boring Confirmed ≥ 1 ft thick

Notes:
1.  NA = Not Applicable, either beyond limit of waste (Beyond LOW) or at limit of waste (At LOW).

2.  NDE = No Design Elevation since not surveyed at exact location.
3.  Delta = Record Barrier Elevation - Design Barrier Elevation
4.  Estimated Delta results from NDE, the nearest (not exact) Record Barrier Elevation is compared to the LFR design elevation.  Data presented as estimate only, not actual result.

5.  NDE-Basis = No Design Elevation since these points were surveyed only to serve as a basis for the sand drainage layer and protective clay cap thickness measurements.

6.  NLP = No LFR point for this location.
7.  Boring Confirmed ≥ 1 ft thick are those locations where a Geoprobe was used to measure the barrier thickness ≥ 1 ft thick in August 2018.

8.  Database survey elevations differed from Table B-1 PDF elevations.   

10.  CQM survey locations at or beyond limits of waste not shown on table since there is no barrier thickness at the limits of waste.

9.  Installation of the C-Borings occurred from April 8 to 18, 2003.  During the completion of the borings, the locations were flagged.  Following the completion of the borings, a topographical survey was 
completed by Harrington Land Surveyors on April 23, 2003.  The 2003 surveying was the basis for tables B-1 and B-2 in the June 2008 Remedial Work Plan.  Surveying performed by CQM in 2008 at the C-

Boring locations prior to commencing work indicated that some of these elevations had changed, as noted. 



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 2 (Collection Basin)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 1 2084099 1126212 NLP 597.00 597.10 0.10
NLP NLP 2 2084096 1126259 NLP 596.44 596.60 0.16
NLP NLP 3 2084096 1126309 NLP 597.32 597.51 0.19 Boring Confirmed ≥ 1 ft thick

NLP NLP 4 2084096 1126359 NLP 598.22 598.40 0.18
NLP NLP 5 2084096 1126409 NLP 599.00 599.08 0.08 Boring Confirmed ≥ 1 ft thick

NLP NLP 6 2084096 1126459 NLP 598.06 598.07 0.01
NLP NLP 7 2084096 1126509 NLP 597.07 597.19 0.12 Boring Confirmed ≥ 1 ft thick

NLP NLP 8 2084096 1126559 NLP 596.08 596.10 0.02
NLP NLP 10 2084146 1126209 NLP 595.08 595.09 0.01
NLP NLP 11 2084146 1126259 NLP 595.98 596.00 0.02 Boring Confirmed ≥ 1 ft thick

NLP NLP 12 2084146 1126309 NLP 596.89 597.01 0.12
NLP NLP 13 2084146 1126359 NLP 597.79 597.94 0.15 Boring Confirmed ≥ 1 ft thick

NLP NLP 14 2084146 1126409 NLP 598.69 598.73 0.04
NLP NLP 15 2084146 1126459 NLP 597.89 597.90 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 16 2084146 1126509 NLP 596.90 596.97 0.07
NLP NLP 17 2084146 1126559 NLP 595.92 595.93 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 19 2084196 1126209 NLP 594.65 594.73 0.08
NLP NLP 20 2084196 1126259 NLP 595.55 595.61 0.06
NLP NLP 21 2084196 1126309 NLP 596.46 596.47 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 22 2084196 1126359 NLP 597.36 597.39 0.03
NLP NLP 23 2084196 1126409 NLP 598.26 598.27 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 24 2084196 1126459 NLP 597.72 597.78 0.06
NLP NLP 25 2084196 1126509 NLP 596.74 596.74 0.00 Boring Confirmed ≥ 1 ft thick

NLP NLP 26 2084196 1126559 NLP 595.75 595.85 0.10
NLP NLP 28 2084246 1126209 NLP 594.61 594.63 0.02
NLP NLP 29 2084246 1126259 NLP 595.12 595.31 0.19
NLP NLP 30 2084246 1126309 NLP 596.02 596.18 0.16
NLP NLP 31 2084246 1126359 NLP 596.93 597.03 0.10
NLP NLP 32 2084246 1126409 NLP 597.83 597.96 0.13
NLP NLP 33 2084246 1126459 NLP 597.56 597.58 0.02
NLP NLP 34 2084246 1126509 NLP 596.57 596.69 0.12
NLP NLP 35 2084246 1126559 NLP 595.59 595.63 0.04
NLP NLP 37 2084296 1126259 NLP 594.69 594.76 0.07
NLP NLP 38 2084296 1126309 NLP 595.59 595.63 0.04
NLP NLP 39 2084296 1126359 NLP 596.50 596.59 0.09
NLP NLP 40 2084296 1126409 NLP 597.40 597.48 0.08
NLP NLP 41 2084296 1126459 NLP 597.39 597.39 0.00
NLP NLP 42 2084296 1126509 NLP 596.41 596.41 0.00
NLP NLP 43 2084296 1126559 NLP 595.42 595.43 0.01
NLP NLP 45 2084346 1126259 NLP 594.26 594.32 0.06
NLP NLP 46 2084346 1126309 NLP 595.16 595.16 0.00
NLP NLP 47 2084346 1126359 NLP 596.07 596.19 0.12
NLP NLP 48 2084346 1126409 NLP 596.97 596.99 0.02
NLP NLP 49 2084346 1126459 NLP 597.22 597.22 0.00
NLP NLP 50 2084346 1126509 NLP 596.24 596.24 0.00
NLP NLP 51 2084346 1126559 NLP 595.25 595.34 0.09
NLP NLP 53 2084396 1126259 NLP 593.83 593.99 0.16
NLP NLP 54 2084396 1126309 NLP 594.73 594.81 0.08
NLP NLP 55 2084396 1126359 NLP 595.62 595.62 0.00
NLP NLP 56 2084396 1126409 NLP 596.54 596.59 0.05
NLP NLP 57 2084396 1126459 NLP 597.05 597.06 0.01
NLP NLP 58 2084396 1126509 NLP 596.07 596.09 0.02
NLP NLP 59 2084396 1126559 NLP 595.09 595.10 0.01
NLP NLP 60 2084446 1126259 NLP 593.40 593.49 0.09
NLP NLP 61 2084446 1126309 NLP 594.30 594.39 0.09
NLP NLP 62 2084446 1126359 NLP 595.00 595.18 0.18
NLP NLP 63 2084496 1126309 NLP 593.87 594.03 0.16
NLP NLP 64 2084496 1126359 NLP 594.36 594.56 0.20
NLP NLP 67 2084546 1126309 NLP 593.44 593.56 0.12
NLP NLP 68 2084596 1126309 NLP 592.83 592.91 0.08
NLP NLP 69 2084646 1126309 NLP 591.13 591.29 0.16
NLP NLP 70 2084109 1126409 NLP 599.00 599.00 0.00
NLP NLP 71 2084159 1126416 NLP 598.70 598.71 0.01
NLP NLP 72 2084208 1126423 NLP 598.40 598.45 0.05
NLP NLP 73 2084258 1126430 NLP 598.10 598.19 0.09
NLP NLP 74 2084307 1126437 NLP 597.79 597.89 0.10
NLP NLP 75 2084257 1126444 NLP 597.49 597.50 0.01
NLP NLP 76 2084406 1126451 NLP 597.18 597.21 0.03
NLP NLP 77 2084118 1126192 NLP 595.00 595.29 0.29
NLP NLP 78 2084558 1126348 NLP 594.00 594.05 0.05
NLP NLP 107 2084585 1126304 NLP 593.00 593.02 0.02
NLP NLP 108 2084464 1126357 NLP 595.00 595.01 0.01
NLP NLP 109 2084121 1126188 NLP 594.90 595.13 0.23



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 2 (Collection Basin)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 110 2084170 1126198 NLP 594.66 594.74 0.08
NLP NLP 111 2084219 1126208 NLP 594.42 594.66 0.24
NLP NLP 112 2084268 1126218 NLP 594.18 594.22 0.04
NLP NLP 113 2084317 1126228 NLP 593.94 594.14 0.20
NLP NLP 114 2084366 1126237 NLP 593.68 593.71 0.03
NLP NLP 115 2084416 1126246 NLP 593.42 593.59 0.17
NLP NLP 116 2084465 1126260 NLP 593.15 593.29 0.14
NLP NLP 117 2084494 1126283 NLP 593.00 593.16 0.16
NLP NLP 118 2084561 1126299 NLP 592.50 592.62 0.12
NLP NLP 119 2084608 1126301 NLP 592.14 592.20 0.06
C-59 1159 Beyond LOW 2084415 1126596 592.30 NA NA Beyond LOW
C-60 1160 Near 58 2084414 1126498 594.24 NDE 596.09 1.85 Estimated Delta
C-61 1161 Near 56 2084413 1126400 594.21 NDE 596.59 2.38 Estimated Delta
C-62 1162 Near 54 2084410 1126298 592.40 NDE 594.81 2.41 Estimated Delta
C-63 1163 Near 63 2084510 1126323 591.99 NDE 594.03 2.04 Estimated Delta
C-64 1164 Near 107 2084580 1126326 591.39 NDE 593.02 1.63 Estimated Delta
C-65 1165 Near 37 2084322 1126273 592.71 NDE 594.76 2.05 Estimated Delta
C-66 1166 Near 39 2084294 1126377 594.83 NDE 596.59 1.76 Estimated Delta
C-67 1167 Near 41 2084289 1126487 594.86 NDE 597.39 2.53 Estimated Delta
C-68 1168 Beyond LOW 2084288 1126592 592.80 NA NA Beyond LOW
C-69 1169 Beyond LOW 2084184 1126563 593.71 NA NA Beyond LOW
C-72 1172 Near 15 2084173 1126473 595.53 NDE 597.90 2.37 Estimated Delta
C-73 1173 Near 13 2084173 1126356 595.49 NDE 597.94 2.45 Estimated Delta
C-74 1174 Near 21 2084195 1126286 594.05 NDE 596.47 2.42 Estimated Delta
C-75 1175 Beyond LOW 2084046 1126559 593.67 NA NA Beyond LOW
C-76 1176 At LOW 2084067 1126460 596.20 NA NA At LOW
C-77 1177 Beyond LOW 2084068 1126360 596.60 NA NA Beyond LOW
C-78 1178 Beyond LOW 2084080 1126262 594.60 NA NA Beyond LOW
C-79 1179 Beyond LOW 2084136 1126191 592.84 NA NA Beyond LOW
C-80 1180 Near 112 2084264 1126220 592.26 NDE 594.22 1.96 Estimated Delta
C-81 1181 Beyond LOW 2084347 1126225 593.70 NA NA Beyond LOW
C-82 1182 Beyond LOW 2084434 1126244 592.45 NA NA Beyond LOW
C-83 1183 Near 117 2084529 1126267 590.84 NDE 593.16 2.32 Estimated Delta
C-84 1184 Near 119 2084626 1126292 592.60 NDE 592.20 -0.40 Estimated Delta
C-85 1185 Near 118 2084588 1126276 593.09 NDE 592.62 -0.47 Estimated Delta

LF-SB05 1191 Near 6 2084146 1126479 595.50 NDE 598.07 2.57 Estimated Delta
LF-SB06 1192 Near 48 2084376 1126431 595.10 NDE 596.99 1.89 Estimated Delta
LMW-08 1200 Beyond LOW 2084273 1126628 592.11 NA NA Beyond LOW
LMW-09 NLP Beyond LOW Near LMW-08 Near LMW-08 592.20 NA NA Beyond LOW
LMW-10 1201 Near 34 2084277 1126530 594.06 NDE 596.69 2.63 Estimated Delta

Notes:
1.  NA = Not Applicable, either beyond limit of waste (Beyond LOW) or at limit of waste (At LOW).

2.  NDE = No Design Elevation since not surveyed at exact location.
3.  Delta = Record Barrier Elevation - Design Barrier Elevation
4.  Estimated Delta results from NDE, the nearest (not exact) Record Barrier Elevation is compared to the LFR design elevation.  Data presented as estimate only, not actual result.

5.  NLP = No LFR point for this location.
6.  Boring Confirmed ≥ 1 ft thick are those locations where a Geoprobe was used to measure the barrier thickness ≥ 1 ft thick in August 2018.

7.  CQM survey locations at or beyond limits of waste not shown on table since there is no barrier thickness at the limits of waste.
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Appendix O 
 

Stormwater Drainage Map 
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Appendix P 
 

Protective Cover Survey Map 
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AECOM 
4320 Winfield Road, Suite 300 
Warrenville, IL  60555 
aecom.com 

RTC-OSL Closure Report 25April2018 

April 25, 2018 

Mr. Matthew J. Ohl 
Remedial Project Manager 
United States Environmental Protection Agency Region 5 
77 West Jackson Blvd., SR-6J 
Chicago, Illinois  60555 

Subject: Response to December 5, 2017 U.S. EPA Comments 
Final Closure Report, Non-Asbestos Containing On-Site 
Landfill Permit Exempt “815” Facility #0971900014 
Johns Manville, Waukegan, Lake County, Illinois 

Dear Mr. Ohl: 

AECOM Technical Services, Inc. (AECOM) is providing this document on behalf of Johns Manville 
(JM0 to respond to comments provided by the U.S. Environmental Protection Agency (USEPA) on 
December 5, 2017 to the Final Closure Report for the Non-Asbestos Containing On-Site Landfill 
(“On-Site Landfill”), a permit exempt “815” facility at the former Johns Manville manufacturing facility 
located in Waukegan, Illinois (#0971900014) dated March 31, 2017.  Remediation work was 
completed in accordance with the Final Phase II Remedial Work Plan (Revision 1) dated June 20, 
2008 (RWP), and satisfactorily meets the full requirements of the First Amended Consent Decree, 
the Adjusted Standard Order dated December 6, 2007, and regulations for existing landfills set forth 
in 35 IAC Part 814, Subparts A and C.  

To facilitate review of the Final Closure Report and responses to USEPA comments, past reports 
and applicable documents, have been identified in Table 1 and are provided in electronic format 
attached to this response.  The Final Closure Report and this response to comments address work 
that was completed subsequent to approval of the RWP by the EPA.    

Comment 01: Table 1 lists a site investigation report that was submitted to the USEPA and Illinois 
EPA on 6 Sep. 2005, but, incidentally, correspondence in Appendix A (see Draft 
Summary of IEPA Comments and Responses On-Site Landfill) indicates this site 
investigation report was actually dated 26 Sep. 2005.  The next activity listed in Table 
1 is the submission of the Final Phase II RWP to the USEPA and Illinois EPA on 8 
Feb. 2008, and, according to this Table 1, the OSL was capped later that year, 
between 4 Aug. and 7 Nov. 2008, around eight (8) years after the USEPA initially 
determined the OSL should be closed.  The last activity listed in Table 1 is the growth 
and development of the vegetative soil cover, which occurred between 8 Nov. 2008 
and 30 Nov. 2016.  However, one of the aerial photographs, Photo 4, on the last page 
of Appendix I of Appendix E, shows that a vegetative cover was fairly well established 
in Nov. 2008.  Title 35 of the Illinois Administrative Code (IAC), Section 811.322 (35 
IAC 811.322) requires the vegetation to consist of a diverse mix of native and 
introduced species consistent with post-closure land use, but eight (8) years seems to 
be a long time to achieve growth and development of the vegetative soil cover.  
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Recommendation:  Revise the report to provide more information about the gap in 
time between the USEPA’s determination that the OSL be closed in the second ESD 
and the commencement of the closure activities.  Evidently, it took a considerable 
amount of time for the adjusted standards to be granted to Johns Manville by the 
IPCB.  It is also recommended that the closure report describe the reason(s) for 
submitting the capping activities CCR and closure report for the OSL so long after 
completion of the OSL construction work. 
 

Response 01: 
 

Between 2005 and 2008 data was collected related to landfill gas monitoring, 
leachate collection, and groundwater monitoring.  Data was submitted to the IPCB in 
support of the adjusted standards, comments were received, and responses to 
comments were made.  Upon resolution of comments, then it took time for the IPCB 
to grant the adjusted standards.   
 
Additional work completed between 2005 and 2008 was related to developing a 
design basis for the OSL cap.  This included deriving an appropriate HELP Model that 
was acceptable to the USEPA.     
 
The gap between the conclusion of substantial work in November 2008 and 2016 
was, in-part, due to ongoing O&M of the vegetative cover.  Other project delays 
resulted from changes to the Industrial Canal and Pumping Lagoon closure methods.  
Submittal of the OSL Closure Plan was tabled until all work described in the First 
Amended Consent Decree (FACD) was complete. 
 

Comment 02: The closure report commonly references other documents, particularly the seven (7) 
reference documents in listed in Section 6.  Only one of these documents is included 
with the closure report, and this was the IPCB petition, Order AS 04-4 (Adjusted 
Standard – Land), as well as correspondence regarding the adjusted standards.  The 
other references were not provided and do not appear to be readily available to the 
public.  Although it’s not necessary to include publically available test methods, 
standards, or regulations, such as the regulations in 35 IAC 814, most of the reports 
and information referenced by the closure report, as well as the references in the 
Final Phase II RWP, are pertinent to the closure of the OSL and compliance with the 
regulatory requirements.  However, these references can be difficult to access, such 
as the above-mentioned “compliance plan” or the Sep 2005 site investigation report. 
 
Recommendation:  Since there is such a large amount of information and 
correspondence regarding the Johns Manville site, include the pertinent details in the 
report.  Other documents should only be referenced to provide supplemental 
background information, such as to determine where the requirements originated or 
became established.  Also, please include bookmarks in large files to facilitate access 
to figures and appendices.  
 

Response 02: 
(Table 1) 

The seven referenced documents are identified as Report #11, Report #1, Report #2, 
Report #23, Report #27, Report #31, and Report #30, respectively, in Table 1 and are 
attached in electronic format.   
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Comment 03: It was not mentioned in the closure report, but the Executive Summary of the Final 
Phase II RWP explains the following: 
 
“The proposed final cover is an alternative specification to the low permeability layer 
specified in 35 Illinois Administrative Code (IAC) Section 811.314(b)(3)(C).  
Evaluation of the performance of an alternative specification to the low permeability 
layer described in 35 IAC Section 811.314(b)(3)(C) was previously presented in the 
report entitled “Proposed Final Cover Soil and Thickness” (LFR, September 17, 2004) 
and subsequent LFR correspondence with the [Illinois] IEPA dated April 25, 2006 
(Response to IEPA Comments on [Hydrologic Evaluation of Landfill Performance] 
HELP Model regarding Johns Manville Facility Petition for Adjusted Standards).”   
 
It is evident from the language in the FACD that the Phase II RWP was to provide 
many of the specific details regarding the OSL remedial design, closure, and 
documentation requirements, and Paragraph 15(b) of the FACD lists several 
elements that were to be included, at a minimum, in the work plan.  Section 4.2 of the 
closure report says that the USEPA approved the Final Phase II RWP with 
modifications on 14 Apr. 2008.  Although the closure report includes correspondence 
concerning the work plan in Appendix D, it does not include the requirements that 
were specified in the Final Phase II RWP.  The details in the Final Phase II RWP are 
valuable for understanding the closure activities as well as the documentation and 
regulatory requirements for OSL closure.  Nevertheless, the work plan is also 
voluminous and contains roughly 1100 pages. 
 
Recommendation:  The approved, complete Final Phase II RWP should be included 
in the report for reference as a separate addendum or supplemental document, and 
the applicable regulatory requirements should be explained, identified, and referenced 
within the closure report. 
 

Response 03: 
(Table 1 and 
Table 2) 

The complete Final Phase II RWP approved by USEPA is identified as Report #31 in 
Table 1 and attached in electronic format.  Table 2 cross references the FACD 
requirements with the RWP.   
  

Comment 04: In Section 3.1.1, Site Preparation and Barrier Layer, of the Final Phase II RWP, it 
provides specifications for the barrier layer.  The final 12-inch barrier soil layer in the 
fill areas (#1 and #2) was to be compacted to 90% of modified Proctor density (ASTM 
D1557) at 0 to 6 % above the optimum moisture content, or 95 % of standard Proctor 
density (ASTM D698) at 0 to 4 % above the optimum moisture content, and 
alternative compaction specifications, based on laboratory testing, were allowed in 
order to meet the HELP model criteria of 7 x 10E-6 cm/s.  As noted in Section 3.0 of 
the CCR in Appendix E of the closure report, the fill material for Fill Area #1 consisted 
of relocated non-[Asbestos-Containing Material] (ACM) waste from the southern and 
eastern boundary of this area, stripped materials from cutting and regrading 
operations within the fill areas (#1 and #2), and on-site stockpiled clayey soils (Clay 
Stockpile 12).   
 
Recommendation:  Revise the closure report to provide more details regarding the 
relocation of non-ACM waste and if it was used within the barrier layer. 
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Response 04: 
 

No waste material was used within the Barrier Layer.  Relocated non-ACM waste 
material was placed within the former Miscellaneous Disposal Pit (MDP) access road 
on the east side of Fill Area 1 and covered with compacted Barrier Layer clay.  
Compaction testing was performed where Barrier Layer clay was relocated to confirm 
it met the minimum requirements. 
  

Comment 05: In the CCR, Appendix F of Appendix E, the closure report provides density and 
moisture content results from the in-place testing of the barrier layer material.  These 
tests were performed using a Troxler 3440 nuclear density meter, and the locations 
for the nuclear density meter tests on the barrier layer are shown in Drawing A-3 in 
Appendix A of Appendix E.  Drawing A-3 shows that the eleven (11) barrier layer tests 
in Area #1 were generally performed near the northeastern corner or toward the 
middle of the area.  This same drawing shows sixteen (16) barrier layer tests in Area 
#2, but Appendix F of Appendix E has a discrepancy because it indicates there were 
eighteen (18) barrier layer tests in this Area #2.  Drawing A-3 also shows that the 
barrier layer tests in Area #2 were performed in a grid pattern, but only for the 
southern portion of the area.   
 
Recommendation:  Revise the closure report to provide the reason for the testing 
discrepancy in Area #2.  In addition, it is recommended that the closure report provide 
the requirements and rationale for the nuclear density meter test locations for the 
barrier layer (which were quite different from the protective layer test locations).  
Furthermore, it is recommended that the closure report confirm that all the nuclear 
density meter testing was performed in accordance with the gauge manufacturer’s 
instructions and standardized test methods and procedures, including calibration and 
standardization (e.g., ASTM D6938, which replaced ASTM D2922).  In addition, the 
report should include all the geotechnical laboratory certifications and test results for 
the barrier and protective layer materials (such as results from the Shelby tube 
samples, i.e., hydraulic conductivity, Atterberg limits, particle size, and determination 
of the maximum proctor density (e.g., 130.1 PCF @ 8.4% moisture)). 
 

Response 05: 
(Table 1) 
(Attachment A) 

Within Fill Area 1 there were 11 locations that were tested as shown on drawing A-3.  
Testing was performed where Barrier Layer clay was relocated to cover waste 
material (i.e. around the MDP access road).   
 
Within Fill Area 2 there were 16 locations that were tested as shown on drawing A-3.  
Testing was performed where Barrier Layer material was extended to cap the area 
that did not contain barrier material.  Two additional locations were tested (Tests 17 
and 18) beyond the boundary of Fill Area 2 (to the east) and consequently were not 
shown on drawing A-3.  Tests 17 and 18 were completed in the drainage swale area 
east of Fill Area 2. 
 
Nuclear density meter testing was performed in accordance with all calibration and 
standardization requirements.  The Standard Operating Procedure (SOP) and 
calibration logs for the Troxler 3440 density meter are included in Attachment A. 
 
Appendix E of Appendix E of the Final Closure Report contains the geotechnical 
testing results for the clay used to construct the Barrier Layer (where necessary) and 
protective cover.  Report #27 identified in Table 1 and attached in electronic format 
includes geotechnical testing results (permeability) for the Barrier Layer and is 
attached in electronic format.   
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Comment 06: In Section 2.2 of the CCR in Appendix E of the closure report, it explains that for the 
protective layer, approximately 73,600 cubic yards (CY) of clayey soils were placed 
in-situ.  This section further notes that these Lake County clayey soils were obtained 
from Clay Stockpile #12, and this material was originally imported to the site in 2007 
from an overburden stockpile / borrow area at the Veolia Landfill located in Zion, 
Illinois.  Section 2.2 of the CCR also mentions that this clayey soil was sampled to 
demonstrate compliance with the analytical requirements for fill material that are in 
the Phase II RWP (Revision 1A) Wastewater Treatment Pond Closure, submitted to 
the USEPA on 13 Jan. 2005.  Analytical test results for the Onyx Zion Landfill Clay 
were included in the closure report in Appendix D of Appendix E, and the 
geotechnical test results were included in Appendix E of Appendix E.  Appendix E of 
Appendix E lists the geotechnical tests as Test Pit Numbers 1 through 8.  According 
to Section 2.2 of the CCR, six (6) of the geotechnical samples were reportedly 
collected from Clay Stockpile #12, and the other two (2) geotechnical samples were 
collected from clay stockpiled in Fill Area #2.  
 
Recommendation:  Revise the text to provide the details and procedures that were 
followed regarding the collection and analysis of samples to determine the analytical 
chemistry and geotechnical properties of the materials (sand as well as clay) and 
whether the samples are representative of the volume of material that was utilized.  In 
addition, it is recommended that the closure report summarize the results of the 
laboratory and field testing of the materials, provide information regarding data 
validation, and highlight any tests that did not meet the closure requirements.  The 
closure report should also explain the procedure used to determine the volumes of 
the different materials placed within the OSL. 
 

Response 06: 
(Attachment B, 
Attachment C, 
Attachment D,) 
 

Appendix B of Appendix E of the Final Closure Report contains the full laboratory 
analytical reports for the Borrow Pit sand.  Representative sand samples were 
collected from undisturbed Borrow Pit sand at various depth intervals.  Shallow 
samples were collected using a shovel while deeper samples were collected using a 
Geoprobe equipped with disposable liners.  Once collected, sand samples were 
transferred to sample containers using disposable gloves, the sample containers were 
put on loose ice in a cooler, and the samples were transported under chain of custody 
protocol to the laboratory for analysis.  Sample identifications were BP-NW-1, BP-2, 
BP-3, BP-4, BP-5, BP-6, BP-7, BP-3 (0.5’), BP-6 (0.5’), BP-8 (16”), BP-8 (3’), BP-9 
(15”), BP-9 (3’), BP-10 (14”), BP-10 (3’), BP-11 (16”), BP-11 (3’), BP-12 (13”), BP-12 
(3’), BP-13 (12”), BP-13 (3’), BP-14 (15”), BP-14 (3’), and DUP-1. 
 
The 23 sand samples plus one duplicate sample (DUP-1) were analyzed for volatile 
organic compounds (VOCs), semi-volatile organic compounds (SVOCs), Resource 
Conservation and Recovery Act (RCRA) metals, antimony, pH, pesticides, 
polychlorinated biphenyls (PCBs), and asbestos.  At the required sampling frequency 
of one sample per 10,000 cubic yards (CY), this sampling event prequalified 230,000 
CY of sand which exceeded the volume used to construct the one foot thick drainage 
layer.   
    
The volume of sand used to construct the drainage layer was calculated by 
multiplying a thickness of 1 foot by the area of FA1 (9.6 acres) and area of FA2 (4.1 
acres).  These areas exceeded the limits of waste. 

• 1 ft x (9.6 + 4.1 acres) x 43,560 sq.ft./acre x CY/27cu.ft. = 22,100 CY 
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All sand laboratory analyses for VOCs, SVOCs, RCRA Metals, antimony, pH, 
pesticides, PCBs, and asbestos were below criteria.  Therefore, no summary tables 
were prepared.  Sand data validation summaries are included in Attachment B.   
 
Appendix C of Appendix E of the Final Closure Report contains the Borrow Pit sand 
geotechnical results including boring logs and sieve analysis.  A site map is also 
included identifying the soil boring locations.  A drill rig utilizing hollow stem augers 
was used to collect sand samples at four separate locations around the Borrow Pit 
down to the underlying clay up to approximately 27 feet below grade.  The sand was 
evaluated by a geologist using the Unified Soil Classification System (USCS) and was 
determined to be generally fine to medium grained and moderately dense.  The sieve 
analyses were consistent with these observations.  
 
Appendix D of Appendix E of the Final Closure Report contains both clay analytical 
summary tables as well as the full laboratory reports.  Representative clay samples 
were collected from virgin Onyx Zion Landfill clay that needed to be removed to 
construct an additional landfill cell.  An excavator was used to dig six test holes that 
were spaced apart.  Clay samples were collected at 6 foot and 12 foot depths from 
each hole using disposable gloves to fill sample containers which were then put on 
loose ice in a cooler and transported under chain of custody protocol to the laboratory 
for analysis.  Sample identifications were OZL-14 (6’), OZL-14 (12’), OZL-14 (12’) 
DUP, OZL-15 (6’), OZL-15 (12’), OZL-16 (6’), OZL-16 (12’), OZL-17 (6’), OZL-17 (6’) 
DUP, OZL-17 (12’), OZL-18 (6’), OZL-18 (12’), OZL-19 (6’), OZL-19 (12’).   
 
The 12 clay samples plus two duplicate samples (suffix DUP) were analyzed for 
VOCs, SVOCs, RCRA Metals, antimony, pH, pesticides, PCBs, and asbestos.  At the 
required sampling frequency of one sample per 10,000 CY, this sampling event 
prequalified 120,000 CY of clay which exceeded the volume used to construct the 
three foot thick protective cover.  Clay that was used to construct the protective cover 
came from clay stockpile #12 and Attachment C contains a survey of that pile.   
 
The volume of clay used to construct the protective cover was calculated by 
multiplying a thickness of 3 feet of compacted clay by the area of FA1 (10.7 acres) 
and area of FA2 (4.5 acres).  Clay extended beyond the sand so the areas of clay 
cover are larger than those of sand.   

• 3 ft x (10.7 + 4.5 acres) x 43,560 sq.ft./acre x CY/27cu.ft. = 73,600 CY 
 
All clay laboratory analyses for VOCs, SVOCs, RCRA Metals, antimony, pH, 
pesticides, PCBs, and asbestos were below criteria with the exception of one arsenic 
result.  The arsenic result was 13.6 mg/kg which was above the metropolitan 
background level of 13 mg/kg.  Consequently, a 95% upper confidence limit (UCL) 
calculation was performed including all other arsenic results.  The mean and standard 
deviation for the 12 samples were 8.57 mg/kg and 2.10 mg/kg, respectively.  For this 
calculation duplicate samples were averaged with the original samples to calculate 
the data point that was used.  The 95% UCL calculation was 9.76 mg/kg which was 
less than 13 mg/kg; therefore, the clay was accepted for use.  Clay data validation 
summaries are presented in Attachment D. 
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Appendix E of Appendix E of the Final Closure Report contains the clay geotechnical 
results including grain size analysis, Atterberg limits, moisture content, Modified 
Proctor density, coefficient of permeability, permeability compaction, and USCS.  
Geotechnical samples were collected by excavating at each location sampled to 
expose fresh clay, using a shovel to fill a 5-gallon bucket at each location, and 
transporting the 5-gallon bucket to the geotechnical testing laboratory.   
 

Comment 07: The sampling requirement provided in Section 3.0 of the Sampling and Analysis Plan 
in Appendix F of the Final Phase II RWP for the OSL, says off-property sources of 
clay are to be sampled and tested at the rate of one sample per 10,000 CY, but it 
appears that this only pertains to the analytical testing for contaminants; not the 
geotechnical tests.  Appendix E of the Phase II RWP (Revision 1A) Wastewater 
Treatment Pond Closure document has a Sampling and Analysis Plan that includes 
fill materials, and it seems that these requirements were also applicable for the OSL 
fill material.  Section 6.3 of Appendix E of the Phase II RWP (Revision 1A) 
Wastewater Treatment Pond Closure document explains that, similar to the analytical 
requirements in the Final Phase II RWP for the OSL, off-property sources of clay were 
to be sampled and tested at the rate of one sample per 10,000 CY.  In addition, this 
section notes that “No sampling or testing of any pre-qualified materials will be 
conducted following their placement as cover.”  The specifications for construction of 
the OSL cap in Section 9 of Appendix C of the Final Phase II RWP for the OSL 
indicate that the stockpiled clayey soils and sand were chemically pre-qualified and 
no additional chemical testing was required, but it is not clear if these materials 
received chemical and/or geotechnical approval by the regulatory agencies prior to 
construction of the cap.  Apparently this “pre-qualification” only refers to the chemical 
analysis of the materials, but it is recommended that the closure report explain both 
the analytical chemistry testing and geotechnical material testing requirements as well 
as the reasons these requirements were not included with the Final Phase II RWP for 
the OSL.   
 
Recommendation:  Revise the closure report to provide details regarding the 
precautions taken to prevent stockpiled materials from becoming intermixed with the 
contaminated soils on the site or becoming contaminated by remedial activities.  In 
addition, include the specifications for material placement and testing, such as 
maximum lift thickness for the different materials and density test frequency required 
per unit area of barrier material placed, as well as the procedures that were used to 
monitor the placement activities and verify these requirements were met.  
 

Response 07: 
 

Approval of the RWP, including the Construction Compliance Plan (Revision 1) 
provided at Appendix D, served as the basis for determining approval criteria for 
materials used in construction of the cap.  Since the materials used in construction of 
the cap met the RWP, it was assumed no subsequent regulatory approval was 
required.  Response 06 provides further information regarding the sampling, analysis, 
and volume of approved sand and clay.   
 
Stockpiled materials were not mixed with contaminated soils.  Stockpiles were 
created on surfaces that were already capped such as the CERCLA landfill cap east 
of the Settling Basin (clay stockpile 12) and West Parking Area asphalt cap west of 
the CERCLA landfill (sand stockpile 1).  Clay stockpile 12 was created on top of 
orange snow fence that served to mark the bottom of the pile so there was no over-
excavation into the CERCLA cover.  
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Procedures for constructing the OSL cap included the following: 

• Sand and clay was loaded from sand stockpile 1 and clay stockpile 12, 
respectively, into transport vehicles which were either off-road trucks or pan 
scrapers. 

• Sand and clay were transported to the OSL and dumped where needed. 
• Machines and transport vehicles only drove on clean clay to construct the 

barrier layer, clean sand to construct the drainage layer, and clean clay to 
construct the protective cover.  This prevented contamination of each layer 
from waste materials as well as cap materials (i.e. sand from the drainage 
layer did not get mixed with clay in the protective cover). 

• Bulldozers were used to spread the sand and clay in lifts.  Bulldozers only 
drove on the material that was being placed so sand and clay did not get 
mixed.   

• Sand was placed in one lift so that the minimum thickness of 12 inches was 
achieved.   

• Clay was placed in maximum 8 inch lifts and compacted to achieve 90% 
Modified Proctor density (ASTM D1557).  Compaction was achieved by a 
combination of tracking over clay as it was placed, compacting the clay with a 
vibratory sheepsfoot compactor, and driving off-road trucks and scrapers over 
placed clay.  The top 3 inches of the protective clay cover were tracked-in to 
allow for seeding and establishment of the vegetative cover.   

• The contractor installed wooden stakes that were marked with tape to 
indicate the appropriate lift thickness.  These stakes were installed 
approximately 50 to 70 feet apart.  In addition, the contractor utilized 
bulldozers equipped with GPS units to spread sand and clay.  The 
placements of lifts were also observed visually during each day of work and 
measured randomly during construction.   

• Surveying and compaction testing was performed by an independent third 
party and the results of such documentation were included in Appendix A of 
Appendix E of the Final Closure Report.  Surveying measurements were 
taken at a minimum spacing of 70 feet plus features, breaks, crests, and toes 
of slopes.  Compaction testing was performed approximately every 10,000 
square feet of each lift. 

 
Comment 08: In regards to the testing of the placed material, the closure report primarily includes 

the testing conducted by the nuclear density meter (Troxler 3440) on the barrier and 
protective layers, which are provided in Appendices F and G of Appendix E.  
However, confirmation testing of the placed material is generally performed using 
laboratory testing or a test liner.  In general, the closure report should follow the 
construction quality assurance program guidance in 35 IAC 811, Subpart E. 
 
Recommendation:  Provide the requirements and details for the in-place testing, 
such as the sampling requirements, documentation, standard operating procedures 
(SOPs), and test methods that were used (e.g. ASTM D6938).  
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Response 08: 
(Attachment A 
and Table 1) 

Laboratory testing was not performed because geotechnical testing was completed 
prior to commencing work.  Appendix E of Appendix E of the Final Closure Report 
contains the geotechnical testing results for the clay used to construct the Barrier 
Layer (where necessary) and protective cover.  Report #27 identified in Table 1 
includes geotechnical testing results (permeability) for the barrier layer and is 
attached in electronic format.  
 
Response 07 contains a description of the means and methods used to place the 
sand and clay.  It also contains the compaction testing requirements for the clay.  
Clay was compacted to 90% Modified Proctor (ASTM D1557).  Attachment A 
includes the SOP and calibration logs for the Troxler 3440 density meter. 
  

Comment 09: Section 2.1 of the CCR (Appendix E) explains that the sand material for the drainage 
layer was obtained from the Johns Manville Borrow Pit.  This material was reportedly 
sampled and analyzed to demonstrate compliance with the analytical requirements for 
fill material with the approved Phase II RWP (Revision 1A) Wastewater Treatment 
Pond Closure submitted to the USEPA on 13 Jan. 2005, which was several years 
prior to the submission of the Final Phase II RWP for the OSL on 8 Feb. 2008.  
However, it is not clear if the material was previously approved for use in the OSL. 
 
Recommendation:  Revise the closure report to explain whether there were any 
additional revisions, changes, or modifications to the work plan after it received 
approval, and if any problems or pertinent issues were identified during the closure 
activities, such as the potential problems identified in the work plan and other 
correspondence.  It is also recommended that the closure report explain if there were 
any indications of the emergency conditions considered in Appendix E, Emergency 
and Contingency Plan, of the Final Phase II RWP.  
 

Response 09: Approval of the RWP served as the basis for approving sand for the drainage layer.  
Sand testing results indicated that standards were achieved and the sand was 
suitable for use.  
 
There were no problems encountered during the completion of the OSL capping 
activities and hence no emergency conditions were encountered.      
 

  Comment 10: It appears that some of the applicable regulatory requirements provided in 35 IAC 
814, Subparts A and C were not adequately discussed in the closure report.  As a 
consequence, it is not clear whether the design, operation, and closure of the OSL 
was compliant with such requirements.  For example, an applicable regulation that 
was not discussed in the report is 35 IAC 814.302, Applicable Standards, Paragraph 
(b), where it explains that units regulated under this Subpart shall be subject to the 
following standards:  (1) The unit must be equipped with a system which will 
effectively drain and collect leachate and transport it to a leachate management 
system, and (2) The owner or operator shall provide a long-term static safety factor of 
at least 1.5 to protect a completed unit against slope failure.  Other regulatory 
requirements are only briefly mentioned, such as 35 IAC 811.322 in Section 4.3 of the 
closure report.  Conversely, Appendix A of the closure report contains the petitions 
and correspondence for obtaining Adjusted Standards for the OSL, and Section 4.0 
provides specific details concerning closure of the OSL in accordance with these 
Adjusted Standards.  
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Recommendation:  Include similar details regarding compliance with the 
requirements of 35 IAC 814, Subparts A and C, as well as all other applicable 
regulatory requirements for the OSL in the report. 
 

Response 10: 
(Table 1) 
 
 

The approved RWP granted JM exemptions from certain requirements of 35 IAC 814, 
Subparts A and C.  This included the requirement for a leachate collection or 
management system.  Periodic removal of leachate from wells was completed until 
such time as the OSL cap was constructed.  Following the cap construction, leachate 
no longer accumulated, as expected.  Leachate recovery documentation is included in 
Reports #8 to #16 identified in Table 1 and attached in electronic format.  
 

Comment 11: Adjusted Standards were granted to Johns Manville for the closure of the OSL by the 
IPCB.  In regards to the requirements for the landfill gas monitoring and landfill gas 
management system, Sections 4.1.1 and 4.1.2 of the closure report explain that the 
monitoring results were previously submitted to the Illinois EPA and USEPA in the 
2012 annual report, dated 14 Feb. 2014, and provided in Appendix C.   
 
Recommendation:  Revise the report to provide verification that the Illinois EPA and 
USEPA previously determined that Johns Manville did not meet the requirements for 
implementing a Landfill Gas Collection System, and there are no requirements for 
further monitoring of landfill gas emissions. 
 

Response 11: 
 

Report #23 and Report #11 document that there is no need for a landfill gas collection 
system nor any requirement for further monitoring of landfill gas emissions.   
 

Comment 12: Table 3 of Appendix C contains the results of the ambient monitoring locations.  A 
note in this table explains that the ambient air measurements were collected one (1) 
inch above the ground surface.  Section 4.1.2 of the report says the OSL gas 
sampling monitoring points located outside the landfill boundary were the following: 
LMW-12, LMW-19, LMW-21, LMW-23, LMW-25, SMW-07A, SMW-08AR, SMW-10A, 
and SMW-12R.  This same section notes that the methane concentrations for the time 
period were measured to be less than 50% of the LEL, so the results showed that the 
requirements for the implementation a landfill gas collection system were not met, no 
landfill gas management system was needed, and no further landfill gas monitoring 
was necessary.   
 
Recommendation: Clarify the monitoring procedures and which wells were used to 
monitor the landfill gas, groundwater quality, and leachate in the report 
 

Response 12: 
(Table 1) 
 

Landfill gas, groundwater, and leachate monitoring procedures and data are 
presented in Reports #8 to #16 in Table 1 and attached in electronic format.   
 

Comment 13: Appendix I of the Final Phase II RWP includes the “Monitoring Well Logs” for the 
following nineteen (19) wells installed between 1988 and 2003: SMW-07A (Nov-
1989), -08A (Nov-1989), -09 (Oct-1988), -10A (Nov-1989), -11A (Nov-1989), -12 (Oct-
1988), -13 (Oct-1988); UMW-14 (Oct-1991) and -28 (Apr-2003); LGW-01 (Apr-2003); 
LMW-02 (Apr-2003), -03 (Apr-2003), -05 (Apr-2003), -06 (Apr-2003), -07 (Apr-2003), -
09 (Apr-2003), -10 (Apr-2003), -11 (May-2003), and -12(May-2003)).  These older 
logs were included in Appendix B of the closure report, along with ten (10) additional 
wells installed in August 2008 (i.e., LMW-19, -20, -21, -22, -23, -24, -25, -26; SMW-
08AR and -12R).  Evidently, the well logs for LMW-04 and the eleven (11) wells at the 
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bottom of Appendix C, Tables 2 and 3 are missing, and the results from LMW-20, -22, 
-24 and -26 were not reported in Appendix C, Tables 2 and 3. 
 
Recommendation:  Provide the details on these wells and the other wells shown in 
Appendix C, Tables 2 and 3, such as the reason(s) they were installed, well 
development procedures and results, historical monitoring results (including gas, 
leachate, and/or groundwater), reasons they are no longer measured, etc. in the 
report.  
 

Response 13: 
(Table 1) 

Eight wells referenced as P-87 through P-94 were 1-inch diameter PVC temporary 
piezometers.  The purpose of these temporary piezometers was to assist with 
assessing the groundwater elevations, flow direction, and gradients within the shallow 
sand aquifer.  These were also used to assess the soil gas quality before and after 
the adjusted standard was approved.  Well logs for the temporary piezometers and 
LMW-04 are provided in Report #27 in Table 1 and attached in electronic format.   
 
Three wells referenced as 04-92, 04-89, and 04-91 were 1-inch diameter PVC 
temporary piezometers that were installed east of Fill Area 2 with a Geoprobe to a 
depth of approximately 5 feet below ground surface with 2.5 feet of 0.010 inch slotted 
screen on the bottom; the PVC riser extended above grade.  These temporary 
piezometers were located 2, 50, and 90 feet east of LMW-09, respectively.  The 
purpose of these temporary piezometers was to monitor soil gas quality.  
 
Monitoring ceased at these locations when data indicated it was not required by the 
December 2007 Adjusted Standard Order to install a landfill gas collection system nor 
perform further landfill gas monitoring as described in Report #11 and Report #23. 
 
Soil gas monitoring data was not collected from LMW-20, LMW-22, LMW-24, and 
LMW-26 because these are deeper wells with submerged well screens. 
 

Comment 14: The following landfill gas monitoring wells were reportedly not available for the first 
semi-annual monitoring event in May 2008; LMW-19, LMW-21, LMW-23, LMW-25, 
SMW-07A, SMW-08AR, and SMW-12R.  In addition, Table 3 of Appendix C shows 
that the methane concentrations ranged from 0 to 84.4% at monitoring location LGW-
01, and the average methane concentration at this location was around 51%.  The 
location of the LGW-01 well was not shown in Figure 2 of the report, but it is shown 
on a “Site Plan” in Exhibit 1, which was attached to an amended petition that was filed 
by Johns Manville for an adjusted standard with the IPCB, dated 30 Sep. 2004.  This 
well apparently was drilled into the deepest portion of the non-asbestos waste 
material in Fill Area #1.   
 
Recommendation:  Although adjusted standards were granted, the closure report 
should be revised to describe the methods that will be used to ensure gas buildup is 
minimized in areas of concern and explain if there will be adequate monitoring during 
post-closure to protect human health and the environment. 
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Response 14: 
(Table 1) 

As described in Report #11 and Report #23 in Table 1 and attached in electronic 
format, landfill gas monitoring is no longer required.  Landfill gas monitoring described 
in Report #11 indicated that no substantial pressures were measured.  The OSL cap 
prevents the introduction of water which further mitigates the generation of landfill 
gas.  Therefore, there will be no buildup of pressures beneath the OSL cap.  The OSL 
vegetation is thriving and there has never been any visual indication of vegetative 
stress due to landfill gas (i.e. “vegetation burnout”), even prior to OSL capping 
activities.              
 

Comment 15: Section 4.1.3 of the closure report indicates that the monitoring wells for groundwater 
were installed during 20 through 26 Aug. 2008, and these wells were installed as 
described in Figure 8 of the 7 Dec. 2007 Adjusted Standard Order.  The final locations 
for the groundwater monitoring wells are shown in the closure report in Figure 2 and 
Appendix B contains the well construction logs.  
 
Recommendation:  Revise the closure report to provide greater details as well as a 
summary of past and current groundwater and leachate monitoring plans, historical 
and current analysis of the results and trends, and regulatory requirements, including 
a discussion of the applicable Groundwater Quality Standards in 35 IAC 811.320 and 
35 IAC 814.402(b)(3). 
 

Response 15: 
(Table 1) 

Reports #8 to #16 in Table 1 and attached in electronic format provide groundwater 
and leachate monitoring results, a comparison to standards, and trends.  
 

Comment 16: As explained in the last paragraph of Section 3.1.3, Final Protective Layer, of the 
Final Phase II RWP, “Final cover grades are sloped to drain surface runoff to 
perimeter areas of Fill Area #1 and Fill Area #2.”  This same paragraph indicates the 
surface runoff was designed for “sheet flow” to perimeter areas of the CERCLA cover.  
Drawing A-6 of the Construction Documentation Drawings in Appendix A of Appendix 
E shows an “internal swale,” twelve (12)-inch polyvinyl chloride (PVC) pipes, and the 
flow moving north around Fill Area #2, but the discharge for the runoff is not shown or 
described in the closure report.   
 
Recommendation:  Revise the closure report to provide further information and a 
discussion of the final slopes and contours, as well as the drainage pathways, swales, 
and discharge for stormwater runoff. 
 

Response 16: 
(Attachment E) 
 

Storm water runoff design was dictated by the RWP.  Construction of the OSL cap 
was consistent with the RWP.  Runoff from the northern portion of Fill Area #2 
infiltrates into the ground within the Collection Basin.  Infiltration was further facilitated 
by the construction of the Collection Basin infiltration gallery in 2014.  Surface pipes 
serve to route storm water beneath access roads to facilitate drainage.  Attachment 
E provides an overall survey of the area and shows storm water drainage flow paths. 
 

Comment 17: In Appendix E of the closure report, the Executive Summary of the CCR says that 
there has been no leachate collected since 2011, and periodic inspections (currently 
monthly) are completed, as required by the 30-year OSL Operation and Maintenance 
(O&M) Plan. 
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Recommendation:  Revise the closure report to include the inspection reports and 
information regarding the 30-year O&M Plan, such as the procedures used to 
measure and collect the leachate, and the results of the monitoring, as well as the 
schedule and plans for operations, maintenance, and inspections of the final cover, 
including post-closure care, monitoring, and documentation requirements. 
 

Response 17: 
(Table 1) 
 

Monitoring of the landfill cap will be performed consistent with the surrounding 
CERCLA landfill as documented in the O&M Manual included as Report #35 in Table 
1 and attached in electronic format.  All other monitoring will continue to be completed 
and documented in annual reports such as Reports #8 to #16 in Table 1 and attached 
in electronic format.  Total leachate generation since installation of the final cover has 
been 7.63 gallons as reported in the annual reports.  No recoverable leachate has 
been generated since 2012.       
 

Comment 18: Appendix D of the Final Phase II RWP for the OSL contains the Construction 
Compliance Plan (CCP), and Section 5.0 of the CCP includes documentation 
requirements.  As explained in the first sentence of this section, “Inspection 
observations, measurements, and testing results collected in the field for purposes of 
[construction quality assurance] CQA will be recorded daily in bound field books or on 
other field forms, as developed.  The last paragraph of this section mentions that all 
the information required to be maintained by the CQA officer on site will be available 
for viewing by the USEPA, [Illinois] IEPA, and their designated representatives upon 
request and during normal construction operating hours.    
 
Recommendation:  Include this documentation in the closure report. 
 

Response 18: Field notes during construction were included in Appendix H of Appendix E of the 
Final Closure Report.   
 

Comment 19: Section 3.1.1, Site Preparation and Barrier Layer Construction, of the Final Phase II 
RWP for the OSL initially indicates that there was no planned excavation into the 
existing CERCLA cover, but it notes that the potential exists for the existing CERCLA 
cover to be penetrated along the eastern side of Fill Area #2, where a drainage swale 
will be constructed.  In the discussion of the excavation and regrading activities for 
portions of Fill Area #1, Section 3.0, Site Preparation Activities, of the CCR in 
Appendix E of the closure report says “It should be noted that there was no 
excavation of the existing CERCLA cover.”  However, it was not clear if this note 
extends to all the work performed for both fill areas or only to the portions of Fill Area 
#1 that were discussed.  In Section 5.0, Final Protective Layer Construction, of the 
CCR in Appendix E of the closure report, it says “No waste materials were 
encountered during construction of the east swale,” but it is not clear whether the 
excavation impacted the existing CERCLA cover. 
 
Recommendation:  Revise the closure report to explain if there was any excavation 
or impacts to the existing CERCLA cover. 
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Response 19: There was no excavation of, or impacts to, the existing CERCLA cover within the 
perimeter of Fill Area 1 and Fill Area 2 during OSL capping activities.  The CERCLA 
cover remained intact. 
 
Construction of the drainage swale to the east of Fill Area 2 required penetration of 
the CERCLA cover to achieve the necessary design elevations and allow for proper 
drainage.  During construction of the drainage swale the following means and 
methods were used: 

• Survey stakes were established identifying where excavation was required to 
construct the drainage swale.    

• Overburden soil consisting of sand and clay (not underlying waste material) 
was removed and transported to the MDP east access road for filling (prior to 
being capped with compacted barrier clay). 

• A water truck equipped with a pump, hose, and nozzle was used to wet the 
excavation.  An asbestos trained laborer and supervisor were equipped in 
Level C personal protective equipment including using half-face respirators 
equipped with HEPA cartridges. 

• Roll-off boxes were imported, strategically staged, and lined with plastic 
sheeting. 

• An excavator removed waste materials to achieve the target elevations.  
Excavated waste materials were loaded directly into roll-off boxes and the 
excavator tracks did not contact the waste material.  The excavator operator 
was equipped in Level C personal protective equipment including using half-
face respirator equipped with HEPA cartridges. 

• When roll-off boxes were filled, the excess plastic sheeting was wrapped over 
the roll-off box contents and secured with adhesive and/or duct tape 
effectively “burrito wrapping” the box contents.  Roll-off boxes were then 
placarded (asbestos) for transportation.   

• Trucks picking up the roll-off boxes covered them with a tarp and the drivers 
were issued manifests.  Truck drivers transported the roll-off boxes to Veolia 
Environmental Services, Zion Landfill (now called Advanced Disposal Zion 
Landfill) for disposal. 

• Excavation, transportation, and disposal activities lasted five days from 
August 14 to August 20, 2008 (no work occurred on August 16 and 17).  A 
total of 42 roll-off boxes were transported to the Veolia Zion Landfill and 
resulted in the disposal of 546.47 tons.   

• Clay from stockpile 12 was imported and used to fill the excavation.  Clay was 
placed in maximum 8-inch lifts and compacted to a minimum of 90% modified 
proctor density until a thickness of 26 inches of clay was achieved.  Machines 
only drove over clay, no machines drove over waste material.  The clay was 
compacted in the drainage swale using the same means and methods used 
to compact clay within Fill Area 1 and Fill Area 2.  The final clay surface 
served as the bottom of the drainage swale. 

• The drainage swale clay was seeded and erosion control matting was 
installed over the seed to establish a stabilized vegetative cover.  
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Comment 20: The Background section of the closure report includes two (2) sections; Section 2.1, 
Property Location and Description, and Section 2.2, Property History.  These sections 
are very similar to the sections with the same name in the Final Phase II RWP but 
there are a few subtle differences.  For example, the last sentence of Section 2.1 of 
the work plan states “The Settling Basin occupies the central portion of the former 
Disposal Area, with the Mixing Basin and Catch Basin to the immediate west.”  This 
same sentence was revised in the closure report to say “The former Settling Basin 
occupies the central portion of the former JM Disposal area, with the former Collection 
Basin (Mixing Basin and Catch Basin) to the immediate west.”  However, the 
statement in the closure report is evidently incorrect because Exhibit 6 of the FACD 
shows the former Catch Basin and former Mixing Basin were on the western side of 
the former Settling Basin, and the former Collection Basin was on the eastern side of 
the former Settling Basin. 
 
Recommendation:  The error should be corrected. 
 

Response 20: 
(Attachment F) 

A replacement page for the Final Closure Report is included in Attachment F. 
 
 

Comment 21: Appendix C of Appendix E includes the Borrow Pit Sand Geotechnical Results, and it 
can be observed from the Log of Borehole BP-3 that there was nearly five (5) feet of 
roofing material near the ground surface at this location.  Plan views of this location 
are shown at the beginning of Appendix B of Appendix E and at the end of Appendix 
C of Appendix E.  According to Section 2.0 of the CCR in Appendix E, the sand 
drainage layer was constructed using stockpiled sand obtained from the on-site Johns 
Manville Borrow Pit, near the location of BP-3, but there is no discussion of the extent 
of the roofing materials or excavation of these materials prior to the excavation or 
testing of the sand.  The Borrow Pit Sand Analytical Results indicate that the sand in 
the samples was uniform and the chemical analysis showed that the analytes were 
either not detected or were present at low concentrations.   
 
Recommendation:  Revise the closure report to provide information regarding the 
presence of the roofing materials that were located near or within on-site Johns 
Manville Borrow Pit used to excavate the material for the sand drainage layer. 
 

Response 21: 
 

B-3 was completed in an area that contained non-asbestos containing shingle tabs 
and other roofing debris.  This material was removed prior to initiating sand sampling 
and subsequent excavation activities in this area.  Appendix C of Appendix E of the 
Final Closure Report contains a figure identifying the locations of the geotechnical 
borings in the Borrow Pit.     
 

Comment 22: Appendix D of Appendix E shows that one of the twelve (12) clay samples (OZL-15 
(6’)) had an elevated Arsenic concentration of 13.6 mg/kg, which slightly exceeded 
the laboratory detection limit and the most stringent Tier I Site Remediation Objective 
(SRO) of 13 mg/kg.  However, this one sample was evidently the exception because 
the average Arsenic concentration of the twelve (12) clay samples was 8.73 mg/kg, 
which is well below the most stringent Tier I SRO.  It should be noted that the closure 
report shows that nearly all the chemical analyses as well as the geotechnical testing 
results met the regulatory criteria.  Furthermore, as explained within the Executive 
Summary of the CCR in Appendix E, the results from the surveys and testing show 
that the thicknesses were achieved for each of the cover layers and compaction 
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difficult to achieve the required compaction, typical nuclear density test data 
occasionally identify areas that fail.  The daily field testing reports were not provided, 
so it is possible that areas were retested until they passed, and the closure report only 
included passing tests.   
 
Recommendation:  Include the actual field testing data to help clarify dates and 
times of testing and possible retesting. 

 
Response 22: If there were any non-conforming test results then the data was not recorded as it did 

not represent a final condition and there was no requirement to document it.  Only 
conforming test results were recorded. 
 

Comment 23: In Section 5.0 of the CCR in Appendix E of the closure report, it says “The final 
protective layer was hauled from Clay Stockpile #12 using scrapers, placed using 
track machines, and compacted using a sheepsfoot compactor to 90% standard 
proctor (ASTM D698).”  However, the nuclear density meter results in Appendix G of 
Appendix E indicate that the compaction requirements were 90% of modified proctor 
density at 2-6% above optimum.  Also, the specifications in the Final Phase II RWP 
for the final protective layer are in Section 3.1.3, and this section indicates that this 
layer will be placed using track machines and compacted to 90% of modified Proctor 
density (ASTM D1557) at 0 to 6% above the optimum moisture content, or 92% of 
standard Proctor density (ASTM D698) at 0 to 4% above the optimum moisture 
content. 
 
Recommendation:  Revise the closure report to correct the discrepancy between the 
modified and standard proctor compaction requirements in the CCR and test results. 
 

Response 23: 
(Attachment G) 

Section 5.0 of the CCR contained in Appendix E of the Final Closure Report should 
have referenced 90% modified proctor (ASTM D1557).  Attachment G contains the 
replacement page to this report.   

 
If you have any questions, please contact me at (847) 902-1519. 

Yours sincerely, 

 
 

Tat Ebihara, PhD, PE 
Senior Project Manager 
tat.ebihara@aecom.com 

Attachments: 
Table 1 – On-Site Landfill Reporting Summary 
Table 2 – Comparison of First Amended Consent Decree Requirements and the Remedial 
Work Plan 
Attachment A – Response 05:  SOP and Calibration Logs for Troxler 3440 Density Meter 
Attachment B – Response 06:  Sand Data Validation Summaries 
Attachment C – Response 06:  Stockpile Survey Map 
Attachment D – Response 06:  Clay Data Validation Summaries 
Attachment E – Response 16:  Storm Water Drainage Map 
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Attachment E – Response 16:  Storm Water Drainage Map 
Attachment F – Response 20:  Final Closure Report Replacement Page 
Attachment G – Response 23:  CCR Section 5.0 Replacement Page 

cc: Charlene Falco, Illinois EPA, Charlene.Falco@illinois.gov (electronic copy) 
 Scott Myers, Johns Manville, Scott.Myers@jm.com (electronic copy) 
 Brent Tracy, Johns Manville, Brent.Tracy@jm.com (electronic copy)  
 Kirston Buczak, USACE, Kirston.A.Buczak@usace.army.mil (electronic copy) 
 Dave Peterson, DMP, dmpete@cnc.net (electronic copy only) 

mailto:Charlene.Falco@illinois.gov
mailto:Scott.Myers@jm.com
mailto:Brent.Tracy@jm.com
mailto:Kirston.A.Buczak@usace.army.mil
mailto:dmpete@cnc.net
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Table 1 ‐ On‐Site Landfill Reporting Summary
On‐Site Landfill ‐ Johns Manville

Waukegan, Illinois

Reporting Programs Report # Title of Report Date of Report
1 Consent Decree (1988) 3/18/1988
2 First Amended Consent Decree 2/4/2004
3 2004 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2005
4 2005 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2006
5 2006 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2007
6 2007 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2008
7 2008 Annual Report for On‐Site Permit Exempt "815" Facility 2/12/2009
8 2009 Annual Report for On‐Site Permit Exempt "815" Facility 2/12/2010
9 2010 Annual Report for On‐Site Permit Exempt "815" Facility 2/15/2011
10 2011 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2012
11 2012 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2013
12 2013 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2014
13 2014 Annual Report for On‐Site Permit Exempt "815" Facility 2/13/2015
14 2015 Annual Report for On‐Site Permit Exempt "815" Facility 2/3/2016
15 2016 Annual Report for On‐Site Permit Exempt "815" Facility 2/14/2017
16 2017 Annual Report for On‐Site Permit Exempt "815" Facility 2/13/2018

17
First 5‐Year Post‐Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 4/1/1997

18
Second 5‐Year Post‐Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 6/7/2002

19
Third 5‐Year Post‐Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 3/21/2008

20
Fourth 5‐Year Post‐Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 11/22/2013

21
Fifth 5‐Year Post‐Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 2/16/2018

22
Petition of Johns Manville for an Adjusted Standard from 35 Ill. Adm. 
Code 814, 811.310, 811.311, 811.318, 811.320 9/30/2004

23
Petition of Johns Manville for an Adjusted Standard from: 35 Ill. Adm. 
Code 811.310, 811.311, 811.318, 811.320, and 814 12/6/2007

24 Operation and Maintenance Manual, Revision 1 10/11/2002

25
On‐Site Landfill Supporing Documents to Describe Historical Activities at 
Johns Manville Site 2/24/2003

26 Proposed Final Cover Soil and Thickness On‐Site Landfill 9/17/2004
27 Site Investigation Report On‐Site Landfill 9/26/2005

28
Response to IEPA Comments on HELP Model (August 30, 2005) and 
Petition for Adjusted Standards 4/25/2006

29
Request for U.S. EPA Opinion on Proposed Groundwater Monitoring 
Well Locations; On‐Site Landfill 11/14/2006

30
Final Phase II Remedial Work Plan Non‐Asbestos Containing On‐Site 
Landfill Closure 2/8/2008

31
Final Phase II Remedial Work Plan Non‐Asbestos Containing On‐Site 
Landfill Closure, Revision 1 6/20/2008

32 Operation and Maintenance Manual, Revision 2 5/18/2010
33 Revised Quality Assurance Project Plan (Revision 1) 1/24/2013

34
Non‐Asbestos Containing ON‐Site Landfill Construction Final Closure 
Report ‐ State Facility ID# 0971900014 3/31/2017

35 CERCLA Operations and Maintenance Manual, Revision 3 3/24/2018

5‐Year Post‐Remedial 
Construction Reports

Adjusted Standard 
Petition and Order

Miscellaneous 
Reports

Consent Decrees

815 Reports



Table 2 ‐ Comparison of First Amended Consent Decree Requirements and the Remedial Work Plan
On‐Site Landfill ‐ Johns Manville

Waukegan, Illinois

First Amended Consent Decree (FACD) or 
Regulatory Reference Document Indicating Scope Change

Barrier Soil Layer: minimum 12‐inch vertical thickness of previously placed clay (as interim cover), or equivalent.

Lateral Drainage Layer: 12‐inch vertical thickness of sand overlying the Barrier Soil Layer.

Final Protective Layer: 36‐inch vertical thickness of clay overlying the lateral drainage layer capable of 
supporting vegetation.

Section 3.2 Landfill Gas 
Monitoring

Landfill gas monitoring plan and schedule and ambient air monitoring 35 IAC Part 811.310 and Adjusted Standard Order.
Adjusted Standard Order dated 12/6/2007 describes the reduction in 
landfill gas monitoring in multiple sections. Landfill gas management 
changes described in the 2012 Annual Report dated 2/14/2013.

Section 3.3 Leachate 
Monitoring and 

Management System
Includes design of leachate collection and monitoring system, leachate sampling and recovery.

35 IAC Part 811.309; Monitoring Results provided in 
On‐Site Permit Exempt "815" Facility Reports to 
Illinios EPA.

Adjusted Standard Order dated 12/6/2007 describes changes to the 
"zone of attenuation" [Section 811.320(c)(1)] for leachate monitoring in 
multiple sections.

Section 3.4 Groundwater 
Monitoring System

Includes design of well construction, location, sampling plans and schedules, and contingency plan.
35 IAC Part 811.318 and 811.319, and the Adjusted 
Standard Order.

Adjusted Standard Order dated 12/6/2007 describes changes in well 
locations and groundwater quality monitoring in multiple sections.

Site Security ‐ 6 ft high perimeter fence and swinging gates with key entry pads and signage.

Access Roads ‐ Class I ro Class II access roads located along south and east boundaries of Site and between Fill 
Area #1 and Fill Area #2.
Inspection Frequency ‐ A minimum frequency of quarterly inspections of the final cover and all vegetated areas 
for a period of five years.

Final Cover Maintenance ‐ The final cover will consist of 36 inches of clay over a 12 inch sand drainage layer over 
a 12 inch minimum compacted clay barrier layer. The top surface of the final cover will be vegetated. The 
primary function of the final cover is to reduce water percolation and infiltration through the waste material 
and to route water drainage from the sand drainage layer to surface drainage. Normal O&M consists of regular 
inspections, tree/shrub removal, and erosion repair. Non‐routine O&M includes differential settlement and 
slope repair. The required O&M period in accordance with the FACD is 30 years after completion of 
construction. After 30 years, U.S. EPA and the State of Illinois shall evaluate the need for further operation and 
maintenance as specified in the FACD.

Cover Inspections ‐ On‐Site Landfill cover inspections will consist of weekly inspections until vegetative cover is 
thriving, monthly inspections conducted thereafter, and inspections within 72 hours of heavy rainfall events. 
Inspections will be conducted concurrently with inspection requirements for the CERCLA vegetative cover in the 
approved O&M Manual for the JM Disposal Area. 

Maintenance ‐ The detailed construction of the vegetated soil cover for the site is described in Section 3.0. 
Replacement materials should meet the specifications established in Section 3.0.
Construction Compliance Plan No update.
Emergency and Contingency Plan No update.

Sampling and Analysis Plan
Revised Quality Assurance Project Plan (Revision 1) dated 1/24/2013 

Section 3.3.

Quality Assurance Project Plan Addendum Revised Quality Assurance Project Plan (Revision 1) dated 1/24/2013.

Site Health and Safety Plan
CERCLA Operations and Maintenance Manual, Revision 3 dated 

3/24/2018.

Final Phase II Remedial Work Plan On‐Site Landfill, Revision 1 (RWP) dated June 20, 2008

Section 3.1 Final Cover 

Section 4.0 Operation and 
Maintenance Activities

CERCLA Operations and Maintenance Manual, Revision 3 dated 
3/24/2018.

Section 5.0 Other Submittals FACD Section V(15)(b)

Described in “Proposed Final Cover Soil and Thickness” (LFR, September 
17, 2004) and equivalent cover per 35 IAC Part 811.314(b)(3)(A)(iii).

35 IAC Part 811.11; Operations and Maintenance 
Manual, Revision 1; FACD.

FACD Section III(4)(x) and V(14)(a).
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Attachment A 
 
Response 05:  SOP and 
Calibration Logs for Troxler 
3440 Density Meter 
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Attachment B 
 
Response 06:  Sand Data 
Validation Summaries 



8/22/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/17/2005 Date Received: 8/18/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

Asbestos
Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
040515950

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

\\USWRV2PFPSW001\Data\projects\Projects\Johns Manville\Projects\60307445-Engineering Services\T060_TPH Engr_2013 - SRP ROR-RAP\2014 Fill Source Test Results\Soil 
Data Validation\21 JM QC Review checklist_29Jan2018.xls 1



8/24/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/17/2005 Date Received: 8/17/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

Surrogates

Matrix: Solids

Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 7470A, 5035A/8260B, 6010B-3050B, 8270C-3540C, 8081A/8082-

Reviewer Name: Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
5-2529

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

VOC's, SVOC's, RCRA Metals, pH, Pesticides, PCBsParameters:
Method IDs:

009-07992-00-001

\\USWRV2PFPSW001\Data\projects\Projects\Johns Manville\Projects\60307445-Engineering Services\T060_TPH Engr_2013 - SRP ROR-RAP\2014 Fill Source Test Results\Soil 
Data Validation\22 JM QC Review checklist_29Jan2018.xls 1



8/24/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/22/2005 Date Received: 8/23/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

Asbestos
Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
040516267

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

\\USWRV2PFPSW001\Data\projects\Projects\Johns Manville\Projects\60307445-Engineering Services\T060_TPH Engr_2013 - SRP ROR-RAP\2014 Fill Source Test Results\Soil 
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8/25/2005
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

8/22/2005 Date Received: 8/22/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCBs
Eric Thomas/Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
5-2613

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:
Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 5035A/8260B, 8270C-3540C, 8081A/8082-3540C, 7470A, 6010B-

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:
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5/5/06
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

4/27/2006 Date Received: 4/28/2006
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:

Surrogates

Matrix: Solids

Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Laboratory Report Data Review - QC Review Checklist
040608086

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Project Name:
Laboratory Name: Report Package Date:

Review Date:

Asbestos
Eric Thomas/Matt Kyrias

Parameters:
Method IDs:

009-07992-00-001

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks
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5/8/06
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

4/26/2006 Date Received: 4/27/2006
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Signature of Senior Review:

Signature of Validator:

Field Duplicate ID:

Matrix Spikes

Reviewer Name:

Surrogates

Matrix: Solids

Project Name:
Laboratory Name: Report Package Date:

Review Date:Johns Manville

DUP-1

Comments

Eric Thomas/Matt Kyrias
Parameters:
Method IDs:

009-07992-00-001

Laboratory Report Data Review - QC Review Checklist
6-1778

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCBs

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 5035A/8260B, 8270C, 8081A/8082, 7470A, 6010B, 4500H+B
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6/30/05
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X Fax copy
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

6/22/2005 Date Received: 6/30/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Asbestos
Eric Thomas/Matt Kyrias

Parameters:
Method IDs:

009-07992-00-001

Laboratory Report Data Review - QC Review Checklist
040511079

EMSL Analytical, Inc. 
Laboratory Report ID:

Project Number:
Project Name:
Laboratory Name: Report Package Date:

Review Date:Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

EPA 600/R-93/116

Reviewer Name:

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:
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6/30/05
1/29/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

6/22/2005 Date Received: 6/23/2005
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 

**Attachment 2:  Final results from the database  

Signature of Senior Review:

Signature of Validator:

Field Duplicate ID:

Matrix Spikes

Reviewer Name:

Surrogates

Matrix: Solids

Project Name:
Laboratory Name: Report Package Date:

Review Date:Johns Manville

Comments

Field duplicates were submitted for this field sampling program per the required QAPP frequency. 

Eric Thomas/Matt Kyrias
Parameters:
Method IDs:

009-07992-00-001

Laboratory Report Data Review - QC Review Checklist
5-1589

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCBs

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

160.3, 5035A/8260B, 8270C-3540C, 8081A/8082-3540C, 7470A, 6010B-
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C:\Users\kyriasm\Desktop\Clay Data Validation\1 JM QC Review checklist_13Apr2018 1

3/5/2007
4/13/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

2/27/2007 Date Received: 2/28/2007
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 
**Attachment 2:  Final results from the database  

Signature of Senior Review:

Signature of Validator:

Field Duplicate ID:

Matrix Spikes

Surrogates

Lab Number 7-0800-003 Sample ID OZL-12 (12') DUP Semi-Volatile Compounds  Surrogate recovery outside control limits; low bias

Matrix: Solids

Johns Manville

OZL-14 (12') DUP and OZL-17 (6') DUP

Comments

Field duplicates were collected for this field sampling program per the required QAPP frequency.

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

2540B, 5035A/8260B, 8270C-3540C, 8081A/8082-3540C, 6010C-3050B, 

Reviewer Name: Matt Kyrias

Laboratory Report Data Review - QC Review Checklist
7-0800

First Environmental Laboratories, Inc. 
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name:
Laboratory Name: Report Package Date:

Review Date:

VOC's, SVOC's, RCRA Metals, Antimony, pH, Pesticides, PCB'sParameters:
Method IDs:
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3/2/2007
4/13/2018

Yes No N/A Comment

1 Was a signature page with appropriate authority signature provided? X
2 Was there a case narrative noting all known problems or anomolies? X
3 Were all samples received under chain-of-custody (seals used) and within appropriate temperature? X
4 Were all departures from standard conditions narrated (i.e., preservation acceptable, no headspace)? X
5 Are all field sample ID numbers cross-referenced to the laboratory ID numbers? X
6 Are all laboratory ID numbers cross-referenced to the corresponding QC data (batch IDs provided)? X
7 Were reference methods provided and cited appropriately? X
8 Were samples prepared and analyzed within holding times?  X

2/27/2007 Date Received: 2/28/2007
9 Were all soil results reported on a dry-weight basis? X

10 Was a percent moisture result reported for all soil and sediment samples? X
11 Is there a QAPP or SAP available as a reference for the project performed? X
12 Are non-detects identified as ND at RL with a "U", or other? X
13 Are laboratory flags defined? X

1 Were appropriate types of laboratory method blanks analyzed? X
2 Was the method blank free of contamination (i.e., less than the MDL or RL)? X
3 Did the method blank contamination affect the final results?  If so, note on page 2. X
4 Was a trip blank required and submitted with the samples? X
5 Was the trip blank free of contamination (i.e., less than the MDL or RL)? X
6 Did the trip blank contamination affect the final results?  If so, note on page 2. X

1 Were surrogates added prior to extraction for all appropriate methods? X
2 Were surrogate percent recoveries within laboratory control limits? X
3 Did the surrogate percent recoveries affect the final results?  If so, note on page 2. X

1 Were LCS performed for all appropriate methods? X
2 Were LCS percent recoveries within laboratory control limits? X
3 Did the LCS percent recoveries affect the final results?  If so, note on page 2. X
4 Were the LCS/LCSD RPD values within laboratory control limits? X

1 Were MS/MSDs performed on a project sample selected by the laboratory? X

2 Were MS/MSD percent recoveries within laboratory control limits? X
3 Did the MS/MSD percent recoveries affect the final results?  If yes, note in Comment seciton. X
4 Were the MS/MSD RPD values within laboratory control limits? X

1 Was a field duplicate submitted with this SDG? X

2 Was the RPD values less than review criteria? X
3 Did the field duplicate RPD results affect the final results?  If so, note in Comments section. X

Comment No. Description (data usability; note any estimated and/or rejected data):
1

2

3

4

5

6

*Attachment 1:  Cross-reference of field IDs with Laboratory IDs. 
**Attachment 2:  Final results from the database  

Laboratory Name: Report Package Date:
Review Date:

AsbestosParameters:
Method IDs:

Laboratory Report Data Review - QC Review Checklist
040704003

EMSL Analytical, Inc.
Laboratory Report ID:

Project Number:

Field and Laboratory Duplicates

Report Completeness & Sample Log-In Condition

Date Collected:

Laboratory Method Blanks and Trip Blanks

Project Name: Johns Manville

OZL-14 (12') DUP and OZL-17 (6') DUP

Comments

Field duplicates were collected for this field sampling program per the required QAPP frequency.

Laboratory Control Samples

Sample used/methods:

*Attach copy of lab report showing sample IDs and corresponding lab IDs (Att 1)

PLM EPA 600/R-93/116 and TEM CARB 435C

Reviewer Name: Matt Kyrias

Surrogates

Matrix: Solids

Field Duplicate ID:

Matrix Spikes

Signature of Senior Review:

Signature of Validator:
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AECOM   

 
Project No. 60458421 March 2017 

2-1 

2.0   Background 

2.1 Property Location and Description 

JM’s approximately 353-acre Property is located along the shoreline of Lake Michigan primarily in the 
City of Waukegan, Lake County, Illinois (Figure 1).  It is bounded on the west by the Union Pacific 
Railroad, on the south by Greenwood Avenue, NRG Energy Inc. Waukegan Generating Station, 
Commonwealth Edison, and City of Waukegan property, on the east by the shoreline of Lake 
Michigan, and on the north by the Illinois Beach State Park Nature Preserve. 

For discussion purposes, the Property may be divided into five general areas (Figure 1): former 
Manufacturing Area (roughly 109 acres), former Disposal Area (142 acres), Borrow Pit (roughly 50 
acres), Beach (roughly 23 acres) and former Industrial Canal and former Pumping Lagoon (roughly 29 
acres).  The On-Site Landfill (approximately 15.5 acres) is located within the south east corner of the 
former JM Disposal Area.  The former Settling Basin occupies the central portion of the former JM 
Disposal area, with the former Collection Basin to the east and the Mixing Basin and Catch Basin to 
the immediate west. 

2.2 Property History 

JM has occupied the Property since approximately 1920.  Prior to that time, the area was largely 
undeveloped.  Manufacturing facilities were constructed within the former Manufacturing Area  
(Figure 1) beginning in the early 1920s with various changes and additions made until the late 1970s.  
At its peak, the manufacturing plant employed up to several thousand workers and produced a wide 
range of asbestos-containing products.  The manufacture of asbestos-containing materials (ACMs) 
was discontinued at the Site circa December 1985.  Manufacturing of other building materials 
continued until September 1998.  

By October 2001, the manufacturing buildings in the southwestern portion of the JM Property were 
demolished.  The only permanent structure that currently remains on the Property is a building to 
house property maintenance staff and equipment, adjacent to the Pumping Lagoon. 

Historically, waste manufacturing debris and other ACMs were placed in the former JM Disposal Area.  
In September 1983, pursuant to the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA), the U.S. Environmental Protection Agency (U.S. EPA) placed the Disposal 
Area on the National Priorities List.  In July 1985, JM submitted a Remedial Investigation Report for 
the JM Disposal Area.  In accordance with the original federal Consent Decree (OCD) between JM, 
U.S. EPA, and the State of Illinois dated March 18, 1988, the former JM Disposal Area was closed 
and capped with an engineered cover.  These closure and capping activities began in 1989 and were 
completed in 1992. 

As stated above, JM has previously conducted substantial closure activities within the former Disposal 
Area pursuant to the OCD between the United States of America, the State of Illinois, and JM.  That 
work was substantially completed prior to 1992.  Other areas of the Site, including the On-Site Landfill 
were, by agreement, left open for continued use as part of the manufacturing operations until they 
were no longer needed for that purpose.  
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4.0 Sand Drainage Layer Construction 
 
A minimum 1-foot thick sand drainage layer was constructed over the Barrier Layer.  The drainage layer 
extends over all of FA1 and FA2.  An excavator and off-road trucks were used to load and haul sand over 
designated roads from a stockpile west of the CERCLA landfill to the OSL.  Once sand was placed it was 
graded using bulldozers equipped with GPS units.  The thickness of the sand drainage layer was 
surveyed on a maximum 70-foot grid pattern with a GPS unit to confirm that the sand drainage layer 
met the targeted one foot nominal thickness.  An identical grid pattern was used to document the 
barrier layer.  Drawing A-5 depicts both the design of the sand layer and the drainage layer elevations. 
 
A perimeter drain was constructed to provide an outlet for water collecting within the sand drainage 
layer.  A perforated lateral drain pipe wrapped with geotextile was embedded in the perimeter of the 
sand drainage layer parallel to the lateral limits of the final cover in FA1 and FA2 using the specified solid 
drain pipe outlet locations.  Outlets for the drain pipe in FA1 discharge to the perimeter of the final 
cover in FA1. Outlets for the drain pipe in FA2 discharge to the drainage swales along the east and west 
boundaries of the final cover in FA2. 
   
5.0 Final Protective Layer Construction 
 
The final protective layer consists of Lake County clayey soils compacted to a minimum thickness of 
three feet in areas overlying the sand drainage layer.  The final protective layer was hauled from Clay 
Stockpile 12 using scrapers, placed using track machines, and compacted using a sheepsfoot compactor 
to 90% modified proctor (ASTM D1557).  The soils were placed in a maximum of 8 inch lifts to achieve 
the target elevations.  The surface of the final protective layer (approximately six inches) was not 
compacted with a sheepsfoot compactor.  This layer was compacted via track machines, in a manner 
that facilitated addition of soil amendments and establishment of vegetation.  Final cover grades were 
made using bulldozers equipped with GPS units.  The cover was sloped so as to drain surface water 
runoff to perimeter areas of FA1 and FA2.  Surface water runoff from FA1 “sheet flows” to perimeter 
areas of the CERCLA cap.  Surface water runoff from FA2 “sheet flows” to perimeter drainage swales, 
located along the south, west, and east boundaries of FA2.  The eastern swale was excavated, backfilled 
and compacted with clayey soils in areas where less than 26 inches of clay was present.   
   
Appendix G contains results of final protective layer and east swale moisture and density testing and 
Drawing A-7 illustrates the locations of the barrier density tests.  Final protective layer surfaces were 
surveyed on a maximum 70-foot grid pattern, by using a GPS unit to confirm that the final protective 
layer was a minimum of three feet thick.  This was the identical grid pattern used to document the sand 
drainage layer.  Drawing A-6 depicts both the design of the cap and the final protective layer elevations. 
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August 22, 2018 

 

 

Mr. Matthew J. Ohl 
Remedial Project Manager 
United States Environmental Protection Agency Region 5 
77 West Jackson Boulevard, SR-6J 
Chicago, Illinois  60604-3590 
 

Subject: Response to U.S. EPA Comments Received July 26, 2018 
Final Closure Report, Non-Asbestos Containing On-Site Landfill, Permit Exempt 
“815” Facility #0971900014 
Johns Manville, Waukegan, Lake County, Illinois 

 

Dear Mr. Ohl: 

 

AECOM Technical Services, Inc. (AECOM) is providing this document on behalf of Johns Manville (JM) to 
respond to comments provided by the U.S. Environmental Protection Agency (USEPA) on July 26, 2018 
to the Response to Comments dated April 25, 2018 for the Final Closure Report for the Non-Asbestos 
Containing On-Site Landfill (“On-Site Landfill”), a permit exempt “815” facility at the former Johns Manville 
manufacturing facility located in Waukegan, Illinois (#0971900014) dated March 31, 2017.  Remediation 
work was completed in accordance with the Final Phase II Remedial Work Plan (Revision 1) dated June 
20, 2008 (RWP), and satisfactorily meets the full requirements of the First Amended Consent Decree, the 
Adjusted Standard Order dated December 6, 2007, and the general requirements for existing landfills set 
forth in 35 IAC Part 814, Subparts A and C.  

To facilitate review of the Final Closure Report and responses to USEPA comments, past reports and 
applicable documents have been identified in Table 1 (revision is provided in Attachment B) and 
previously provided in electronic format attached to this response.  The Final Closure Report and this 
response to comments address work that was completed subsequent to approval of the RWP by the 
EPA.    

 

Comment 01: Table 1 – On-Site Landfill Reporting Summary: This table was included with 
AECOM’s responses and contains a list of 35 past reports and documents that are 
important for understanding the history of the Johns Manville (JM) site and OSL as 
well as the closure requirements. The response letter explains that the reports and 
documents are attached in electronic format, but, initially, they were not included. The 
reports and documents were then requested from AECOM and provided at a later 
date.  
 
Comment 01: Confirm that the files containing past reports and documents in Table 1 
can be opened, are not damaged, and are attached in electronic format along with the 
Final Closure Report.  
 

Response 01: Two new compact discs with the documents listed in Table 1 will be accompanied 
with the Final Closure Report.   
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Comment 02: Response 01: As discussed in Paragraph 6 of reference 1.a., Table 1 of the Final 

Closure Report lists the construction activity for the period from November 8, 2008 to 
November 30, 2016 as “Growth and development of fully-established vegetative soil 
cover.” Response 01 provides some additional information by noting “The gap 
between the conclusion of substantial work in November 2008 and 2016 was, in part, 
due to ongoing O&M of the vegetative cover.” Aerial Photo four (4) in the Construction 
Completion Report (CCR), which was taken in November 2008, says “OSL capping 
work completed, vegetative cover established.” While further growth, development, 
and establishment of the vegetative soil cover likely occurred from November 8, 2008 
to November 30, 2016, the chronological table should primarily be reserved for major 
events and construction activities.  
 
Comment 02: It is recommended that the chronological table (Table 1 of the Final 
Closure Report) be revised to include “Operations and Maintenance (O&M) for the 
final cover” for the above-mentioned time period, and reference the O&M activities 
described in Section 4 of the Final Phase II Remedial Work Plan (RWP) and/or 
Section 8 of the CCR. Additionally, as explained in Response 01, it is further 
recommended that the report include the information that closure of the OSL was 
delayed because of changes to the Industrial Canal and Pumping Lagoon closure 
methods, and closure of the OSL was tabled until all the work described in the First 
Amended Consent Decree (FACD) was completed. Since the date when the 
construction activities described in the FACD were completed was an important 
milestone, this event and date be should also be added to the chronological table. 
 

Response 02: 
(Attachment A) 

Table 1 of the Final Closure Report has been revised to include O&M for the final 
cover which commenced in November 2008 and continues today.  Final cover O&M 
activities include maintaining site security (locks, signage, fencing, gates, and 
installation of new fencing and gates), maintaining access roads (addition of gravel 
and grading), and final cover maintenance (routine inspections, additional seeding in 
2009, mowing events, and tree/shrub removal; no erosion repair has been required).  
Revised Table 1 is located in Attachment A.   
 
Table 1 of the Closure Report will be revised to include the information that closure of 
the OSL was delayed because of changes to the Industrial Canal and Pumping 
Lagoon closure methods, and closure of the OSL was tabled until all the work 
described in the First Amended Consent Decree (FACD) was completed.  On-site 
remediation work described in the FACD was completed in November 2016 and is 
also included in Table 1.   
 

Comment 03: Response 02: Previously, Paragraph 5 of reference 1.a. mentioned that the 
chronological table (Table 1) of the Final Closure Report includes a “compliance plan” 
that was submitted to the USEPA and Illinois EPA on July 10, 2003.  
 
Comment 03: It is recommended that the report provide the information that the July 
10, 2003 Compliance Plan was superseded by Appendix D (Construction Compliance 
Plan) of the Final Phase II RWP (Revision I). In addition, since the chronological table 
(Table 1) references an Initial Facility Report (IFR) that Johns Manville (JM) submitted 
to the Illinois EPA, it is recommended that this report be added to the OSL reporting 
summary (Table 1) provided with AECOM’s responses. It is further recommended that 
the reporting summary include the Quality Assurance Project Plans (QAPPs) and 
Sampling Analysis Plans (SAPs) for the clay and sand material sampling events.  
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Response 03: 
(Attachment A 
and Attachment 
B) 
 

Table 1 of the Closure Report (Chronology of Events and Construction Activities) has 
been updated to note that Appendix D (Construction Compliance Plan) of the Final 
Phase II RWP (Revision 1) superseded the July 10, 2003 Compliance Plan.  This 
table is included in Attachment A. 
 
Table 1 of the Response to Comments dated April 25, 2018 (On-Site Landfill 
Reporting Summary) has been updated to include the Initial Facility Report (IFR) 
submitted to the Illinois EPA in September 1992.  Updated Table 1 is included in 
Attachment B.  The OSL Final Phase II RWP SAPP (Appendix F of RWP) and QAPP 
(Appendix G of RWP) applied to the clay and sand material sampling events.   
   

Comment 04: Response 03: Table 2 of AECOM’s response references the FACD Section V (14) (a) 
for the final cover, but this paragraph describes the interim cover.  
 
Comment 04:  Revise to reference FACD Section V (15) (c) in Table 2.  
 

Response 04: 
(Attachment B) 
 

Table 2 from the Response to Comments dated April 25, 2018 has been revised to 
reference FACD Section V (15) (c).  Revised Table 2 is located in Attachment B. 
 

Comment 05: Responses 04 and 05: For Fill Area #1, the AECOM response says “Testing was 
performed where Barrier Layer clay was relocated to cover waste material (i.e. around 
the MDP access road).” For Fill Area #2, the response says “Testing was performed 
where Barrier Layer material was extended to cap the area that did not contain barrier 
material.” Section 3.1.1 (Site Preparation and Barrier Layer Construction) of the RWP 
indicates that the final 12-inch barrier soil layer for Fill Areas #1 and #2 was to be 
compacted to the specified density. This same section notes that filling was proposed 
to cover the MDP Access Road in the northeast corner of Fill Area #1, and excavation 
and regrading of portions of the south and east slopes of Fill Area #1 were proposed 
to decrease the existing interim soil cover slopes. Significant cutting and regrading of 
the existing interim soil cover in Fill Area #2 was proposed to achieve Barrier Layer 
grades. Apparently, as indicated by the AECOM response, the Barrier Layer material 
was only constructed, compacted, and tested in limited areas (where necessary). A 
comparison of Appendices F and G of Appendix E suggests there was substantially 
more compaction tests per lift for the protective layer than for the barrier layer. 
Section 3 of the CCR, says the “soil fill” in Fill Areas #1 and #2 was compacted, but it 
is not clear if this “soil fill” is in reference to the 12-inch barrier layer and/or the 
protective layer. This same section of the CCR says the fill material for the MDP 
Access Road consisted of relocated non-ACM waste from the southern and eastern 
boundary of Fill Area #1, stripped materials from cutting and regrading operations 
within Fill Areas #1 and #2, and on-site stockpiled clayey soils (Clay Stockpile 12). 
Section 3.1.1 of the RWP says “The fill will consist of stripped materials from cutting 
and regrading operations within Fill Area #1 and Fill Area #2 and on-site stockpile fill 
material meeting Site requirements.”  
 
Comment 05: As mentioned in the previous memorandum, it is recommended that the 
Final Closure Report provide more details concerning the relocation of non-ACM 
waste materials. The RWP does not discuss the excavation or transfer of non-ACM 
waste materials to the MDP Access Road, so the report should explain the reason 
these operations were necessary. The report should also indicate the approximate 
volume (cubic yards) of non-ACM waste materials that were placed within the former 
MDP Access Road, and whether the relocation of non-ACM waste materials 
anticipated and approved as part of the RWP? It is recommended that the Final 
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Closure Report show areas where the non-ACM waste materials were excavated and 
explain if the 12-inch barrier layer was constructed over these areas and tested for 
compaction after placement. 
 

Response 05: 
(Attachment C, 
Attachment D, 
Attachment E)) 
 

The RWP discussed cutting and filling activities to achieve the design elevations.  In 
doing such work it was necessary to relocate non-ACM waste materials.  It was 
understood that this would occur as non-ACM waste materials were encountered in 
soil borings prior to commencing work described in the RWP.  Relocated non-ACM 
waste materials were not part of the final barrier layer.  Non-ACM waste materials 
were capped with a barrier comprised of either compacted existing relocated barrier 
clay or compacted stockpiled clay.  Attachment C is a figure illustrating where the 
barrier layer was constructed.  The 12-inch barrier layer was tested for compaction 
after placement as shown in Appendix A and Appendix F of Appendix E of the 
Closure Report.  Appendix A is repeated in Attachment D and Appendix F is 
repeated in Attachment E. 
 
The volume of material placed to fill the Miscellaneous Disposal Pit former access 
road below the barrier layer surface is estimated to be 5,000 cubic yards.  The volume 
of non-ACM waste materials represented a fraction of this amount; estimated to be 
10%, or 500 cubic yards.   
 

Comment 06: Responses 04 and 05: Appendix B (Final Cover Design Calculations) of the RWP 
includes Tables B-1 and B-2, which show the ground surface elevation (Feet, MSL) in 
2003 at a number of boring locations. These tables include columns for the depth of 
the boring, depth to top of waste, depth to top of CERCLA cover, elevation of top of 
waste or top of CERCLA cover, planned top of barrier layer elevation, depth of cut/fill, 
and calculated barrier layer thickness. The information in these tables suggests that 
for most of the OSL Fill Areas #1 and #2, a layer of interim clay cover and/or barrier 
layer material would be present after the grading operations. In Appendix C 
(Remedial Design Construction Specifications) of the RWP, Figure 10 shows the 
locations of the borings and this figure suggests that the boring locations correspond 
to different location or point numbers. However, by comparing this figure to the 
construction drawings, i.e., Drawings A-4, A-5, and A-6 in Appendix A of the CCR, it 
can be observed that the location numbers in Figure 10 in Appendix C of the RWP do 
not correspond with the point numbers in Appendix A of the CCR. The Drawing A-4 in 
Appendix A of the CCR compares the “Record Barrier Elevation” to the “Design 
Barrier Elevation,” but the report does not explain the procedure used to survey and 
determine the “Design Barrier Elevation” and the relationship between these 
elevations and the elevations calculated in Appendix B of the RWP. 
 
Comment 06: It is recommended that the CCR explain or provide the reference that 
describes the origin as well as the environmental and geotechnical quality of the Lake 
County clay used for the interim material layer that comprises the existing clay for the 
construction of large portions of the barrier layer. In addition, the report needs to 
provide the procedure used for surveying and determining the approved “Design 
Barrier Elevations” in Construction Drawing A-4 in the CCR for the different points and 
coordinates. Ultimately, the closure report should provide confirmation that the 
thickness of the barrier layer was a minimum of one foot and corresponded with the 
procedure and geotechnical information described in the approved RWP. The report 
also needs to verity that the site preparation and barrier layer construction procedures 
were in accordance with the RWP, and show the details regarding the areas where 
the Barrier Layer material for Fill Areas #1 and #2 was constructed, compacted, 
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and/or tested, etc. prior to placement of the one (1)-foot thick sand drainage layer, 
which was subsequently overlain by the three (3)-foot thick final protective layer. It is 
further recommended that the report the explain the difference between placement of 
the existing clay and the stockpiled clay in the field reports, such as Reports #10, #11, 
and #12, and why several field reports, i.e., Reports #23, #24, and #25, mention the 
placement of a six (6)-inch un-compacted lift for the protective layer. 
 

Response 06: 
(Attachment C,  
Attachment D, 
Attachment F, 
Attachment G, 
Attachment H, 
Attachment I, 
Attachment J, 
Attachment K, 
Attachment L, 
Attachment M) 

The existing Lake County clay that comprised the barrier material was placed in the 
1990s while the Johns Manville Waukegan Plant was operational.  This existing clay 
was approved for use as barrier material by USEPA approval of the Phase II 
Remedial Work Plan and approval is included in Attachment F.  There is no record of 
the clay source(s).  Geotechnical testing of the existing barrier clay was presented in 
the Site Investigation Report dated September 26, 2005 (Report #27 of Table 1).  This 
is repeated in Attachment G.  Environmental testing was performed of existing 
barrier clay and this data is included in Attachment H.   
 
The borings on Tables B-1 and B-2 are consistently labeled and located properly on 
Figure 10 (see cross reference table below).  For example, Boring C-44 in Table B-1 
is located in Fill Area 1 and properly identified on Figure 10 as point 1144, 2.5, C-44 
which indicate the CAD point (1144), depth of lean clay (2.5 feet), and soil boring 
location (C-44).  Drawing 10 was created by LFR on 02/06/08 and was a pre-
construction drawing.   
  
The barrier design elevations determined from Figure 10 were used by CQM to create 
a topographic surface over the OSL.  CQM then increased the number of surveying 
points to achieve a minimum of one point every 5,000 square feet and to include 
features such as breaks, crests, and toes of slopes.  More points were surveyed than 
identified in the pre-construction drawings to improve accuracy.  CQM applied a 
different survey point numbering system due to the increased number of survey 
locations.  These same points were consistently measured during the construction of 
the OSL cap for the barrier elevation, sand elevation, and clay surface elevation of the 
protective cover.   
 
Post construction drawings A-4, A-5, and A-6 were generated by CQM in January 
2009 and are included in Attachment D.  CQM compared the LFR design barrier 
elevation to the actual recorded barrier elevation constructed in the field on drawing 
A-4.  The actual barrier elevation was either equal to, or higher than, the design 
barrier elevation, indicating that the minimum barrier elevation was achieved.   
 
After the barrier layer was constructed, then the design sand elevation was calculated 
to be one foot above the recorded barrier elevation and is on drawing A-5.  The sand 
layer was constructed, surveyed, and the recorded sand elevation is on drawing A-5.  
After the sand layer was constructed, then the design protective cover elevation was 
calculated to be three feet above the recorded sand elevation and is on drawing A-6.  
The protective layer was constructed, surveyed, and the recorded protective cover 
clay surface elevation is on drawing A-6.  This process ensured that sand and 
protective clay thicknesses were achieved based upon as-built measurements.   
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Some LFR points from Figure 10 did coincide with CQM points on drawings A-4, A-5, 
and A-6.  The following table provides a cross reference of those points. 
 

LFR Point 
(C-Boring) 

CQM Point 
LFR Point 
(C-Boring) 

CQM Point 
LFR Point 
(C-Boring) 

CQM Point 

1102  
(C-02) 

1050 
1122  

(C-22) 
1061 

1135  
(C-35) 

1074 

1104  
(C-04) 

1051 
1123  

(C-23) 
1062 

1136  
(C-36) 

1075 

1105 
(C-05) 

1052 
1124  

(C-24) 
1063 

1137  
(C-37) 

1076 

1107  
(C-07) 

1053 
1125  

(C-25) 
1064 

1138  
(C-38) 

1077 

1110  
(C-10) 

1054 
1126  

(C-26) 
1065 

1141  
(C-41) 

1078 

1112  
(C-12) 

1055 
1128  

(C-28) 
1067 

1144  
(C-44) 

1080 

1114  
(C-14) 

1056 
1129  

(C-29) 
1068 

1145  
(C-45) 

1081 

1115  
(C-15) 

1057 
1130  

(C-30) 
1069 

1146  
(C-46) 

1082 

1116  
(C-16) 

1058 
1131  

(C-31) 
1070 

1149  
(C-49) 

1083 

1117  
(C-17) 

1059 
1132  

(C-32) 
1071 

1150  
(C-50) 

1084 

1119  
(C-19) 

1060 
1133  

(C-33) 
1072 

1151  
(C-51) 

1085 

1121  
(C-21) 

1109 
1134  

(C-34) 
1073 

1158  
(C-58) 

1086 

 
Drawing A-3 from the CCR has been annotated to show approximate areas in Fill 
Area #1 and Fill Area #2 where barrier clay was relocated (see Attachment C).  
Drawing A-3 also identifies areas of relocated existing barrier clay or stockpiled 
barrier clay that were tested for compaction.  Both existing barrier clay and stockpiled 
clay were used to construct the compacted clay barrier.  As can be seen from Figure 
10, much of the existing barrier clay came from Fill Area #2.  Both relocated existing 
barrier clay and stockpiled clay were successfully compacted to meet the same 
specifications.   
 
In an effort to demonstrate that the constructed barrier clay is a minimum of one foot 
thick, additional field notes were procured from CQM (see Attachment I).  Upon 
review of the field notes, such data is absent.  Consequently, a Geoprobe was utilized 
to confirm that the barrier clay was at least 12 inches thick.  Attachment J contains a 
figure of the soil thickness measurements (which coincide with the same locations in 
Attachment D) and a table of the results.  All locations were measured to contain at 
least 12 inches of barrier clay. 
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With respect to reports 10, 11, and 12 (provided in Attachment K):  Field reports 
identifying “existing clay placement” identify areas where clay has been previously 
placed (i.e. not today).  Field reports identifying “clay placed today” identify areas 
where clay was placed today.  The nomenclature was used in an effort to distinguish 
today’s work from previous work during remedial construction. 
 
With respect to reports 23, 24, and 25 (provided in Attachment L):  Clay was initially 
placed in maximum 8-inch thick uncompacted lifts that were subsequently compacted, 
tested for compaction, and passed the compaction requirements.  Attachment D 
identifies the locations of compaction testing and Attachment M provides compaction 
testing results for the protective clay cover which are repeated from Appendix G of 
Appendix E of the Closure Report.  The upper layer of clay was compacted by track 
machines and scrapers.  The upper layer of clay was not compacted with the 
vibratory sheepsfoot compactor since this clay was to be seeded.  The upper 6-inch 
layer of clay (thinner than lower maximum 8-inch lifts) achieved the compaction 
requirements in the absence of the sheepsfoot compactor as shown in Attachment D 
and Attachment L.    
 

Comment 07: Response 08  
 
Comment 07: Confirm that the only in-place geotechnical testing of the barrier, sand 
drainage, and final protective layers was testing of the barrier and final protective 
layer materials by using the Troxler 3440 density meter (i.e., measurement of in-place 
moisture content and density).  
  

Response 07: 
 

This is confirmed to be the only in-place geotechnical testing of the barrier, sand 
drainage, and final protective layers. 
 

Comment 08: Response 10: This response explains that the approved RWP granted JM exemptions 
from “certain” requirements of 35 IAC 814, Subparts A and C, which included the 
requirement for a leachate collection or management system. The executive summary 
of the Closure Report says it will provide documentation to confirm that closure of the 
OSL satisfactorily meets the full requirements of the regulations for existing landfills 
set forth in 35 IAC 814, Subparts A and C. Based on information in the closure report 
and previous responses, the OSL is a permit exempt “815” facility, there are no 
requirements for a leachate collection or management system or for further 
monitoring of landfill gas emissions, and an alternative final cover for the OSL was 
approved. Section 1.3 of the RWP indicates the OSL is regulated as an existing 
landfill under 35 IAC 814 (Subpart C) and applicable sections of Part 811. According 
to Section 2.2 of the RWP, the predominant waste placed in the OSL was calcium 
silicate, but JM also disposed of roofing materials, wood, paper, and cardboard 
materials that the Illinois EPA subsequently considered to be putrescible wastes.  
 
Comment 08: As indicated above, the OSL was granted exemptions and adjusted 
standards, but it is recommended that the report provide a clear and thorough 
description of the closure requirements in 35 IAC 814, Subparts A and C that are still 
applicable. Applicable standards are described in 35 IAC 814, Subpart C, Section 
814.302 (Applicable Standards), paragraphs (a) through (g). For example, does the 
approved RWP exempt the OSL from Section 814.302 (b)(2), which requires the 
owner or operator to provide a long-term static safety factor of at least 1.5 (and 1.3 
under seismic conditions) to protect the completed units against slope failure or 
814.302 (d), or is the Closure Report meant to satisfy the requirements for the written 
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closure plan described Section 811.110?  
 

Response 08: 
 

The following paragraphs provide a description of the closure requirements from 35 
IAC 811, 814, and 815 that are applicable to the OSL.  A section will be added to the 
Closure Report identifying ongoing regulatory requirements and present the 
information contained within this response. 
 
35 IAC 811:  The On-Site Landfill meets the definition of “existing facility or existing 
unit” contained in 35 IAC Section 810.103.  The only requirements in 35 IAC 811 that 
are applicable to the OSL are the general requirements in 35 IAC Section 811.110 
(Closure and Written Closure Plan) and 35 IAC Section 811.111 (Post-Closure 
Maintenance).  The Closure Report and Final Phase II RWP dated June 20, 2008 
satisfy the requirements of the Closure and Written Closure Plan in 35 IAC 811.110.  
Post-closure maintenance has been performed since January 2009 and will continue 
to be performed in accordance with 35 IAC Section 811.111 per the O&M Manual 
(see Response 10 for further information on the O&M Manual). 
 
35 IAC 814:  The requirements in 35 IAC 814 Subparts A and C are no longer 
applicable as they are addressed in the RWP and the Petition for Adjusted Standards 
with one exception.  Section 814.302 (b)(2), which requires the owner or operator to 
provide a long-term static safety factor of at least 1.5 (and 1.3 under seismic 
conditions) to protect the completed units against slope failure, is applicable.  
However, a soil cover with a grade averaging 10 horizontal to 1 vertical (10 percent 
grade), and flatter, are common covers at Fill Area #s 1 and 2.  Fill Area #1 was 
constructed by filling a depression that was surrounded by the CERCLA landfill.  The 
CERCLA landfill cap was completed in the early 1990s and approved by the USEPA 
in the First Amended Consent Decree (FACD) and Explanation of Significant 
Differences (ESDs).  Fill Area #2 was constructed by filling a depression called the 
Collection Basin, and that too was approved by the USEPA in the FACD and ESDs.   
 
35 IAC 815:  The OSL is considered a permit exempt “815” Facility.  As such, an 
annual report is required pursuant to 35 IAC 815 Subpart C.  Data gathered and 
submitted with the annual report includes that identified in Part 815.303 (see Reports 
#3 through #16 of Table 1 in Attachment B).   
 

Comment 09: Response 16: Attachment E of the AECOM response letter provides an overall survey 
of the area and shows storm water drainage flow paths. Drawing A-8 in Appendix A of 
the CCR contains construction details and shows that a four (4)-inch diameter drain 
tile with sock was placed along the entire toe of the drainage layer in Fill Area #1 and 
on the east toe of Fill Area #2. This same drawing shows four (4)-inch diameter solid 
outlet pipes, and Drawing A-5 shows the locations where the outlet pipes discharge to 
the existing bench on the CERCLA Cap on the east toe of Fill Area #2. Drawings A-8 
and A-5 details show an interior swale with a GCL and four (4)-inch diameter drain tile 
was constructed to drain the western side of Fill Area #2. Figure 13 in the RWP 
shows that outlet pipes were to be placed approximately 150’ – 200’ on center. 
Appendix H (Field Reports) includes reports that show construction of the drain tile 
and GCL placement (see Report #6, Report #7, and Report #10) and Appendix I 
contains photographs (see Photographs 7, 9, 11, and 12).  
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Comment 09: It is recommended that Attachment E in AECOM’s response should 
reference Drawings A-5, A-6, and A-8 in Appendix A of the CCR, because these 
drawings show details, piping, and drainage path information. In particular, Drawing 
A-6 indicates where swales, interior and exterior, are located, and where twelve (12)-
inch PVC pipes were placed, presumably beneath the access roads. It is 
recommended that the report include a discussion of the drainage swales, locations 
where outlet pipes from the sand layer discharge, and where erosion has occurred 
and erosion control measures needed to be implemented. For instance, describe 
whether the flow through the outlet pipes is consistent with design expectations, 
explain the reason an infiltration gallery was subsequently constructed at the north 
end of the collection basin and the reason there are manholes along the western side 
of the collection basin and OSL Fill Area #2. In addition, the report should discuss 
storm water runoff to the north and south of Fill Area #1 and the infiltration gallery 
located near the south-east access road entrance.  
  

Response 09: 
(Attachment D, 
Attachment N) 

The drawing provided in the Response to Comments, Attachment E, dated April 25, 
2018, provides an overview of storm water drainage from the OSL (repeated in 
Attachment N).  Drawings A-5, A-6, and A-8 in Attachment D show details, piping, 
and more detailed drainage path information including swales and drainage piping 
beneath access roads nearer the OSL.  These drawings are consistent with one 
another.     
 
The drainage system was constructed, and functions, as designed.  Following 
construction of the drainage system, no further erosion control measures were 
necessary.  This is largely due to the gradual slopes of the landfill cap and the 
established vegetation of the surrounding stable CERCLA cap completed in the early 
1990s.   
 
The infiltration gallery was constructed at the north end of the Collection Basin so that 
storm water runoff would drain into the subsurface to eliminate ponding water and 
maintain the integrity of the clay cap.   
 
Manholes and conveyance piping along the western side of the Collection Basin and 
OSL Fill Area #2 formerly routed surface water from the Settling Basin to the 
Industrial Canal.  These manholes and conveyance piping are no longer functional 
now that the Settling Basin, Collection Basin, and Industrial Canal have been filled. 
 
Storm water runoff to the north of Fill Area #1 largely flows to the Collection Basin 
infiltration gallery.  A small amount drains towards the Settling Basin.  Storm water 
runoff to the south of Fill Area #1 flows as it did prior to construction of the OSL cap.  
No erosion control measures have been necessary for storm water drainage following 
construction of the OSL cap. 
 
The infiltration gallery near the south-east access road entrance was constructed in 
an effort to contain storm water runoff from construction activities in 2016.  The 
infiltration gallery was not constructed as part of OSL capping activities.  The design 
and operation of the infiltration gallery is being addressed as a Punch List item 
identified from the April 4, 2018 Pre-final Inspection. 
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Comment 10: Response 17: The long-term monitoring schedule in the O&M Manual (Report #35 in 

Table 1 of AECOM’s response letter) includes a table (Table 3) that contains a long-
term monitoring schedule. This schedule lists the minimum number of events for 
monitoring different environmental media, i.e., soil, water, and air. According to this 
schedule, air monitoring was completed in 2006, but groundwater monitoring and soil 
visual inspections will not be completed until 2021. This same long-term monitoring 
schedule further shows that monitoring of soil by performing soil borings began in 
1991, were performed again in 1996, and will continue every ten (10) years until 
2026. The Overview of the RWP indicates that under the terms of the FACD, JM is 
required to implement measures and perform activities required for closure of the 
OSL and provide for O&M of the closed area for a minimum period of 30 years after 
completion of construction.  
 
Comment 10: It is recommended that the OSL Closure Report provide more explicit 
information regarding the visual inspections that will be conducted and the schedule 
for post-closure monitoring of the OSL, particularly for the identification of potential 
O&M problems, such as those listed in Table 1 of the O&M Manual. Similar to the 
RWP, the Introduction of the Closure Report says “Following closure, JM is required 
to implement measures and perform activities required for operation and maintenance 
(O&M) of the closed areas for a minimum period of 30 years after completion of 
construction.” It further notes in this section that the OSL stopped accepting waste in 
1998, the final cover was constructed in 2008, and it is considered to have a fully 
established final cover as documented in the Final Closure Report. The Final Closure 
Report was submitted in March of 2017, nearly ten (10) years after construction of the 
final cover, so the timeline for post-closure monitoring is unclear and the report needs 
to be more explicit, i.e., provide details on the monitoring, inspections, and 
documentation requirements that are specifically for post-closure of the OSL. It is 
further recommended that Section V (Performance of the Work), Paragraphs 
(14)(j)(3), (14)(j)(7), and (15)(f) of the FACD be reviewed, and then monitoring and 
O&M schedules should be coordinated with the USEPA for approval.  
 

Response 10: 
 

An O&M Manual was submitted to the USEPA, the USEPA provided comments, and 
a Response to Comments was submitted to the USEPA on June 13, 2018.  Long term 
care of the OSL will be performed in accordance with the O&M Manual and consistent 
with the requirements of the FACD.  A revised O&M Manual encompassing all 
CERCLA obligations (not just those associated with the OSL) will be provided 
following approval of the Southwest Sites Closure Report to allow for any further 
modifications.  The revised O&M Manual will include a detailed monitoring schedule 
for the OSL as well as other CERCLA units.  Whenever possible, monitoring events 
will be completed for the CERCLA units at the same time for on-site efficiency.  
 
The O&M Manual will include the following elements, at a minimum: 

• Semi-annual visual inspections (April-May and September-October) of gravel 
access roads, perimeter security fence and gates, vegetative soil cover, and 
monitoring wells. 

• Completion of semi-annual inspection logs. 
• Maintenance, as required, of gravel access roads (due to erosion), perimeter 

security fence and gates (due to trespassers), vegetative soil cover (due to 
deep rooted vegetation (i.e. tree saplings) and burrowing animals), and 
monitoring wells (due to flaking paint). 

• Groundwater monitoring 
• Mowing 
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Comment 11: Response 18: Section 5.0 (Documentation Requirements) of Appendix D of the 

Construction Compliance Plan (CCP) for the approved RWP contains a list of 
documentation requirements. For instance, the documentation was to include 
inspection observations, measurements, and testing results collected in the field for 
purposes of CQA, and the documentation was to be recorded daily in bound field 
books or on other field forms, as developed. At a minimum, the daily field report was 
to include the following information:  
 

• Project name and date  
• Weather conditions  
• Personnel on site (oversight, contractor, subcontractor, other)  
• Phase of construction in progress  
• Status of health and safety issues  
• Material and equipment on-site  
• Inspections completed, noting deficiencies  
• Tests performed with results including previous testing results, if appropriate  
• Instructions regarding any required retesting  
• Construction deficiencies  
• Changed conditions and/or conflicts encountered  
• Signature and title of inspector  

 
Comment 11: While Appendix H of Appendix E includes Field Reports, and these 
reports are beneficial and include most of the above-mentioned information, they do 
not include the field measurements as described in the CCP. In addition, there is 
limited to no information on deficiencies, retesting, or challenges, such as the 
construction of the drainage swale to the east of Fill Area #2, as described in 
Response 19. In regards to the lack of field measurements, one example can be 
observed from Report #3, which notes that from 7:10 am to 5:30 pm on 20 Aug. 2008 
the inspector was on the site to continue barrier layer documentation and density test 
placed fill material to achieve design elevation. The field report indicates the inspector 
performed density tests from 9:00 am to 5:30 pm, but it does not say how many tests 
were performed. According to the data in Appendix F of Appendix E, only two (2) 
compaction tests were recorded for this date, but the nuclear meter utilization record 
included with AECOM’s responses indicates nine (9) tests were performed on 20 Aug. 
2008. Moreover, Field Report #1 says Area #1 barrier layer was documented with 
GPS, but the compaction results are provided using State Plane coordinates and 
there is no documentation of the Area #1 barrier layer with GPS coordinates. It is 
recommended that the Closure Report include all the field documentation and 
information required in accordance with the approved RWP, and any project 
modifications to the RWP were to be highlighted on the final construction drawings in 
the CCR (Appendix A of Appendix E). 
 

Response 11: 
 

Documentation that construction of the OSL cap achieved the designed layer 
thickness and compaction requirements was dependent upon final surveying and 
density testing data.  Intermediate measurements are not necessarily representative 
of final conditions.  Compacting and testing continued until the compaction 
requirement was achieved, then the final result was recorded.  There were no final 
deficiencies, retesting, or challenges that occurred during the construction of the OSL 
cap.   
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Construction of the drainage swale east of Fill Area #2 was performed as planned, in 
accordance with applicable regulations, and as described in Response 19 within the 
Response to Comments dated April 25, 2018.  This detailed information regarding the 
construction of the east swale will be included in the revised Closure Report in 
Appendix E (Construction Completion Report) once all USEPA comments have been 
resolved. 
 
August 20, 2008 represented the third day of compaction testing, according to the 
Nuclear Meter Utilization Record that has been cited.  During this time, intermediate 
tests were taken to provide verbal compaction feedback to the contractor so that 
means and methods could be adjusted to achieve the necessary requirements.  This 
likely occurred at other times during the project.  This data was not recorded on a 
permanent record and does not represent a compaction deficiency, retesting, or 
challenge.    
 
The GPS used for surveying was also used to identify the locations of acceptable 
compaction tests.  Surveying data was downloaded from the GPS equipment when 
the equipment was returned to the office.  This surveying data was saved in Illinois 
State Plane coordinates and used to complete the construction drawings provided in 
Attachment D.  Electronic files downloaded from the GPS unit were combined to 
complete the final construction drawings.     
 
The existing barrier layer limits were documented in design drawings and those 
drawings were used as a basis for developing the barrier layer elevations for field 
measurements.  Only those areas where the barrier layer was disturbed were tested 
for compaction.  Compaction testing was performed at a minimum frequency of one 
test per 20,000 square feet.  
 

Comment 12: Response 21  
 
Comment 12: Is there any documentation of the removal of the non-asbestos 
containing shingle tabs and other roofing debris near or within the Johns Manville 
borrow pit?  
 

Response 12: 
(Attachment O) 
 

No non-asbestos containing shingle tabs and other roofing debris near or within the 
JM Borrow Pit were moved during OSL capping activities.  The dredging limits were 
not expanded any nearer to boring B-3 than shown in Figure 09-02 of Appendix C of 
Appendix E of the Closure Report.  Dredging was expanded to the south as shown in 
Figure 1 of Appendix B of Appendix E of the Closure Report to generate supplemental 
sand used for capping the OSL.  This sand also met all project testing requirements.  
Note that soil sample B-3 on Figure 1 (from 2005) was not at the same location as soil 
sample B-3 on Figure 09-02 (from 2003); these were two different sampling locations.  
These figures are also included in Attachment O.      
 

Comment 13: Response 22 
 
See Comment 11.  
 

Response 13: 
 

There were no final deficiencies, retesting, or challenges that occurred during the 
construction of the OSL cap.  Any non-conforming test results were communicated 
verbally to the contractor so that they could improve means and methods.  Only 
conforming test results were recorded.  
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If you have any questions, please contact me at (312) 861-4030. 

 

Sincerely, 

 

 

 

Tim Dull, P.E. 
Senior Project Manager 
timothy.dull@aecom.com 
 

 
Attachments 
 
Attachment A - Responses 02 and 03:  Revised Table 1 of the Closure Report 
Attachment B - Responses 03 and 04:  Revised Table 1 and Table 2 from the Response to Comments 

dated April 25, 2018 
Attachment C - Responses 05 and 06:  Relocated Barrier Material Drawing 
Attachment D - Response 05:  Appendix A of Appendix E of Closure Report (Construction 

Documentation Drawings) 
Attachment E - Response 05:  Appendix F of Appendix E of Closure Report (Barrier Layer Compaction 

Testing Results) 
Attachment F - Response 06:  USEPA Approval of Phase II Remedial Work Plan dated April 14, 2008 
Attachment G - Response 06:  Geotechnical Testing of Barrier Clay 
Attachment H - Response 06:  Environmental Testing of Barrier Clay 
Attachment I - Response 06:  Additional CQM Field Notes 
Attachment J - Response 06:  Barrier Thickness Measurements 
Attachment K - Response 06:   Inspection Reports 10, 11, and 12 
Attachment L - Response 06:  Inspection Reports 23, 24, and 25 
Attachment M - Response 06:  Appendix G of Appendix E of Closure Report (Protective Layer 

Compaction Testing Results) 
Attachment N - Response 09:  Attachment E of Response to Comments dated April 25, 2018 (Storm 

Water Drawing) 
Attachment O - Response 12:  Borrow Pit Figures 
 
 
cc: Scott Myers, Johns Manville, Scott.Myers@jm.com (electronic copy only) 
 Brent Tracy, Johns Manville, brent.tracy@jm.com (electronic copy only) 
 Dave Peterson, DMP, dmpete@dmpete.cnc.net (electronic copy only) 
 Kirston Buczak, USACE, Kirston.A.Buczak@usace.army.mil (electronic copy only) 
 Benjamin O’Neil, USACE, Benjamin.R.O’Neil@usace.army.mil (electronic copy only) 
 Richard Saichek, USACE, Richard.E.Saichek@usace.army.mil (electronic copy only) 
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ATTACHMENT A 

 

Responses 02 and 03:  Revised Table 1 of the Closure Report 

 



Table 1.  Chronology of Events and Construction Activities 

Date Milestone 
July 13, 1989 to August 7, 1989 As part of CERCLA Disposal Area closure activities, JM completed installation 

of a 6-inch sand layer over the sideslopes and base of the Miscellaneous 
Disposal Pit (MDP).  After the sand layer installation, JM continued to place 
non-asbestos containing manufacturing wastes in the MDP. 
 

December 20, 1989 to January 1990 A 15-inch clay cover was placed on the sideslopes of the MDP as part of 
closure activities for the CERCLA Disposal Area. 
 

May 8, 1990 JM completed installation of an additional six-inch sand layer over regraded 
wastes of the MDP.  Placement of the sand layer concluded USEPA 
requirements for closure of the MDP prior to the closure of the CERCLA 
Disposal Area. 
 

September 1992 JM prepared and submitted an Initial Facility Report (IFR) to the Illinois 
Environmental Protection Agency (IEPA) describing the disposal activities that 
had taken place and the plans for future disposal in the On-Site Landfill.  The 
IFR filed in 1992 indicated JM’s intention to operate the On-Site Landfill as an 
inert waste landfill, based on leachate data for the wastes that were intended 
to be placed in the unit. 
 

1992 to 1998 Non-asbestos-containing waste placement activities into the On-Site Landfill.  
Daily and interim cover was periodically placed over waste material in Fill  
Area #1 and Fill Area #2.  
 

September 22, 2000 The U.S. EPA issued a Second ESD to the OCD.  In the ESD, U.S. EPA 
determined that the On-Site Landfill should be closed. 
 

April 2003 Thickness of interim clay barrier was placed over Fill Area #1 and Fill Area #2 
was confirmed with 86 soil borings.    
 

July 10, 2003 A Compliance Plan for closure of the On-site Landfill was submitted to the U.S. 
EPA and the Illinois Environmental Protection Agency (IEPA) regarding 
activities that are planned to meet the regulatory requirements for closure and 
to identify those requirements that cannot be met; and for which JM intends to 
seek adjusted standards from the IPCB.  Appendix D (Construction 
Compliance Plan) of the Final Phase II Remedial Work Plan (RWP) (Revision 
1) superseded the July 10, 2003 Compliance Plan. 
 

September 6, 2005 Site Investigation Report submitted to U.S. EPA and IEPA. 
 

February 8, 2008 Final Phase II Remedial Work Plan (Revision 0) submitted to U.S. EPA and 
IEPA. 
 

April 14, 2008 U.S. EPA approval of Phase II Remedial Work Plan with modifications. 
 

June 20, 2008 Final Phase II Remedial Work Plan (Revision 1) submitted to U.S. EPA and 
IEPA.  
 

August 4, 2008 to November 7, 2008 Completed final capping of On-site Landfill.  Achievement of design barrier 
layer sub-base grades, a 1-foot thick sand drainage layer and a 3-foot thick 
compacted clay final protective layer was completed as described in the 
Construction Completion Report (Appendix E). 
 

November 8, 2008 to November 30, 2016 Operations and Maintenance for the final cover per the activities described in 
Section 4 of the Final Phase II RWP (Revision 1).  Closure of the On-site 
Landfill was delayed due to changes to the Industrial Canal and Pumping 
Lagoon closure methods, and closure of the On-site Landfill was tabled until all 
the work described in the First Amended Consent Decree (FACD) was 
completed in November 2016.  
 

 



 

ATTACHMENT B 

 

Responses 03 and 04:  Revised Table 1 and Table 2 of the 

Response to Comments dated April 25, 2018 

 



Table 1 - On-Site Landfill Reporting Summary
On-Site Landfill - Johns Manville

Waukegan, Illinois

Reporting Programs Report # Title of Report Date of Report
1 Consent Decree (1988) 3/18/1988
2 First Amended Consent Decree 2/4/2004
3 2004 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2005
4 2005 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2006
5 2006 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2007
6 2007 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2008
7 2008 Annual Report for On-Site Permit Exempt "815" Facility 2/12/2009
8 2009 Annual Report for On-Site Permit Exempt "815" Facility 2/12/2010
9 2010 Annual Report for On-Site Permit Exempt "815" Facility 2/15/2011

10 2011 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2012
11 2012 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2013
12 2013 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2014
13 2014 Annual Report for On-Site Permit Exempt "815" Facility 2/13/2015
14 2015 Annual Report for On-Site Permit Exempt "815" Facility 2/3/2016
15 2016 Annual Report for On-Site Permit Exempt "815" Facility 2/14/2017
16 2017 Annual Report for On-Site Permit Exempt "815" Facility 2/13/2018

17
First 5-Year Post-Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 4/1/1997

18
Second 5-Year Post-Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 6/7/2002

19
Third 5-Year Post-Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 3/21/2008

20
Fourth 5-Year Post-Remedial Construction Ambient Air, Groundwater, 
and Surface Water Monitoring Event Report 11/22/2013

21
Fifth 5-Year Post-Remedial Construction Ambient Air, Groundwater, and 
Surface Water Monitoring Event Report 2/16/2018

22
Petition of Johns Manville for an Adjusted Standard from 35 Ill. Adm. 
Code 814, 811.310, 811.311, 811.318, 811.320 9/30/2004

23
Petition of Johns Manville for an Adjusted Standard from: 35 Ill. Adm. 
Code 811.310, 811.311, 811.318, 811.320, and 814 12/6/2007

24 Initial Facility Report 9/1/1992
25 Operation and Maintenance Manual, Revision 1 10/11/2002

26
On-Site Landfill Supporing Documents to Describe Historical Activities at 
Johns Manville Site 2/24/2003

27 Proposed Final Cover Soil and Thickness On-Site Landfill 9/17/2004
28 Site Investigation Report On-Site Landfill 9/26/2005

29
Response to IEPA Comments on HELP Model (August 30, 2005) and 
Petition for Adjusted Standards 4/25/2006

30
Request for U.S. EPA Opinion on Proposed Groundwater Monitoring 
Well Locations; On-Site Landfill 11/14/2006

31
Final Phase II Remedial Work Plan Non-Asbestos Containing On-Site 
Landfill Closure 2/8/2008

32
Final Phase II Remedial Work Plan Non-Asbestos Containing On-Site 
Landfill Closure, Revision 1 6/20/2008

33 Operation and Maintenance Manual, Revision 2 5/18/2010
34 Revised Quality Assurance Project Plan (Revision 1) 1/24/2013

35
Non-Asbestos Containing ON-Site Landfill Construction Final Closure 
Report - State Facility ID# 0971900014 3/31/2017

36 CERCLA Operations and Maintenance Manual, Revision 3 3/24/2018

Miscellaneous 
Reports

5-Year Post-Remedial 
Construction Reports

Adjusted Standard 
Petition and Order

Consent Decrees

815 Reports



Table 2 - Comparison of First Amended Consent Decree Requirements and the Remedial Work Plan
On-Site Landfill - Johns Manville

Waukegan, Illinois

First Amended Consent Decree (FACD) or 
Regulatory Reference Document Indicating Scope Change

Barrier Soil Layer: minimum 12-inch vertical thickness of previously placed clay (as interim cover), or 
equivalent.
Lateral Drainage Layer: 12-inch vertical thickness of sand overlying the Barrier Soil Layer.
Final Protective Layer: 36-inch vertical thickness of clay overlying the lateral drainage layer capable of 
supporting vegetation.

Section 3.2 Landfill Gas 
Monitoring

Landfill gas monitoring plan and schedule and ambient air monitoring 35 IAC Part 811.310 and Adjusted Standard Order.
Adjusted Standard Order dated 12/6/2007 describes the reduction in 
landfill gas monitoring in multiple sections. Landfill gas management 
changes described in the 2012 Annual Report dated 2/14/2013.

Section 3.3 Leachate 
Monitoring and 

Management System
Includes design of leachate collection and monitoring system, leachate sampling and recovery.

35 IAC Part 811.309; Monitoring Results provided in 
On-Site Permit Exempt "815" Facility Reports to 
Illinios EPA.

Adjusted Standard Order dated 12/6/2007 describes changes to the 
"zone of attenuation" [Section 811.320(c)(1)] for leachate monitoring 
in multiple sections.

Section 3.4 Groundwater 
Monitoring System

Includes design of well construction, location, sampling plans and schedules, and contingency plan.
35 IAC Part 811.318 and 811.319, and the Adjusted 
Standard Order.

Adjusted Standard Order dated 12/6/2007 describes changes in well 
locations and groundwater quality monitoring in multiple sections.

Site Security - 6 ft high perimeter fence and swinging gates with key entry pads and signage.
Access Roads - Class I ro Class II access roads located along south and east boundaries of Site and between Fill 
Area #1 and Fill Area #2.
Inspection Frequency - A minimum frequency of quarterly inspections of the final cover and all vegetated areas 
for a period of five years.

Final Cover Maintenance - The final cover will consist of 36 inches of clay over a 12 inch sand drainage layer 
over a 12 inch minimum compacted clay barrier layer. The top surface of the final cover will be vegetated. The 
primary function of the final cover is to reduce water percolation and infiltration through the waste material 
and to route water drainage from the sand drainage layer to surface drainage. Normal O&M consists of regular 
inspections, tree/shrub removal, and erosion repair. Non-routine O&M includes differential settlement and 
slope repair. The required O&M period in accordance with the FACD is 30 years after completion of 
construction. After 30 years, U.S. EPA and the State of Illinois shall evaluate the need for further operation and 
maintenance as specified in the FACD.

Cover Inspections - On-Site Landfill cover inspections will consist of weekly inspections until vegetative cover is 
thriving, monthly inspections conducted thereafter, and inspections within 72 hours of heavy rainfall events. 
Inspections will be conducted concurrently with inspection requirements for the CERCLA vegetative cover in 
the approved O&M Manual for the JM Disposal Area. 

Maintenance - The detailed construction of the vegetated soil cover for the site is described in Section 3.0. 
Replacement materials should meet the specifications established in Section 3.0.
Construction Compliance Plan No update.
Emergency and Contingency Plan No update.

Sampling and Analysis Plan
Revised Quality Assurance Project Plan (Revision 1) dated 1/24/2013 

Section 3.3.

Quality Assurance Project Plan Addendum Revised Quality Assurance Project Plan (Revision 1) dated 1/24/2013.

Site Health and Safety Plan
CERCLA Operations and Maintenance Manual, Revision 3 dated 

3/24/2018.

Final Phase II Remedial Work Plan On-Site Landfill, Revision 1 (RWP) dated June 20, 2008

Section 3.1 Final Cover 

Section 4.0 Operation and 
Maintenance Activities

CERCLA Operations and Maintenance Manual, Revision 3 dated 
3/24/2018.

Section 5.0 Other Submittals FACD Section V(15)(b)

Described in “Proposed Final Cover Soil and Thickness” (LFR, 
September 17, 2004) and equivalent cover per 35 IAC Part 
811.314(b)(3)(A)(iii).

35 IAC Part 811.11; Operations and Maintenance 
Manual, Revision 1; FACD.

FACD Section III(4)(x) and V(15)(c).
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Response 06:  Relocated Barrier Material Drawing 
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Response 05:  Appendix A of Appendix E of Closure Report  

(Construction Documentation Drawings) 
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ATTACHMENT E 

 

Response 05:  Appendix F of Appendix E of Closure Report  

(Barrier Layer Compaction Testing Results) 

 



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 BARRIER LAYER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 8/18/08 2083750 1126100 10.6 128.7 98.9

2 8/18/08 2083640 1126090 11.8 121.4 93.3

3 8/20/08 2083775 1126150 10.8 123.2 94.7

4 8/20/08 2083750 1126250 10.5 122.2 93.9

5 8/21/08 2083800 1126450 10.4 123.1 94.6

6 8/21/08 2083800 1126500 11.0 122.1 93.9

7 8/18/08 2083700 1126050 11.8 125.4 96.4

8 8/18/08 2083615 1126130 11.5 126.5 97.2

9 8/26/08 2083800 1126400 11.0 117.3 90.2

10 8/26/08 2083800 1126500 11.1 123.2 94.7

11 8/26/08 2083800 1126600 11.0 125.6 96.52

2

2

2

2

1

Lift

No.

1

1

1

1

1

1



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 BARRIER LAYER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 8/22/08 2084150 1126250 11.5 119.1 91.5

2 8/22/08 2084150 1126350 11.1 117.8 90.5

3 8/22/08 2084150 1126450 11.5 119.0 91.5

4 8/22/08 2084050 1126450 10.6 117.7 90.5

5 8/22/08 2084150 1126550 12.0 119.7 92.0

6 8/22/08 2084050 1126550 12.8 121.6 93.5

7 8/22/08 2084150 1126650 10.8 125.5 96.5

8 8/22/08 2084050 1126650 12.4 119.4 91.8

9 8/27/08 2084150 1126200 10.5 125.8 96.7

10 8/27/08 2084100 1126200 12.5 124.3 95.5

11 8/27/08 2084150 1126300 11.5 126.2 97.0

12 8/27/08 2084100 1126300 11.1 122.5 94.2

13 8/27/08 2084150 1126400 10.4 123.7 95.1

14 8/27/08 2084100 1126400 12.0 123.2 94.7

15 8/27/08 2084150 1126500 11.1 122.5 94.2

16 8/27/08 2084100 1126500 11.6 126.2 97.0

17 8/27/08 2084150 1126600 11.3 125.0 96.1

18 8/27/08 2084100 1126600 11.3 126.7 97.4

Lift

No.

1

1

1

1

1

1

1

1

2

2

2

2

2

2

2

2

2

2

1
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Response 06:  USEPA Approval of Phase II Remedial Work 

Plan dated April 14, 2008 
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Response 06:  Geotechnical Testing of Barrier Clay 
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Permeability Analytical Data Report – Interim Landfill Cover 
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A comparison of the average water elevations within the shallow, unconfined aquifer 
located above the Wadsworth Till with the average water elevations found within the 
deep sand and gravel/Silurian Dolomite (see Table 3) shows that there is a downward 
gradient from the shallow sand to these underlying units. As Table 3 shows, the 
downward gradient in the vicinity of the On-Site Landfill ranges from 0.03 foot per 
foot (LMW-14) to 0.06 foot per foot (LMW-18).  

4.2.5 Vertical Flow Velocity 

Table 4 shows the calculated vertical flow velocity from the shallow, unconfined 
aquifer to the underlying sand and gravel/Silurian Dolomite, through the lower 
permeability Wadsworth Till. Velocities range from 0.02 to 0.04 feet per year. Taking 
into account the thickness of the Wadsworth Till in the vicinity of the On-Site Landfill, 
groundwater travel times through the till range from approximately 2,300 to 4,100 
years. This calculation is strictly for groundwater itself; migration through the till for 
any potential contaminants would be further reduced by adsorption and attenuation. 

4.2.6 Definition of Uppermost Aquifer 

Based upon the geology and hydrogeology in the vicinity of the On-Site Landfill, the 
uppermost aquifer is defined from the surface to the upper section of the underlying 
Silurian Dolomite bedrock. This includes two significant water bearing zones, the 
shallow, unconfined aquifer located within the beach sand complex above the 
Wadsworth Till and the aquifer that includes the sand and gravel outwash and 
underlying Silurian Dolomite. These aquifers are separated by the Wadsworth Till that 
is an average thickness of 79 feet in the vicinity of the On-Site Landfill. The till 
exhibits an average hydraulic conductivity of 6.52E-08 cm/s, thus travel times for 
groundwater passing through the till are on the order of 2,300 to 4,100 years. 

4.3 On-Site Landfill Characterization 

4.3.1 On-site Landfill Interim Cover 

The results of the soil borings that were advanced in April 2003 across the two fill 
areas show that interim cover thickness varies widely across both Fill Area 1 and Fill 
Area 2. The clay cover ranged from 1 foot to 10.5 feet in thickness in Fill Area 1. The 
approximate average thickness was 3 to 4 feet. The clay fill in Fill Area 2 ranged from 
2 feet to 15 feet in thickness. Figure 6 shows the locations of the soil borings. Figures 
15, 16 and 17 present three cross sections of the fill areas to graphically depict the clay 
cover thickness, the waste layer and the interface between the on-site landfill and the 
closed CERCLA landfill. Figure 18 presents the variation in thickness of clay cover 
across the landfill graphically by plotting the clay thickness contours. 

Permeability of the clay cover was tested in Fill Area 1 at four locations (ST-1 through 
ST-4) and in Fill Area 2 at two locations (ST-4 and ST-5), which are shown in Figure 
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7. The permeability of the interim cover overlying Fill Area 1 ranged from 3.9 x 10-8 
centimeter/second (cm/s) to 3.4 x 10-7 cm/s. The bottom 10” of one of the four samples 
from Fill Area 1 (ST-2) contained gray sand material unsuitable for conducting the 
permeability test. Disregarding the results from the ST-2 sample, the average 
permeability of the cover in Fill Area 1 was estimated to be 1.47 x 10-7 cm/s. Of the 
two samples from Fill Area 2, the sample from location ST-6 consisted of silty clay 
with some (30-55%) sand and trace gravel, and was not considered representative of 
the clay fill across Fill Area 2 and was not used in the analysis. From the results of the 
analysis of the sample from ST-5, the permeability of the cover in Fill Area 2 was 
determined to be 1.8 x 10-7 cm/sec. The analysis was performed following ASTM 
Method D-5084. The laboratory report showing the results of the permeability testing 
is presented in Appendix E. 

4.3.2 On-Site Landfill Subsurface Characterization 

Fill Area 1: 

The 1992 historical topographic survey of the on-site landfill was compared with the 
survey completed in late 1998. No waste or interim cover has been placed since that 
time. It was estimated that between 30 feet and 40 feet of waste material and soil cover 
had been placed in the southeast portion of Fill Area 1 (vicinity of SB-01 and SB-02). 
Lesser amounts of material were placed towards the western limits of Fill Area 1 
(vicinity of LF-SB03 and LF-SB04).  

The boring log for LF-SB02 showed the presence of calcium silicate from 18 feet to 36 
feet bgs. Calcium silicate is the inert material that makes up the T-12 insulation that 
was manufactured at the Waukegan plant through 1998. Consistent with the 
composition of T-12 insulation, synthetic fibers were also found in the boring. These 
fibers were tested at an independent laboratory, Scilab Boston, Inc. (Scilab), which 
confirmed that the material did not contain asbestos. The Scilab results are included in 
Appendix G. Multiple attempts to reach similar depths in the area of LF-SB01 were 
met with subsurface refusal at depths between 10 feet and 13 feet bgs (see boring log). 
The boring at LF-SB02 was terminated in T-12 waste material at 36 feet bgs 
(approximately 596 feet AMSL). 

Greater than 95% clay was encountered from the surface down to 13 feet bgs in LF-
SB01 (maximum depth of boring) and down to 18 feet bgs in LF-SB02 (depth at which 
T-12 was encountered). This was consistent with the Waukegan plant’s operations 
during the 1992 to 1998 time period, when JM was placing sufficient cover material to 
prevent surficial exposure of the waste T-12 material.  

In the vicinity of LF-SB03 and LF-SB04, very little waste material was encountered. 
At LF-SB03, the cover for the former CERCLA landfill underlying the Site was 
encountered at 11.5 feet bgs. Except for an isolated shingle “wafer” that was 
encountered at 8 feet bgs, only clay was found above the former CERCLA landfill. At 
LF-SB04, the cover of the former CERCLA landfill was encountered at approximately 





 

ATTACHMENT H 

 

Response 06:  Environmental Testing of Barrier Clay 

 



DK PILE 
 

Dirt Supplier:  DK Contractors 

Dirt Pile Location:  East Side of Landfill, South of Collection Basin 

Number of Loads Supplied:  1295 

Number of loads on-site:  1295 

Activity Period:  1999 through 2000 

Pile Status:  Inactive 

Does All Soil meet Illinois Title 35 Subtitle G Chapter 1 Subchapter f Part 742 TACO Standard: Yes 

Number of Samples:  5 (including re-tests) 

Analytical Method:  8260 VOC, 8310 PNA, RCRA Metals = As, Bd, Cd, Cr, Pb, Hg, Se, Ag, SPLP Lead, 

pH, PCBs 
Comments:  Some soil was rejected due to the presence of construction debris. 

 

The samples collected on November 18 and 19, 1999 were not analyzed for PCBs or metals by STL 
(laboratory). 
 



Contractor DK Contractors
Sample Identification E1W041399
Sample Date 4/13/99
Report Date 4/26/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA 9.1 6 - 9 6 - 9 6 - 9

Arsenic mg/kg 2 13 8 0.4 750 31
Barium mg/kg 0.95 110 45.5 5500 690000 2100
Cadmium mg/kg 2 0.6 ND 78 1800 430
Chromium mg/kg 0.95 16.2 13 390 270 28
Lead mg/kg 4.7 36 15.8 400 NL NL
Mercury mg/kg 0.0404 0.06 ND 23 10 8
Selenium mg/kg 2 0.48 ND 390 NL 2.4
Silver mg/kg 4.7 0.55 ND 390 NL 110

PCB 1016 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1221 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1232 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1242 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1248 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1254 mg/kg 0.02 NA ND 1 NL 0.5
PCB 1260 mg/kg 0.02 NA ND 1 NL 0.5

Acenaphthene mg/kg 0.2 NA ND 4700 NL 570
Acenaphthylene mg/kg 0.2 NA ND NL NL NL
Anthracene mg/kg 0.04 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.004 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.004 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.004 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.004 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.004 NA ND 9 NL 49
Chrysene mg/kg 0.04 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.004 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.04 NA ND 3100 NL 4300
Fluorene mg/kg 0.04 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.004 NA ND 0.9 NL 14
Naphthalene mg/kg 0.2 NA ND 3100 NL 84
Phenanthrene mg/kg 0.04 NA ND NL NL NL
Pyrene mg/kg 0.04 NA ND 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg 0.005 NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg 0.01 NA NT NL NL NL
Carbon disulfide mg/kg 0.005 NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 1 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg 0.005 NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg 0.02 NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg 0.01 NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg 0.005 NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA ND 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA ND 160000 410 150

Notes:

4.  NT = Not Tested
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)

5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable



Contractor DK Contractors
Sample Identification E2W111599
Sample Date 11/18/99
Report Date 12/1/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA 8.5 6 - 9 6 - 9 6 - 9

Arsenic mg/kg NT 13 NT 0.4 750 31
Barium mg/kg NT 110 NT 5500 690000 2100
Cadmium mg/kg NT 0.6 NT 78 1800 430
Chromium mg/kg NT 16.2 NT 390 270 28
Lead mg/kg NT 36 NT 400 NL NL
Mercury mg/kg NT 0.06 NT 23 10 8
Selenium mg/kg NT 0.48 NT 390 NL 2.4
Silver mg/kg NT 0.55 NT 390 NL 110

PCB 1016 mg/kg NT NA NT 1 NL 0.5
PCB 1221 mg/kg NT NA NT 1 NL 0.5
PCB 1232 mg/kg NT NA NT 1 NL 0.5
PCB 1242 mg/kg NT NA NT 1 NL 0.5
PCB 1248 mg/kg NT NA NT 1 NL 0.5
PCB 1254 mg/kg NT NA NT 1 NL 0.5
PCB 1260 mg/kg NT NA NT 1 NL 0.5

Acenaphthene mg/kg 0.2 NA ND 4700 NL 570
Acenaphthylene mg/kg 0.2 NA ND NL NL NL
Anthracene mg/kg 0.04 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.004 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.004 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.004 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.004 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.004 NA ND 9 NL 49
Chrysene mg/kg 0.04 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.004 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.04 NA ND 3100 NL 4300
Fluorene mg/kg 0.04 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.004 NA ND 0.9 NL 14
Naphthalene mg/kg 0.2 NA ND 3100 NL 84
Phenanthrene mg/kg 0.04 NA ND NL NL NL
Pyrene mg/kg 0.04 NA ND 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg NT NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg NT NA NT NL NL NL
Carbon disulfide mg/kg NT NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg NT NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg NT NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg NT NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg NT NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA 0.009 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA ND 160000 410 150

Notes:

4.  NT = Not Tested
5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)



Contractor DK Contractors
Sample Identification E1E092499
Sample Date 11/19/99
Report Date 12/1/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA 8.2 6 - 9 6 - 9 6 - 9

Arsenic mg/kg NT 13 NT 0.4 750 31
Barium mg/kg NT 110 NT 5500 690000 2100
Cadmium mg/kg NT 0.6 NT 78 1800 430
Chromium mg/kg NT 16.2 NT 390 270 28
Lead mg/kg NT 36 NT 400 NL NL
Mercury mg/kg NT 0.06 NT 23 10 8
Selenium mg/kg NT 0.48 NT 390 NL 2.4
Silver mg/kg NT 0.55 NT 390 NL 110

PCB 1016 mg/kg NT NA NT 1 NL 0.5
PCB 1221 mg/kg NT NA NT 1 NL 0.5
PCB 1232 mg/kg NT NA NT 1 NL 0.5
PCB 1242 mg/kg NT NA NT 1 NL 0.5
PCB 1248 mg/kg NT NA NT 1 NL 0.5
PCB 1254 mg/kg NT NA NT 1 NL 0.5
PCB 1260 mg/kg NT NA NT 1 NL 0.5

Acenaphthene mg/kg 0.2 NA ND 4700 NL 570
Acenaphthylene mg/kg 0.2 NA ND NL NL NL
Anthracene mg/kg 0.04 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.004 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.004 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.004 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.004 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.004 NA ND 9 NL 49
Chrysene mg/kg 0.04 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.004 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.04 NA ND 3100 NL 4300
Fluorene mg/kg 0.04 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.004 NA ND 0.9 NL 14
Naphthalene mg/kg 0.2 NA ND 3100 NL 84
Phenanthrene mg/kg 0.04 NA ND NL NL NL
Pyrene mg/kg 0.04 NA ND 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA 0.012 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg NT NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg NT NA NT NL NL NL
Carbon disulfide mg/kg NT NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg NT NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA 0.012 7800 400 13
2 - Hexanone mg/kg NT NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg NT NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg NT NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA 0.04 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA 0.04 160000 410 150

Notes:

4.  NT = Not Tested
5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)



Contractor DK Contractors
Sample Identification E1E092499
Sample Date 12/14/99
Report Date 12/21/99

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA NT NL NL 0.0075
pH SU 0.1 NA NT 6 - 9 6 - 9 6 - 9

Arsenic mg/kg NT 13 NT 0.4 750 31
Barium mg/kg NT 110 NT 5500 690000 2100
Cadmium mg/kg NT 0.6 NT 78 1800 430
Chromium mg/kg NT 16.2 NT 390 270 28
Lead mg/kg NT 36 NT 400 NL NL
Mercury mg/kg NT 0.06 NT 23 10 8
Selenium mg/kg NT 0.48 NT 390 NL 2.4
Silver mg/kg NT 0.55 NT 390 NL 110

PCB 1016 mg/kg NT NA NT 1 NL 0.5
PCB 1221 mg/kg NT NA NT 1 NL 0.5
PCB 1232 mg/kg NT NA NT 1 NL 0.5
PCB 1242 mg/kg NT NA NT 1 NL 0.5
PCB 1248 mg/kg NT NA NT 1 NL 0.5
PCB 1254 mg/kg NT NA NT 1 NL 0.5
PCB 1260 mg/kg NT NA NT 1 NL 0.5

Acenaphthene mg/kg NT NA NT 4700 NL 570
Acenaphthylene mg/kg NT NA NT NL NL NL
Anthracene mg/kg NT NA NT 23000 NL 12000
Benzo a anthracene  mg/kg NT NA NT 0.9 NL 2
Benzo a pyrene mg/kg NT NA NT 0.09 NL 8
Benzo b fluoanthene mg/kg NT NA NT 0.9 NL 5
Benzo ghi perylene mg/kg NT NA NT NL NL NL
Benzo k fluoranthene mg/kg NT NA NT 9 NL 49
Chrysene mg/kg NT NA NT 88 NL 160
Dibenzo a,h anthracene mg/kg NT NA NT 0.09 NL 2
Fluoranthene mg/kg NT NA NT 3100 NL 4300
Fluorene mg/kg NT NA NT 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg NT NA NT 0.9 NL 14
Naphthalene mg/kg NT NA NT 3100 NL 84
Phenanthrene mg/kg NT NA NT NL NL NL
Pyrene mg/kg NT NA NT 2300 NL 4200

Acetone mg/kg 0.01 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg NT NA NT 81 53 0.8
Bromomethane mg/kg 0.01 NA ND 110 10 0.2
2-Buthanone mg/kg NT NA NT NL NL NL
Carbon disulfide mg/kg NT NA NT 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg NT NA NT NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg NT NA NT NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg NT NA NT NL NL NL
Methylene chloride mg/kg 0.005 NA ND 85 13 0.02
4-Methyl-2-pentanone mg/kg NT NA NT NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg NT NA NT NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA ND 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg NT NA NT NL NL NL
Vinyl Acetate mg/kg NT NA NT NL NL NL
Vinyl Chloride mg/kg 0.01 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.01 NA ND 160000 410 150

Notes:

4.  NT = Not Tested
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)

5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this 
summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil 

Ingestion  Inhalation
Sample 
Results

Back 
Ground 
Level

Lab 
Detection 

LimitUnitsCompound

2.  NA = Not Applicable



Contractor DK Contractors
Sample Identification E3060700
Sample Date 6/7/00
Report Date 6/19/00

Class I        
Groundwater

SPLP Lead mg/L 0.005 NA ND NL NL 0.0075
pH SU 0.1 NA NT 6 - 9 6 - 9 6 - 9

Arsenic mg/kg 2.5 13 ND 0.4 750 31
Barium mg/kg 25 110 29.7 5500 690000 2100
Cadmium mg/kg 0.5 0.6 ND 78 1800 430
Chromium mg/kg 5 16.2 8.59 390 270 28
Lead mg/kg 1 36 21.6 400 NL NL
Mercury mg/kg 2.04 0.06 ND 23 10 8
Selenium mg/kg 2.5 0.48 ND 390 NL 2.4
Silver mg/kg 2.5 0.55 ND 390 NL 110

PCB 1016 mg/kg 0.025 NA ND 1 NL 0.5
PCB 1221 mg/kg 0.025 NA ND 1 NL 0.5
PCB 1232 mg/kg 0.025 NA ND 1 NL 0.5
PCB 1242 mg/kg 0.025 NA ND 1 NL 0.5
PCB 1248 mg/kg 0.025 NA ND 1 NL 0.5
PCB 1254 mg/kg 0.025 NA ND 1 NL 0.5
PCB 1260 mg/kg 0.025 NA ND 1 NL 0.5

Acenaphthene mg/kg 0.06 NA 0.0653 4700 NL 570
Acenaphthylene mg/kg 0.4 NA ND NL NL NL
Anthracene mg/kg 0.06 NA ND 23000 NL 12000
Benzo a anthracene  mg/kg 0.06 NA ND 0.9 NL 2
Benzo a pyrene mg/kg 0.06 NA ND 0.09 NL 8
Benzo b fluoanthene mg/kg 0.06 NA ND 0.9 NL 5
Benzo ghi perylene mg/kg 0.06 NA ND NL NL NL
Benzo k fluoranthene mg/kg 0.06 NA ND 9 NL 49
Chrysene mg/kg 0.06 NA ND 88 NL 160
Dibenzo a,h anthracene mg/kg 0.06 NA ND 0.09 NL 2
Fluoranthene mg/kg 0.06 NA 0.084 3100 NL 4300
Fluorene mg/kg 0.06 NA ND 3100 NL 560
Indeno 1,2,3-cd pyrene mg/kg 0.06 NA ND 0.9 NL 14
Naphthalene mg/kg 0.06 NA ND 3100 NL 84
Phenanthrene mg/kg 0.06 NA 0.0605 NL NL NL
Pyrene mg/kg 0.06 NA 0.0647 2300 NL 4200

Acetone mg/kg 0.025 NA ND 7800 100000 16
Benzene mg/kg 0.005 NA ND 22 0.8 0.03
Bromodichloromethane mg/kg 0.005 NA ND 10 3000 0.6
Bromoform mg/kg 0.005 NA ND 81 53 0.8
Bromomethane mg/kg 0.005 NA ND 110 10 0.2
2-Buthanone mg/kg 0.01 NA ND NL NL NL
Carbon disulfide mg/kg 0.005 NA ND 7800 720 32
Carbon tetrachloride mg/kg 0.005 NA ND 5 0.3 0.07
Chlorobenzene mg/kg 0.005 NA ND 1600 130 1
Chlorodibromomethane mg/kg 0.005 NA ND 1600 1300 0.4
Chloroethane mg/kg 0.005 NA ND NL NL NL
2- Chloroethyl vinyl ether mg/kg 0.005 NA ND NL NL NL
Chloroform mg/kg 0.005 NA ND 100 0.3 0.6
Chloromethane mg/kg 0.005 NA ND NL NL NL
1,1- Dichloroethane mg/kg 0.005 NA ND 7800 1300 23
1,2- Dichloroethane mg/kg 0.005 NA ND 7 0.4 0.02
1,1- Dichloroethene mg/kg 0.005 NA ND 700 1500 0.06
cis- 1,2- Dichloroethene mg/kg 0.005 NA ND 780 1200 0.4
trans-1,2-Dichloroethene mg/kg 0.005 NA ND 1600 3100 0.7
1,2 Dichloropropane mg/kg 0.005 NA ND 9 15 0.03
cis - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
trans - 1,3 Dichloropropene mg/kg 0.005 NA ND 4 0.1 0.004
Ethylbenzene mg/kg 0.005 NA ND 7800 400 13
2 - Hexanone mg/kg 0.01 NA ND NL NL NL
Methylene chloride (6) mg/kg 0.005 NA 0.0782 85 13 0.02
4-Methyl-2-pentanone mg/kg 0.01 NA ND NL NL NL
Styrene mg/kg 0.005 NA ND 16000 1500 4
1,1,2,2-Tetrachloroethane mg/kg 0.005 NA ND NL NL NL
Tetrachloroethene mg/kg 0.005 NA ND 12 11 0.06
Toluene mg/kg 0.005 NA 0.00813 16000 650 12
1,1,1- Trichloroethane mg/kg 0.005 NA ND NL 1200 2
1,1,2-Trichloroethane mg/kg 0.005 NA ND 310 1800 0.02
Tricloroethene mg/kg 0.005 NA ND 58 5 0.06
Trichlorofluoromethane mg/kg 0.005 NA ND NL NL NL
Vinyl Acetate mg/kg 0.01 NA ND NL NL NL
Vinyl Chloride mg/kg 0.005 NA ND 0.3 0.03 0.01
Total Xylenes mg/kg 0.005 NA ND 160000 410 150

Notes:

4.  NT = Not Tested

6.  The concentration of the analyte detected in the sample is characteristic of a laboratory artifact.  Also, the method blank contained 0.01417 mg/kg.

5.  Illinois Title 35, Subtitle G, Chapter I, Subchapter f, Part 742 titled Tiered Approach to Corrective Action Objectives supercedes this summary table.

1.  NL = Not Listed

Standard Tier 1 Levels (mg/kg)
Residential Soil Ingestion  

Inhalation
Sample 
Results

Back 
Ground 
Level

Lab Detection 
LimitUnitsCompound

2.  NA = Not Applicable
3.  ND = Not Detected

RCRA Metals

PCBs (EPA Method 8080)

PNAs (EPA Method 8310)

VOCs (EPA Method 8260)



 

ATTACHMENT I 

 

Response 06:  Additional CQM Field Notes 

 













































































































 

ATTACHMENT J 

 

Response 06:  Barrier Thickness Measurements 
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Client: Johns Manville Boring ID:

Project Number: 60556851.130
Boring Location: 1871 North Pershing Ave, Waukegan, IL
Drilling Method: 6620DT Geoprobe Rig with Macro‐Core (MC) Sampler

Weather: Sunny, ~70 to 85° F Date Started: 8/15/2018
Logger By: Matt Kyrias and Erica Foley
Drilled By: CS Drilling ‐ Augustin Mendez Date Finished: 8/16/2018

1

2

3

4

5

End of Boring: 5.5 to 7 feet below ground surface (bgs)

1005 1081

1007 1082

1010 1083

1011 1113

1029 1114

1031 1115

1032 1118

1033 1122

1034 1123

1035 1128

1036 1129

1037 1137

1040 1138

1060 1141

1079 1142

Notes:
1
Typical soil boring log from borings advanced on August 15 and 16, 2018.

2
Layer Type and Minimum Barrier Thickness from Final Phase II Remedial Work Plan dated June 20, 2008.
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M
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m
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ar
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Th
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s2

Sa
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‐‐‐ Minimum thickness of 36 inches for protective cover, 12 inches for drainage layer, and 12 inches for barrier layer met or 
exceeded in each soil boring.

Lithologic Description W
el
l 

C
o
n
st
ru
ct
io
n
 

D
et
ai
ls

Borehole 
backfilled 

with 
bentonite 
chips to 
grade.

CLAY, trace SILT, trace FG SAND, high plasticity, 
moist, stiff, light brown.

FINE‐GRAINED SAND, poorly graded, moist, loose, 
light brown.
CLAY, trace GRAVEL, high plasticity, moist, stiff, 
light to dark brown.

R
ec
o
ve
ry
 (i
n
)

U
.S
.C
.S
.

Barrier 
Layer

MC 52‐60

21

23

15

Fill Area #1 Boring 

Locations

Fill Area #2 Boring 

Locations

3

5

7

11

13

25

17



 

ATTACHMENT K 

 

Response 06:   Inspection Reports 10, 11, and 12 

 















 

ATTACHMENT L 

 

Response 06:  Inspection Reports 23, 24, and 25 

 















 

ATTACHMENT M 

 

Response 06:  Appendix G of Appendix E of Closure Report  

(Protective Layer Compaction Testing Results) 

 



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 9/10/08 2083700 1125400 12.2 121.3 93.2

2 9/10/08 2083600 1125400 14.2 118.4 91.0

3 9/10/08 2083800 1125500 14.0 117.2 90.1

4 9/10/08 2083700 1125500 13.9 117.3 90.2

5 9/10/08 2083600 1125500 13.0 122.3 94.0

6 8/29/08 2083800 1125600 14.2 118.4 91.0

7 8/29/08 2083700 1125600 13.5 120.5 92.6

8 9/2/08 2083600 1125600 10.5 119.9 92.2

9 9/10/08 2083500 1125600 12.8 120.2 92.4

10 8/29/08 2083800 1125700 13.3 120.8 92.9

11 8/29/08 2083700 1125700 11.3 122.5 94.2

12 8/29/08 2083600 1125700 12.9 121.1 93.1

13 9/10/08 2083500 1125700 12.8 120.4 92.5

14 8/28/08 2083800 1125800 13.0 117.4 90.2

15 8/28/08 2083700 1125800 11.9 119.2 91.6

16 9/2/08 2083600 1125800 10.8 128.3 98.6

17 9/10/08 2083500 1125800 13.2 120.7 92.8

18 8/28/08 2083800 1125900 10.8 120.2 92.4

19 8/28/08 2083700 1125900 12.1 120.4 92.5

20 8/28/08 2083600 1125900 13.0 121.4 93.3

21 9/10/08 2083500 1125900 13.2 120.7 92.8

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Lift

No.

1

1

1



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

22 8/27/08 2083900 1126000 12.1 123.9 95.2

23 8/28/08 2083800 1126000 11.7 123.0 94.5

24 8/28/08 2083700 1126000 13.2 118.2 90.9

25 8/28/08 2083600 1126000 13.5 120.5 92.6

26 9/10/08 2083500 1126000 13.7 118.9 91.4

27 9/3/08 2083800 1126100 13.4 120.6 92.7

28 9/3/08 2083700 1126100 13.9 118.5 91.1

29 9/3/08 2083600 1126100 12.9 118.4 91.0

30 9/10/08 2083500 1126100 11.8 123.1 94.6

31 9/3/08 2083800 1126200 13.9 118.8 91.3

32 9/3/08 2083700 1126200 13.6 118.7 91.2

33 9/3/08 2083600 1126200 13.9 118.5 91.1

34 9/10/08 2083500 1126200 13.0 121.1 93.1

35 9/3/08 2083800 1126300 14.0 118.7 91.2

36 9/3/08 2083700 1126300 13.5 118.4 91.0

37 9/3/08 2083600 1126300 13.8 120.3 92.5

38 9/10/08 2083500 1126300 12.7 123.7 95.1

39 9/8/08 2083800 1126400 14.1 119.0 91.5

40 9/8/08 2083700 1126400 13.6 120.2 92.4

41 9/10/08 2083600 1126400 14.3 118.1 90.8

42 9/10/08 2083500 1126400 13.3 118.9 91.4

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

43 9/10/08 2083800 1126500 12.0 117.6 90.4

44 9/10/08 2083700 1126500 13.2 120.7 92.8

45 9/10/08 2083600 1126500 14.4 118.2 90.9

46 9/19/08 2083500 1126500 14.1 117.1 90.0

47 9/10/08 2083800 1126600 14.3 118.5 91.1

48 9/10/08 2083700 1126600 13.0 121.1 93.1

49 9/19/08 2083600 1126600 12.8 119.1 91.5

50 9/10/08 2083650 1125350 13.2 120.7 92.8

51 9/10/08 2083750 1125450 13.3 121.0 93.0

52 9/10/08 2083650 1125450 13.5 120.5 92.6

53 9/10/08 2083550 1125450 12.7 121.6 93.5

54 9/2/08 2083750 1125550 13.2 117.5 90.3

55 9/2/08 2083650 1125550 13.7 120.0 92.2

56 9/2/08 2083550 1125550 12.5 122.6 94.2

57 8/29/08 2083750 1125650 13.0 122.3 94.0

58 8/29/08 2083650 1125650 12.2 121.3 93.2

59 9/2/08 2083550 1125650 11.8 124.0 95.3

60 8/29/08 2083750 1125750 12.3 120.3 92.5

61 8/29/08 2083650 1125750 12.7 118.4 91.0

62 9/2/08 2083550 1125750 11.4 125.0 96.1

63 8/28/08 2083850 1125850 12.9 123.1 94.62

2

2

2

2

2

2

2

2

2

2

2

2

1

1

1

2

1

1

1

1
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

64 8/28/08 2083750 1125850 12.2 123.1 94.6

65 8/28/08 2083650 1125850 13.1 121.6 93.5

66 8/28/08 2083550 1125850 12.1 125.4 96.4

67 8/28/08 2083850 1125950 11.9 117.7 90.5

68 8/28/08 2083750 1125950 12.3 119.6 91.9

69 8/28/08 2083650 1125950 12.8 121.4 93.3

70 9/2/08 2083550 1125950 10.6 126.2 97.0

71 8/28/08 2083850 1126050 12.8 119.1 91.5

72 8/28/08 2083750 1126050 11.3 122.5 94.2

73 8/28/08 2083650 1126050 12.7 121.6 93.5

74 9/10/08 2083550 1126050 10.8 124.3 95.5

75 9/3/08 2083850 1126150 12.1 120.4 92.5

76 9/3/08 2083750 1126150 13.4 121.5 93.4

77 9/3/08 2083650 1126150 13.3 121.0 93.0

78 9/10/08 2083550 1126150 12.0 120.6 92.7

79 9/3/08 2083850 1126250 13.6 118.3 90.9

80 9/3/08 2083750 1126250 13.7 118.8 91.3

81 9/3/08 2083650 1126250 14.4 118.6 91.2

82 9/10/08 2083550 1126250 10.4 127.1 97.7

83 9/12/08 2083450 1126250 10.4 118.3 90.9

84 9/8/08 2083850 1126350 12.8 120.6 92.7

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

85 9/3/08 2083750 1126350 13.9 117.1 90.0

86 9/3/08 2083650 1126350 12.9 120.2 92.4

87 9/10/08 2083550 1126350 13.2 120.7 92.8

88 9/12/08 2083450 1126350 12.1 118.3 90.9

89 9/10/08 2083850 1126450 13.3 117.4 90.2

90 9/10/08 2083750 1126450 14.4 118.1 90.8

91 9/10/08 2083650 1126450 12.9 120.4 92.5

92 9/10/08 2083550 1126450 13.3 120.8 92.9

93 9/10/08 2083850 1126550 14.2 118.6 91.2

94 9/10/08 2083750 1126550 12.6 117.4 90.2

95 9/10/08 2083650 1126550 13.7 117.3 90.2

96 9/10/08 2083550 1126550 13.2 120.7 92.8

97 9/11/08 2083700 1125400 12.4 122.2 93.9

98 9/11/08 2083600 1125400 14.1 117.9 90.6

99 9/11/08 2083800 1125500 13.4 117.9 90.6

100 9/11/08 2083700 1125500 12.0 120.9 92.9

101 9/11/08 2083600 1125500 13.0 119.5 91.9

102 8/29/08 2083800 1125600 13.3 121.0 93.0

103 8/29/08 2083700 1125600 12.7 121.6 93.5

104 9/2/08 2083600 1125600 11.1 119.1 91.5

105 9/12/08 2083500 1125600 13.6 120.9 92.9

3

3

3

3

3

3

3

2

2

3

3

2

2

2

2

2

2

2

2

2

2
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

106 8/29/08 2083800 1125700 12.5 120.9 92.9

107 8/29/08 2083700 1125700 13.0 122.3 94.0

108 8/29/08 2083600 1125700 12.2 123.6 95.0

109 9/12/08 2083500 1125700 13.8 120.9 92.9

110 8/29/08 2083800 1125800 13.3 120.4 92.5

111 8/29/08 2083700 1125800 12.1 120.8 92.9

112 8/29/08 2083600 1125800 12.9 121.7 93.5

113 9/12/08 2083500 1125800 14.4 118.3 90.9

114 8/28/08 2083800 1125900 12.9 122.7 94.3

115 8/28/08 2083700 1125900 12.8 121.1 93.1

116 8/29/08 2083600 1125900 13.3 121.0 93.0

117 9/12/08 2083500 1125900 13.1 121.9 93.7

118 8/27/08 2083900 1126000 12.2 122.5 94.2

119 8/28/08 2083800 1126000 11.5 125.4 96.4

120 8/28/08 2083700 1126000 11.9 120.4 92.5

121 8/29/08 2083600 1126000 13.5 119.9 92.2

122 9/17/08 2083500 1126000 11.9 118.0 90.7

123 9/3/08 2083800 1126100 12.6 119.6 91.9

124 9/3/08 2083700 1126100 13.4 120.6 92.7

125 9/3/08 2083600 1126100 12.7 120.8 92.9

126 9/17/08 2083500 1126100 11.8 120.1 92.3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

127 9/17/08 2083800 1126200 11.0 118.1 90.8

128 9/17/08 2083700 1126200 11.5 118.4 91.0

129 9/17/08 2083600 1126200 11.6 120.5 92.6

130 9/17/08 2083500 1126200 13.2 118.2 90.9

131 9/18/08 2083800 1126300 10.6 125.8 96.7

132 9/17/08 2083700 1126300 12.6 120.0 92.2

133 9/17/08 2083600 1126300 10.8 122.9 94.5

134 9/17/08 2083500 1126300 11.9 124.6 95.8

135 9/17/08 2083800 1126400 11.2 118.8 91.3

136 9/18/08 2083700 1126400 13.1 118.7 91.2

137 9/17/08 2083600 1126400 10.6 126.3 97.1

138 9/17/08 2083500 1126400 10.6 123.9 95.2

139 9/17/08 2083800 1126500 11.4 122.7 94.3

140 9/17/08 2083700 1126500 11.1 124.4 95.6

141 9/18/08 2083600 1126500 13.4 120.2 92.4

142 9/18/08 2083500 1126500 13.1 120.2 92.4

143 9/17/08 2083800 1126600 13.3 118.2 90.9

144 9/17/08 2083700 1126600 12.1 120.3 92.5

145 9/19/08 2083600 1126600 12.6 119.2 91.6

146 9/11/08 2083650 1125350 13.6 118.6 91.2

147 9/11/08 2083750 1125450 12.1 119.6 91.9

3

3

4

4

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

148 9/11/08 2083650 1125450 14.3 119.0 91.5

149 9/11/08 2083550 1125450 12.5 117.5 90.3

150 9/11/08 2083750 1125550 12.8 119.6 91.9

151 9/11/08 2083650 1125550 12.5 121.3 93.2

152 9/11/08 2083550 1125550 12.5 117.5 90.3

153 9/12/08 2083750 1125650 13.4 117.8 90.5

154 9/12/08 2083650 1125650 13.3 117.8 90.5

155 9/12/08 2083550 1125650 13.8 120.9 92.9

156 9/12/08 2083750 1125750 13.3 117.5 90.3

157 9/12/08 2083650 1125750 12.7 122.1 93.9

158 9/12/08 2083550 1125750 12.4 121.9 93.7

159 9/12/08 2083850 1125850 12.7 124.1 95.4

160 9/12/08 2083750 1125850 10.7 128.4 98.7

161 9/12/08 2083650 1125850 11.6 126.9 97.5

162 9/12/08 2083550 1125850 12.7 124.1 95.4

163 9/17/08 2083850 1125950 12.4 123.2 94.7

164 9/17/08 2083750 1125950 13.3 120.7 92.8

165 9/17/08 2083650 1125950 12.7 120.9 92.9

166 9/17/08 2083550 1125950 12.3 121.9 93.7

167 9/18/08 2083850 1126050 11.1 120.9 92.9

168 9/18/08 2083750 1126050 13.9 121.7 93.54

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

169 9/17/08 2083650 1126050 11.4 123.2 94.7

170 9/17/08 2083550 1126050 12.2 120.4 92.5

171 9/18/08 2083850 1126150 12.6 121.1 93.1

172 9/18/08 2083750 1126150 13.0 122.3 94.0

173 9/17/08 2083650 1126150 13.3 119.3 91.7

174 9/18/08 2083550 1126150 12.1 120.2 92.4

175 9/18/08 2083850 1126250 13.9 120.4 92.5

176 9/18/08 2083750 1126250 10.9 122.9 94.5

177 9/17/08 2083650 1126250 12.8 123.1 94.6

178 9/17/08 2083550 1126250 13.8 119.4 91.8

179 9/17/08 2083450 1126250 14.2 118.6 91.2

180 9/18/08 2083850 1126350 11.7 120.4 92.5

181 9/18/08 2083750 1126350 12.8 122.1 93.9

182 9/17/08 2083650 1126350 13.3 120.4 92.5

183 9/17/08 2083550 1126350 13.8 121.3 93.2

184 9/17/08 2083450 1126350 11.1 119.2 91.6

185 9/18/08 2083850 1126450 11.3 120.5 92.6

186 9/18/08 2083750 1126450 12.8 122.3 94.0

187 9/18/08 2083650 1126450 12.1 123.0 94.5

188 9/17/08 2083550 1126450 13.1 119.0 91.5

189 9/18/08 2083850 1126550 11.7 121.1 93.1

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4

4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

190 9/18/08 2083750 1126550 10.8 124.4 95.6

191 9/19/08 2083650 1126550 12.8 119.9 92.2

192 9/19/08 2083550 1126550 14.2 117.9 90.6

193 9/11/08 2083700 1125400 13.3 118.8 91.3

194 9/11/08 2083600 1125400 14.4 118.8 91.3

195 9/11/08 2083800 1125500 13.0 121.2 93.2

196 9/11/08 2083700 1125500 12.7 120.0 92.2

197 9/11/08 2083600 1125500 12.9 120.4 92.5

198 9/12/08 2083800 1125600 12.5 117.9 90.6

199 9/12/08 2083700 1125600 13.1 121.9 93.7

200 9/12/08 2083600 1125600 12.5 122.4 94.1

201 9/12/08 2083500 1125600 14.4 118.3 90.9

202 9/12/08 2083800 1125700 10.4 127.2 97.8

203 9/12/08 2083700 1125700 13.3 121.0 93.0

204 9/12/08 2083600 1125700 12.5 122.4 94.1

205 9/12/08 2083500 1125700 13.3 120.6 92.7

206 9/12/08 2083800 1125800 12.5 123.8 95.2

207 9/12/08 2083700 1125800 12.8 120.8 92.9

208 9/12/08 2083600 1125800 13.0 122.1 93.9

209 9/12/08 2083500 1125800 11.7 121.1 93.1

210 9/12/08 2083800 1125900 14.4 117.5 90.3

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

4

5

5

5

4

4
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

211 9/12/08 2083700 1125900 10.9 124.4 95.6

212 9/12/08 2083600 1125900 10.4 124.8 95.9

213 9/12/08 2083500 1125900 12.7 122.3 94.0

214 8/27/08 2083900 1126000 11.2 125.3 96.3

215 9/17/08 2083800 1126000 10.5 123.7 95.1

216 9/17/08 2083700 1126000 10.8 124.3 95.5

217 9/17/08 2083600 1126000 11.9 121.9 93.7

218 9/17/08 2083500 1126000 12.0 121.1 93.1

219 9/22/08 2083800 1126100 11.4 124.4 95.6

220 9/19/08 2083700 1126100 13.6 119.5 91.9

221 9/19/08 2083600 1126100 12.5 118.6 91.2

222 9/17/08 2083500 1126100 11.9 118.0 90.7

223 9/22/08 2083800 1126200 13.9 118.1 90.8

224 9/19/08 2083700 1126200 14.1 118.1 90.8

225 9/19/08 2083600 1126200 12.3 122.1 93.9

226 9/18/08 2083500 1126200 13.5 119.2 91.6

227 9/22/08 2083800 1126300 12.7 117.5 90.3

228 9/19/08 2083700 1126300 13.5 118.0 90.7

229 9/19/08 2083600 1126300 11.9 121.2 93.2

230 9/17/08 2083500 1126300 13.5 117.8 90.5

231 9/22/08 2083800 1126400 11.1 121.2 93.2

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 1 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

232 9/19/08 2083700 1126400 14.0 117.6 90.4

233 9/19/08 2083600 1126400 12.1 120.7 92.8

234 9/17/08 2083500 1126400 13.2 118.3 90.9

235 9/22/08 2083800 1126500 11.7 120.1 92.3

236 9/19/08 2083700 1126500 12.0 119.1 91.5

237 9/19/08 2083600 1126500 12.4 122.0 93.8

238 9/17/08 2083500 1126500 13.1 117.1 90.0

239 9/22/08 2083800 1126600 12.1 120.3 92.5

240 9/22/08 2083700 1126600 13.5 119.2 91.6

241 9/22/08 2083600 1126600 11.7 121.5 93.4

5

5

5

5

5

5

5

5

5

5
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CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 9/24/08 2084300 1126200 10.4 125.7 96.6

2 9/24/08 2084200 1126200 13.5 118.0 90.7

3 9/24/08 2084100 1126200 12.0 121.1 93.1

4 9/23/08 2084600 1126300 11.9 119.5 91.9

5 9/23/08 2084500 1126300 11.0 122.9 94.5

6 9/23/08 2084400 1126300 11.7 125.9 96.8

7 9/24/08 2084300 1126300 11.9 124.1 95.4

8 9/24/08 2084200 1126300 10.5 127.1 97.7

9 9/24/08 2084100 1126300 11.8 120.8 92.9

10 9/23/08 2084500 1126400 12.2 117.5 90.3

11 9/23/08 2084400 1126400 11.9 124.6 95.8

12 9/24/08 2084300 1126400 12.9 122.8 94.4

13 9/24/08 2084200 1126400 10.6 126.5 97.2

14 9/24/08 2084100 1126400 11.2 124.4 95.6

15 9/23/08 2084500 1126500 14.3 118.0 90.7

16 9/23/08 2084400 1126500 12.0 119.6 91.9

17 9/24/08 2084300 1126500 12.1 121.3 93.2

18 9/24/08 2084200 1126500 10.9 123.8 95.2

19 9/24/08 2084100 1126500 11.5 119.4 91.8

20 9/23/08 2084500 1126600 12.1 121.3 93.2

21 9/23/08 2084400 1126600 12.3 120.9 92.9

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Lift

No.

1

1

1



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

22 9/24/08 2084300 1126600 11.6 121.5 93.4

23 9/24/08 2084200 1126600 12.1 123.5 94.9

24 9/24/08 2084100 1126600 10.7 123.8 95.2

25 9/23/08 2084550 1126250 11.0 123.1 94.6

26 9/23/08 2084450 1126250 10.8 125.8 96.7

27 9/23/08 2084350 1126250 10.4 124.7 95.8

28 9/24/08 2084250 1126250 11.4 118.5 91.1

29 9/24/08 2084150 1126250 12.1 119.5 91.9

30 9/23/08 2084750 1126350 13.1 118.8 91.3

31 9/23/08 2084650 1126350 11.5 121.8 93.6

32 9/23/08 2084550 1126350 11.3 126.1 96.9

33 9/23/08 2084450 1126350 10.5 123.6 95.0

34 9/23/08 2084350 1126350 11.3 126.1 96.9

35 9/24/08 2084250 1126350 11.8 126.4 97.2

36 9/24/08 2084150 1126350 12.8 121.2 93.2

37 9/23/08 2084450 1126450 12.0 124.9 96.0

38 9/23/08 2084350 1126450 12.8 121.2 93.2

39 9/24/08 2084250 1126450 11.4 126.0 96.8

40 9/24/08 2084150 1126450 12.3 124.0 95.3

41 9/23/08 2084450 1126550 10.7 128.4 98.7

42 9/23/08 2084350 1126550 10.5 123.6 95.0

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

1

1

2

2

1

2



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

43 9/24/08 2084250 1126550 11.4 122.2 93.9

44 9/24/08 2084150 1126550 12.1 126.4 97.2

45 9/25/08 2084300 1126200 11.7 122.4 94.1

46 9/25/08 2084200 1126200 13.5 117.7 90.5

47 9/25/08 2084100 1126200 13.6 117.9 90.6

48 9/25/08 2084600 1126300 12.3 123.0 94.5

49 9/25/08 2084500 1126300 14.1 117.6 90.4

50 9/25/08 2084400 1126300 12.6 119.1 91.5

51 9/25/08 2084300 1126300 10.9 124.6 95.8

52 9/25/08 2084200 1126300 13.6 119.1 91.5

53 9/25/08 2084100 1126300 13.4 119.9 92.2

54 9/25/08 2084500 1126400 11.4 123.9 95.2

55 9/25/08 2084400 1126400 13.5 119.5 91.9

56 9/25/08 2084300 1126400 12.7 120.0 92.2

57 9/25/08 2084200 1126400 11.7 117.3 90.2

58 9/25/08 2084100 1126400 12.0 123.9 95.2

59 9/25/08 2084500 1126500 13.0 120.3 92.5

60 9/25/08 2084400 1126500 12.2 121.7 93.5

61 9/25/08 2084300 1126500 12.2 121.9 93.7

62 9/25/08 2084200 1126500 10.5 122.4 94.1

63 9/25/08 2084100 1126500 11.7 122.4 94.13

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

2

2

3

3

3



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

64 9/25/08 2084500 1126600 12.1 125.0 96.1

65 9/25/08 2084400 1126600 11.3 123.5 94.9

66 9/25/08 2084300 1126600 13.3 117.6 90.4

67 9/25/08 2084200 1126600 12.6 119.5 91.9

68 9/25/08 2084100 1126600 11.5 122.8 94.4

69 9/25/08 2084550 1126250 12.1 120.4 92.5

70 9/25/08 2084450 1126250 13.2 118.0 90.7

71 9/25/08 2084350 1126250 12.9 117.1 90.0

72 9/25/08 2084250 1126250 13.1 121.8 93.6

73 9/25/08 2084150 1126250 13.0 118.3 90.9

74 9/25/08 2084750 1126350 12.0 123.6 95.0

75 9/25/08 2084650 1126350 11.8 121.7 93.5

76 9/25/08 2084550 1126350 12.3 123.0 94.5

77 9/25/08 2084450 1126350 12.6 121.4 93.3

78 9/25/08 2084350 1126350 10.6 122.5 94.2

79 9/25/08 2084250 1126350 12.3 118.5 91.1

80 9/25/08 2084150 1126350 12.6 122.9 94.5

81 9/25/08 2084450 1126450 12.8 119.7 92.0

82 9/25/08 2084350 1126450 13.5 119.5 91.9

83 9/25/08 2084250 1126450 10.6 124.2 95.5

84 9/25/08 2084150 1126450 10.6 129.6 99.6

4

4

4

4

4

4

4

4

4

4

4

4

4

4

3

3

4

4

3

3

3

4



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

85 9/25/08 2084050 1126450 11.9 125.0 96.1

86 9/25/08 2084450 1126550 12.3 118.0 90.7

87 9/25/08 2084350 1126550 12.6 122.2 93.9

88 9/25/08 2084250 1126550 11.2 117.9 90.6

89 9/25/08 2084150 1126550 12.3 124.2 95.5

90 9/25/08 2084050 1126550 12.1 125.0 96.1

91 9/25/08 2084300 1126200 12.6 123.0 94.5

92 9/25/08 2084200 1126200 12.2 124.0 95.3

93 9/25/08 2084100 1126200 10.6 120.9 92.9

94 9/25/08 2084600 1126300 10.6 129.6 99.6

95 9/25/08 2084500 1126300 11.6 125.1 96.2

96 9/25/08 2084400 1126300 11.9 121.2 93.2

97 9/25/08 2084300 1126300 12.1 125.0 96.1

98 9/25/08 2084200 1126300 12.3 118.0 90.7

99 9/25/08 2084100 1126300 11.5 122.7 94.3

100 9/25/08 2084500 1126400 12.9 120.8 92.9

101 9/25/08 2084400 1126400 12.5 120.4 92.5

102 9/25/08 2084300 1126400 12.4 121.4 93.3

103 9/25/08 2084200 1126400 11.8 119.6 91.9

104 9/25/08 2084100 1126400 11.6 124.1 95.4

105 9/25/08 2084500 1126500 13.9 118.5 91.1

5

5

5

5

5

5

5

5

5

5

5

5

5

5

5

4

4

4

4

4

4

5



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 PROTECTIVE COVER

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

Lift

No.

106 9/25/08 2084400 1126500 13.1 121.0 93.0

107 9/25/08 2084300 1126500 11.6 126.4 97.2

108 9/25/08 2084200 1126500 12.7 121.6 93.5

109 9/25/08 2084100 1126500 14.3 117.8 90.5

110 9/25/08 2084500 1126600 11.8 120.1 92.3

111 9/25/08 2084400 1126600 11.1 123.9 95.2

112 9/25/08 2084300 1126600 12.1 125.0 96.1

113 9/25/08 2084200 1126600 13.4 120.0 92.2

114 9/25/08 2084100 1126600 10.5 122.4 94.1

5

5

5

5

5

5

5

5

5

6



CLIENT: JOHNS MANVILLE - AREA 1 AND 2
PROJECT NAME: FINAL COVER CONSTRUCTION
LOCATION AND SOIL TYPE: AREA 2 EAST CHANNEL

IN-PLACE MOISTURE DENSITY TESTING
DENSITY METER: TROXLER 3440
PROBE DEPTH: 6 INCHES
MAXIMUM PROCTOR DENSITY: 130.1 PCF @ 8.4% MOISTURE
COMPACTION REQUIREMENTS: 90% OF MODIFIED PROCTOR DENSITY 

@ 2-6% ABOVE OPTIMUM

Dry

Test Date Coordinates Moisture Density Compaction

No. Tested North East (%) (PCF) (%)

1 8/21/08 2084250 1126636 11.9 123.9 95.2

2 8/21/08 2084300 1126640 12.0 125.4 96.4

3 8/21/08 2084350 1126642 13.6 121.3 93.2

4 8/21/08 2084325 1126638 13.5 119.9 92.2

5 8/21/08 2084375 1126643 14.1 120.7 92.8

6 8/21/08 2084260 1126636 13.0 121.7 93.5

7 8/21/08 2084300 1126640 10.6 126.3 97.1

8 9/3/08 2084350 1126642 13.4 120.6 92.7

3

3

1

2

2

3

Lift

No.

1

1

1
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Response 09:  Attachment E of Response to Comments 

dated April 25, 2018 

(Storm Water Drawing) 
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Response 12:  Borrow Pit Figures 
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 AECOM 
 303 East Wacker Drive 
 Chicago, IL 60601 
 aecom.com 

 
 
 
 
September 26 2018 

 

 

Mr. Matthew J. Ohl 
Remedial Project Manager 
United States Environmental Protection Agency Region 5 
77 West Jackson Boulevard, SR-6J 
Chicago, Illinois  60604-3590 
 

Subject: Response to U.S. EPA Comments Received September 13, 2018 
Final Closure Report, Non-Asbestos Containing On-Site Landfill, Permit Exempt 
“815” Facility #0971900014 
Johns Manville, Waukegan, Lake County, Illinois 

 
Dear Mr. Ohl: 
 
AECOM Technical Services, Inc. (AECOM) is providing this document on behalf of Johns Manville (JM) to 
respond to comments provided by the U.S. Environmental Protection Agency (USEPA) on September 13, 
2018 to the Response to Comments dated August 22, 2018 for the Final Closure Report for the Non-
Asbestos Containing On-Site Landfill (“On-Site Landfill”), a permit exempt “815” facility at the former 
Johns Manville manufacturing facility located in Waukegan, Illinois (#0971900014) dated March 31, 2017.  
Remediation work was completed in accordance with the Final Phase II Remedial Work Plan (Revision 1) 
dated June 20, 2008 (RWP), and satisfactorily meets the full requirements of the First Amended Consent 
Decree, the Adjusted Standard Order dated December 6, 2007, and the general requirements for existing 
landfills set forth in 35 IAC Part 814, Subparts A and C.  The Final Closure Report and this response to 
comments address work that was completed subsequent to approval of the RWP by the EPA.    
 
Comment 01: Response 06:  Appendix D of the OSL final closure report contains regulatory 

correspondence regarding the Phase II Remedial Work Plan (Work Plan), and one of 
the modifications requested by the EPA was “The barrier layer must be verified to 
have 12-inch thickness after the cut and fill activities.”  A response letter from LFR 
explains that the barrier layer thickness verification is discussed in the Work Plan 
(Section 3.1.1) and Appendix D (Section 7.1 and 8.0), and calculated barrier 
thicknesses are provided in Appendix B (Tables B-1 and B-2).  Figure 10 of the Work 
Plan shows the (C-Boring) locations in Tables B-1 and B-2, and it explains in 
Response 06 that CQM (Construction Quality Management) used the barrier design 
elevations from Figure 10 to create a topographic surface over the OSL.  The number 
of surveying points were increased to achieve a minimum of one point every 5,000 
square feet and to include features such as breaks, crests, and toes of slopes.  A 
different survey point numbering system was applied due to the increased number of 
survey locations. 
 

Response 01: 
(Attachment A) 
 

CQM used the LFR barrier design elevations that were determined to be correct.  LFR 
barrier design elevations were based upon a 2003 survey.  CQM performed a survey 
of existing conditions on April 1, 2008 to document pre-construction conditions to 
determine if any elevations had changed since 2003.  Some elevations had changed 
and, therefore, some of the design barrier elevations were modified.  Those points 
include: 
 



AECOM  
Response to September 13, 2018 U.S. EPA Comments  2  
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• LFR Boring C-16 (CQM Pt 1058):  RWP Table B-1 barrier design elevation of 
628.4 ft ASL changed to 628.88 ft ASL. 

• LFR Boring C-28 (CQM Pt 1067):  RWP Table B-1 barrier design elevation of 
623.6 ft ASL changed to 624.49 ft ASL. 

• LFR Boring C-31 (CQM Pt 1070):  RWP Table B-1 barrier design elevation of 
628.9 ft ASL changed to 628.83 ft ASL.  

• LFR Boring C-43 (CQM Pt 1079):  RWP Table B-1 barrier design elevation of 
616.4 ft ASL changed to 616.70 ft ASL. 

• LFR Boring C-47 (Near CQM Pt 1033):  RWP Table B-1 barrier design 
elevation of 617.5 ft ASL changed to 617.59 ft ASL. 

• LFR Boring C-52 (Near CQM Pt 1033):  RWP Table B-1 barrier design 
elevation of 628.8 ft ASL changed to 628.44 ft ASL. 

 
The pre-construction survey and design barrier layout are presented in 
Attachment A. 
 

Comment 01a: Response 06 includes a cross-reference table that contains some LFR Points  
(C-Borings) from Table B-1 of the Work Plan and the corresponding points shown in 
Construction Drawings A-4, A-5, and A-6 in Appendix A (Construction Drawings) of 
Appendix E (OSL Capping Construction Completion Report (CCR)).  It can be 
observed from the cross-reference table that LFR Point (C-Boring) C-21 – Point 1121 
corresponds with Point 1109, but Drawing A-4 shows that the design barrier elevation 
for this point (1109) is “NA.”  It is recommended that the OSL final closure report 
provide the reason the design barrier elevations for this and many other points were 
“NA.”  In general, it is further recommended that the OSL final closure report provide 
the details regarding the procedures that were followed, coordination with the EPA, 
and any documentation showing the revisions to barrier layer design elevations or the 
use of a different survey point numbering system.  Evidently these changes were 
made after approval of the Work Plan and should have been highlighted in the OSL 
final closure report because, as mentioned above, the EPA specifically requested that 
the barrier layer must be verified to have a thickness of 12 inches after cut and fill 
activities. 
 

Response 01a: 
(Attachment B) 
 

Levine-Fricke Recon (LFR) point 1121 (C-21) corresponds to CQM point 1109.  On 
Drawing A-4, this location was inadvertently labeled “NA” for the design barrier 
elevation.  The top of waste or CERCLA cover was 634.9 ft ASL as shown in Table  
B-1 so the barrier surface needed to be at least 635.9 ft ASL (one foot higher).  The 
recorded top of barrier was 638.30 ft ASL which exceeded the one foot thickness 
requirement.  The design barrier elevation from Table B-1 was 638.37 ft ASL which 
provided a greater barrier thickness to allow for storm water drainage.  The recorded 
barrier elevation of 638.30 ft ASL also allows for storm water drainage.   

 
Design barrier surface elevations labeled “NA” were locations that were surveyed 
after the barrier was completed.  No design barrier surface elevations were provided 
by LFR at these locations.  The recorded barrier elevations were a basis to measure 
the sand drainage layer and protective clay cover thicknesses.     

 
The surveying point numbering system had to be changed to meet the requirements 
of the RWP as previously described.  There was no coordination of renumbering with 
the USEPA as this was a minor modification.   
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Per the CCP, minor modifications do not have a significant impact on the project.    
Examples of minor modifications include, but are not limited to, minor elevation 
changes and minor procedural modification for installation and construction 
requirements of the final cover.  Major modifications require regulatory concurrence 
prior to field implementation.  Examples of major modifications include changes to 
approved design drawings and specifications regarding the site preparation and 
grading activities, final cover construction, and installation of monitoring wells.       
 
Attachment B contains comprehensive tables of the LFR design elevations, CQM 
design elevations, and CQM record elevations for the barrier.  The LFR design 
elevations were derived from a 2003 survey.  The CQM design elevations were 
derived from the 2008 pre-construction survey.  At some locations the 2003 
elevations had changed and, in those instances, the 2008 elevations were used as 
the design elevations.   

 
Barrier design elevations were targeted and ultimately varied a little from the design 
while allowing for at least a one foot thickness.  These changes were minor 
modifications that still provided a drainage slope.  The barrier layer was confirmed to 
have a minimum thickness of one foot after cut and fill activities as described in the 
August 22, 2018 response to comments.     
 

Comment 01b: Notes below the table on Drawing A-4 in Appendix A (Construction Drawings) of 
Appendix E (OSL CCR) indicate several points had record barrier elevations 
approved by LFR.  Appendix D (Construction Compliance Plan (CCP)) of the Work 
Plan suggests that changes to the Work Plan were to be documented, approved, and, 
at a minimum, should have been coordinated with the EPA. Project modifications are 
discussed in Section 6.0 of the CCP, and the OSL final closure report should have 
provided documentation of all notifications of major or minor project modifications to 
the EPA and Illinois EPA.  Moreover, LFR prepared the Work Plan, and the CCP 
indicates LFR would provide engineering support, but the Executive Summary and 
Introduction sections of Appendix E (OSL CCR) indicate that LFR was not involved in 
the cap construction, and three (3) other contractors completed the work on behalf of 
Johns Manville. Nonetheless, Drawing A-4 suggests LFR was responsible for 
approving changes to the design elevations for the barrier layer, so it is recommended 
that the OSL final closure report provide information about the responsibilities of LFR 
after approval of the Work Plan.  The documentation should clarify whether LFR or 
one of the other contractors was responsible for engineering support during the OSL 
capping construction activities, and if LFR contributed to the preparation of the OSL 
final closure report.  It is presumed that the engineering support responsibilities for 
closure of the OSL were later transferred to AECOM.  If so, the OSL final closure 
report should provide the dates and rationale for these changes. 
 

Response 01b: LFR approved minor changes to the barrier elevations during the construction of the 
OSL cap in telephone calls between CQM (in the field) and LFR (in the office).  These 
minor changes were made at the limits of waste so had no effect on the barrier 
thickness; they only served as basis elevations for measuring the thicknesses of the 
sand drainage layer and protective clay cover.  This will be clarified in the final 
Closure Report once all comments are addressed.  LFR no longer exists as a 
company.  LFR was acquired by Arcadis in 2008.  Key project personnel from Arcadis 
joined AECOM in 2012. 
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Comment 01c: The cross-reference table in Response 06 shows that LFR Point (C-Boring) C-28 – 

Point 1128 is cross-referenced to Point 1067, and Drawing A-4 shows that the design 
barrier elevation for this point is 624.49.  Table B-1 shows the planned top of barrier 
layer elevation for (C-Boring) C-28 – Point 1128 was 623.6, which is the same 
elevation as the top of the waste or top of the CERCLA cover, whichever is higher.  
The record barrier elevation for Point 1067 in Drawing A-4 is 624.52, and 623.6 is 
slightly less than a foot below that elevation.  Response 06 mentions that the LFR 
design barrier elevations were compared to the actual recorded barrier elevations 
constructed in the field on Drawing A-4, and the actual barrier elevation was either 
equal to, or higher than, the design barrier elevation, indicating that the minimum 
barrier elevation was achieved. 

 
Although Response 06 included a cross-reference table, the procedure used by CQM 
to create the topographic surface and receive approval for certain elevations by LFR 
needs to be documented.  In addition, the OSL final closure report should clearly 
describe the comparison between the planned top of barrier layer elevations in Tables 
B-1 and B-2 of the Work Plan and the design barrier elevations in Drawing A-4, 
including example calculations and cross-references to the LFR points (C-Borings) 
and coordinates that were used create Figure 10 for the Work Plan.  All the details 
should be provided in one table, so the barrier layer thickness can be verified for all 
the points and coordinates in the Work Plan.  Incidentally, the coordinates for the LFR 
points (C-Borings) for Tables B-1 and B-2 in the Work Plan and the coordinates for 
the wells in Appendix B (Well Logs) of the OSL final closure report were not provided, 
so the OSL final closure report should cite the original documents and/or provide 
attachments with these coordinates. 

 
A note below Table B-1 indicates that LFR Point (C-Boring) C-28 was one of the 
areas in which the barrier layer was to be re-established after the completion of cut-fill 
operations, and another note below Table B-1 indicates that at a few boring locations 
the CERCLA cover was at the ground surface.  Figure 10 indicates that the boring 
locations where the CERCLA cover was at the ground surface were typically located 
outside the limits of Fill Areas 1 and 2.  Since Figure 10 of the Work Plan was based 
upon the calculated barrier thicknesses in Tables B-1 and B-2, and Figure 10 was 
used to create the topographic surface over the OSL, the planned top of barrier layer 
elevations for the LFR points (C-Borings) would be expected to coincide with the 
design barrier elevations shown in the table in Drawing A-4.  However, if these 
elevations do not coincide with the elevations in Drawing A-4 for one or more 
locations, the OSL final closure report should provide an explanation. 
 

Response 01c: 
(Attachment B) 
 

LFR point 1128 (C-28) corresponds to CQM point 1067.  The design barrier location 
was determined based upon Table B-1 to be 624.6 ft ASL (1 ft higher than the waste 
that was surveyed in 2003 to be 623.6 ft ASL).  In 2008, prior to commencing OSL 
capping activities, surveying was completed and that data was used to determine that 
the CQM design elevation was 624.49 ft ASL, rather than 624.6 ft ASL.  This could be 
due to 0.11 feet of settlement from 2003 to 2008.  However, detailed records 
explaining this change could not be located.  The recorded barrier elevation was 
624.52 ft ASL.           

 
Attachment B contains comprehensive tables of the survey point coordinates, LFR 
design elevations, CQM design elevations, and CQM record elevations for the barrier.   
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The minimum barrier thickness and compaction were achieved, and a drainage slope 
was present; therefore, the project objectives were met. 
 

Comment 01d: The construction drawings in Appendix A (Construction Drawings) of Appendix E 
(OSL CCR) are dated Jan. 2009, and Drawing A-2 includes a note that says “Existing 
conditions generated from various surveys performed between April 2, and December 
3, 2008.”  In order to more clearly document the construction of the OSL cap, the 
sheets with surveying measurements should note the actual dates the surveys were 
performed and the vertical datum (mean sea level - MSL).  In addition, Note 3 below 
the table on Drawing A-4 says “Top of sand elevation modified 8/21/08 to depict 1.0 
above record barrier layer elevation.”  Since the table on Drawing A-4 contains barrier 
layer elevations, and the sand drainage layer and piping elevations are shown in the 
tables on Drawing A-5, provide the reason for the modification and its location on 
Drawing A-4 in Note 3. 
 

Response 01d: The purpose of Drawing A-2 is to provide an overall site map that shows the location 
of the OSL with respect to other site features.  These features were surveyed at 
various times and those surveying dates do not affect the OSL.  The drawing is an 
accurate reflection of site features at the time it was made.  Since the construction 
completion of the OSL, site remediation has altered the site features.  Not all the 
features identified in Drawing A-2 are accurate at this time. 

 
Note 3 on Drawing A-4 identifies that the sand elevation was modified on 8/21/08 to 
be 1.0 foot above the record barrier elevation because the barrier layer recorded 
elevation was completed on 8/21/08.  The design sand elevation was then adjusted to 
be one foot higher than the recorded barrier elevation.  The design sand elevation is 
shown on Drawing A-5. 
 

Comment 01e Response 06 notes that much of the existing clay came from Fill Area 2, but both 
relocated existing barrier clay and stockpiled clay were successfully compacted to 
meet the same specifications.  Section Five (5.0) of Appendix E (OSL CCR) indicates 
the clay for the final protective layer was hauled from Clay Stockpile 12. Appendix E 
(Clayey Soil Geotech Results) of Appendix E (OSL CCR) contains a summary of 
laboratory geotechnical testing results, and Section 2.2 (Lake County Clayey Soils) of 
the CCR notes that six (6) samples were collected from Clay Stockpile 12 and two (2) 
samples were collected from clay stockpiled in Fill Area 2.  The laboratory information 
in Appendix E of Appendix E only says these samples were collected from “test pits.”  
The documentation should include coordinates, a drawing, and a description of the 
locations and procedures used for collecting the eight (8) samples.  This summary 
indicates the samples had an average maximum dry density of 128.6 pounds/cubic 
foot (pcf) and an average water content of 10 percent.  These average values are 
different from the values used for the in-place barrier layer and protective layer 
moisture content and compaction testing.  According to Appendices F and G of the 
OSL CCR, the in-place clay compaction testing used a maximum dry density of 130.1 
pcf at a moisture content of 8.4%, and these values correspond to the results for 
Sample JM-TP-2.  It is recommended that the OSL final closure report discuss the 
rationale for selecting these in-place clay compaction testing values and explain 
whether they were based on Sample JM-TP-2.  If the values were solely based on the 
one sample, the report should describe the reason these values were deemed 
representative of the clay placed within the barrier layer as well as the protective 
layer. 
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Response 01e An excavator was used to dig test pits at six random locations around the perimeter of 

Clay Stockpile 12.  Similarly, the excavator was used to excavate two test pits into the 
Fill Area 2 clay.  Test pits were excavated approximately four feet into the clay.  A 
shovel was then used to scrape clay from the internal side walls of the excavations 
and fill 5-gallon buckets.  One 5-gallon bucket of clay was collected from each test pit 
for each sample.  The buckets were then transported to the geotechnical testing 
laboratory for analysis.  The locations of the test pits were not surveyed. 

 
Samples JM-TP-1 through JM-TP-6 were collected from Clay Stockpile 12.  Samples 
JM-TP-7 and JM-TP-8 were collected from Fill Area 2 clay.  Stockpile 12 was used for 
both the barrier and the protective cover.  Sample JM-TP-2 provided the maximum 
density via modified proctor testing for Clay Stockpile 12.  Sample JM-TP-2 also had 
a higher maximum density than the average of JM-TP-7 and JM-TP-8.  Consequently, 
due to its use in both the barrier and compacted clay cover, sample JM-TP-2 was 
used for all compaction testing. 
 

Comment 01f Drawing A-7 in Appendix A (Construction Drawings) of Appendix E (OSL CCR) shows 
the locations of density tests for the protective layer.  It can be observed from this 
drawing that the density tests were performed for five (5) different lifts.  A note on this 
drawing suggests the compacted clay was initially placed in lifts approximately eight 
(8)-inches thick, and then each lift was compacted to a thickness of roughly six (6) 
inches.  As a consequence, the cumulative thickness of the protective layer would be 
around thirty (30) inches, but the thickness of protective layer was actually about 
thirty-six (36) inches (three (3) feet).  Based on this information, it seems possible that 
a six (6)-inch lift may not have been compacted, tested, and documented, or possibly 
the compacted thickness for the eight (8)-inch lifts may have been closer to seven (7) 
inches, so the OSL final closure report should provide the reason for this discrepancy. 

 
In addition, Section 6.0 (Vegetative Cover) of Appendix E (OSL CCR) mentions that 
the surface of the final protective layer was placed in a manner that minimized 
compaction and facilitated growth of the vegetative cover, and this is further 
discussed at the end of Response 06.  There is somewhat conflicting information 
regarding the compaction of the upper surface of the protective layer, so it is 
recommended that OSL final closure report clarify the procedure for placement of the 
upper lifts, particularly with respect to compaction, testing, and surveying, and then 
preparation of the top surface by pulverizing, amending the soil with fertilizer, seeding, 
and covering the soil with erosion control matting. 
 

Response 01f The final compacted thickness of each lift was not surveyed.  Placement of the lifts 
involved the use of bulldozers as well as tracking over the clay with loaded and 
unloaded off-road dump trucks.  Therefore, the sheepsfoot compactor probably did 
not substantially reduce the clay thickness.  The number of lifts that were installed is 
accurately represented in the drawings and compaction testing tables.  No additional, 
undocumented lifts were installed.   

 
The final lift was placed using bulldozers and tracking over the clay with loaded and 
unloaded off-road trucks.  A sheepsfoot compactor was not used.  A skid steer 
equipped with a spiked rolling pulverizer was used to pulverize the clay surface prior 
to seeding.   After the clay was pulverized, fertilizer and seed were applied before it 
was covered with erosion control matting secured with landscape staples. 
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Comment 01g The CCP in Appendix D of the Work Plan provides instructions and requirements for 

documenting the OSL closure work, and Section Four (4) of the CCP says “All 
inspection, measurement, and testing activities shall be documented as they occur by 
the field team.”  Nevertheless, it is evident from the documentation included with OSL 
final closure report that some documentation is absent and some of the inspection, 
measurement, and testing activities were not documented by the field team as they 
occurred. 

 
Section Five (5) of the CCP says the following information was to be included, at a 
minimum, in daily field reports, “Inspection observations, measurements, and testing 
results collected in the field for purposes of CQA (construction quality assurance) as 
described in this CCP will be recorded daily in bound field books or on other field 
forms, as developed.”  Section Seven (7) provides a table that summarizes the quality 
assurance/quality control (QA/QC) inspections, measurements, and testing 
anticipated to be performed during the remedial action associated with closure of the 
OSL, and Section Eight (8) includes a tabular summary of QA/QC testing. 

 
Response 06 explains that in an effort to demonstrate that the constructed barrier clay 
was a minimum of one-foot thick, additional field notes were procured from CQM 
(Attachment I), but upon review of the field notes, such data was absent.  As a 
consequence of this missing data, a Geoprobe was used on August 15th and 16th, 
2018 to help verify the thickness of the barrier layer in the clay relocation areas 
(Attachment J).  However, when additional measurements or testing are proposed, 
such as the use of the Geoprobe, the EPA and Illinois EPA should be contacted in 
advance to allow them the opportunity to comment on the proposed procedures and 
to independently observe, verify, and document the results.  It should be recognized 
that the use of independent assessments, made by qualified personnel that are 
independent, external, and not part of the organization performing and accountable 
for the work, are standard practice for quality assurance.  
 

Response 01g 
(Attachment C) 

As the lead agency, the USEPA was notified via email on August 10, 2018 that 
Geoprobe testing was to be completed the week of August 13 (see Attachment C).  
No inquiries, requests, or site visits were made by the USEPA or any other agencies 
to observe the Geoprobe work.   
 

Comment 02: Response 11 states the following: 
 
“Documentation that construction of the OSL cap achieved the designed layer 
thickness and compaction requirements was dependent upon final surveying and 
density testing data.  Intermediate measurements are not necessarily representative 
of final conditions.  Compacting and testing continued until the compaction 
requirement was achieved, then the final result was recorded.” 
 
Response 11 further explains that intermediate tests were taken to provide verbal 
compaction feedback to the contractor so that means and methods could be adjusted 
to achieve the necessary requirements, and this likely occurred at other times during 
the project.  “This data was not recorded on a permanent record and does not 
represent a compaction deficiency, retesting, or challenge.”  Response 13 also notes 
that “Only conforming test results were recorded.” 
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Verification testing for an entire barrier layer can be difficult, so only certain locations 
are typically tested on a pre-established frequency, such as one test every 5,000 
square feet.  As a consequence, on-going QA/QC field inspections, testing, and 
documentation are common practice to help ensure the achievement of design 
objectives for the entire barrier layer.  Based on the submitted information and 
responses to comments, it appears the QA/QC documentation submitted with the 
OSL final closure report does not meet some of the requirements described in the 
CCP, particularly with respect to the daily field reports and recording of observations, 
measurements, and test results as they occurred. 
 
Under the column named “Type of Test”, the summary table of QA/QC testing in 
Section Eight (8) of the CCP lists the thickness of barrier layer, thickness of sand, and 
thickness of clay.  The “Applicable Test Method or Standard” column suggests that 
the sand and clay layers should have been “measured with a ruler” at a frequency of 
every 5,000 square feet.  This same section further specifies for the testing of the 
“density of clayey soil” that the acceptance criteria required beneath the barrier layer, 
a minimum four (4) passes with a CAT 815 sheepsfoot compactor, or equivalent, with 
minimal soil deflections.  Documentation of such testing and measurements were not 
found in the OSL final closure report, and the report indicates that the thicknesses of 
the clay barrier soil layer, sand (lateral drainage) layer, and final protective clay layer 
were only documented by the surveyed elevations shown in Drawings A-4, A-5, and 
A-6. 
 
According to the Introduction section of Appendix E (OSL CCR), after the Work Plan 
received approval, the cap construction work was completed by three (3) different 
companies, which were apparently intended to act as independent contractors that 
reported to Johns Manville.  The documentation that was recorded and submitted 
indicates that all the compaction tests were acceptable, and the barrier layer, sand 
drainage layer, final protective layer, and vegetative cover were constructed in 
accordance with the design specifications and objectives.  Nevertheless, as 
mentioned earlier, some documentation was absent or insufficient in comparison to 
the requirements of the CCP, and there is almost no documentation regarding 
independent assessments and oversight by personnel that were not performing and 
accountable for the work, i.e., reporting to Johns Manville.  One minor exception is 
Page 6 of Attachment I for Response 06, which documents the EPA was on the site 
on 21 Aug. 08.  Due to the concerns mentioned above, increase the frequency of the 
periodic O&M inspections of the OSL cap to ensure proper maintenance and to 
identify potential problems or deficiencies. In the event problems are identified post-
construction quality assurance testing may be required, such as the investigations 
recently performed using a Geoprobe. 
 
Response 11 also includes that “Only those areas where the barrier layer was 
disturbed were tested for compaction,” but information in Section 3.1.1 (Site 
Preparation and Barrier Layer Construction) of the Work Plan indicates that the final 
12-inch barrier soil layer in Fill Areas 1 and 2 will be compacted to 90% of modified 
Proctor density (ASTM D1557) at 0 to 6% above optimum moisture content, or 95% of 
standard Proctor density (ASTM D698) at 0 to 4% above the optimum moisture 
content.  Drawing A-8 in Appendix A (Construction Drawings) of Appendix E (OSL 
CCR) shows that the one-foot thick barrier layer is the layer directly below the one-
foot thick sand drainage layer, and Section 3.1 of the Work Plan describes the barrier 
soil layer as “minimum 12-inch vertical thickness of previously placed clay (as interim 
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cover), or equivalent.”  Apparently the site preparation included clearing and grubbing, 
soil cutting and filling operations, and grading to achieve final barrier layer elevations, 
so it seems as if the soil for the barrier layer was likely disturbed.  Provide additional 
information in the closure report to explain the reason large portions of the barrier 
layer in Fill Areas 1 and 2, located outside the relocation areas shown in Attachment 
J, were not disturbed and were not compacted or tested for density prior to placement 
of the sand drainage layer, and whether any tests were performed in these locations 
to verify the thickness of the barrier layer. 
 

Response 02: 
 

Construction was completed of the OSL cap in 2008.  Consequently, from January 
2009 to the present, the OSL cap has been undergoing operation and maintenance 
(O&M).  During this time, the OSL surface has been inspected, the vegetative cover 
has been maintained, no significant erosion has occurred, landfill gas monitoring is no 
longer required, and there has been no recoverable leachate since 2011.  
Consequently, the OSL cap is functioning as designed and no additional visual 
inspections (more than applied to the rest of the site), nor post construction quality 
testing, is necessary. 
 
Clearing and grubbing of the OSL resulted in vegetation that was approximately two 
inches high and left the barrier clay intact.  Therefore, barrier clay was not tested 
following clearing and grubbing.    
 

 

If you have any questions, please contact me at (312) 861-4030. 

 

Sincerely, 

 

 

 

Tim Dull, P.E. 
Senior Project Manager 
timothy.dull@aecom.com 
 

Attachments 

 

Attachment A - Response 01:  2008 Pre-Construction Survey and Design Barrier Layout 

Attachment B - Response 01a and 01c:  OSL Barrier Layer Design and Record Elevations 

Attachment C - Response 01g:  USEPA Email 

 

cc: Scott Myers, Johns Manville, Scott.Myers@jm.com (electronic copy only) 
 Brent Tracy, Johns Manville, brent.tracy@jm.com (electronic copy only) 
 Dave Peterson, DMP, dmpete@dmpete.cnc.net (electronic copy only) 
 Kirston Buczak, USACE, Kirston.A.Buczak@usace.army.mil (electronic copy only) 
 Benjamin O’Neil, USACE, Benjamin.R.O’Neil@usace.army.mil (electronic copy only) 
 Richard Saichek, USACE, Richard.E.Saichek@usace.army.mil (electronic copy only) 
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ATTACHMENT A 

 

Responses 01:  2008 Pre-Construction Survey and  

Design Barrier Layout 
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ATTACHMENT B 

 

Responses 01a and 01c:  OSL Barrier Layer Design and  

Record Elevations 
  



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 1 (Miscellaneous Disposal Pit)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 1001 2083601 1125532 NLP 634.00 634.03 0.03
NLP NLP 1002 2083533 1125698 NLP 635.00 635.10 0.10
NLP NLP 1003 2083561 1125844 NLP 636.00 636.02 0.02
NLP NLP 1004 2083580 1126076 NLP 637.00 637.01 0.01
NLP NLP 1005 2083565 1126088 NLP 636.00 636.06 0.06 Boring Confirmed ≥ 1 ft thick

NLP NLP 1006 2083540 1126142 NLP 630.00 630.15 0.15
NLP NLP 1007 2083605 1126052 NLP 638.00 638.02 0.02 Boring Confirmed ≥ 1 ft thick

NLP NLP 1008 2083624 1126065 NLP 638.00 638.00 0.00
NLP NLP 1009 2083599 1126091 NLP 637.00 637.01 0.01
NLP NLP 1010 2083610 1126130 NLP 634.00 634.00 0.00 Boring Confirmed ≥ 1 ft thick

NLP NLP 1011 2083643 1126163 NLP 632.00 632.22 0.22 Boring Confirmed ≥ 1 ft thick

NLP NLP 1012 2083583 1126222 NLP 632.00 632.07 0.07
NLP NLP 1013 2083543 1126233 NLP 631.00 631.11 0.11
NLP NLP 1014 2083502 1126287 NLP 629.00 629.10 0.10
NLP NLP 1015 2083511 1126314 NLP 631.00 631.12 0.12
NLP NLP 1016 2083541 1126357 NLP 632.00 632.00 0.00
NLP NLP 1017 2083567 1126449 NLP 632.00 632.01 0.01
NLP NLP 1018 2083512 1126404 NLP 631.00 631.08 0.08
NLP NLP 1019 2083555 1126499 NLP 631.00 631.03 0.03
NLP NLP 1020 2083600 1126506 NLP 631.00 631.01 0.01
NLP NLP 1021 2083655 1126537 NLP 627.00 627.16 0.16
NLP NLP 1022 2083719 1126531 NLP 628.00 628.00 0.00
NLP NLP 1023 2083723 1126442 NLP 630.00 630.02 0.02
NLP NLP 1024 2083708 1126372 NLP 631.00 631.02 0.02
NLP NLP 1025 2083639 1126348 NLP 632.00 632.01 0.01
NLP NLP 1026 2083648 1126279 NLP 632.00 632.01 0.01
NLP NLP 1027 2083710 1126251 NLP 632.00 632.03 0.03
NLP NLP 1028 2083712 1126195 NLP 633.00 633.03 0.03
NLP NLP 1029 2083731 1126139 NLP 633.00 633.07 0.07 Boring Confirmed ≥ 1 ft thick

NLP NLP 1030 2083746 1126260 NLP 626.00 626.27 0.27
NLP NLP 1031 2083821 1126307 NLP 618.00 618.22 0.22 Boring Confirmed ≥ 1 ft thick

NLP NLP 1032 2083845 1126340 NLP 616.50 616.74 0.24 Boring Confirmed ≥ 1 ft thick

NLP NLP 1033 2083770 1126567 NLP 619.00 619.02 0.02 Boring Confirmed ≥ 1 ft thick

NLP NLP 1034 2083861 1126261 NLP 619.00 619.16 0.16 Boring Confirmed ≥ 1 ft thick

NLP NLP 1035 2083850 1126180 NLP 626.00 626.16 0.16 Boring Confirmed ≥ 1 ft thick

NLP NLP 1036 2083815 1126130 NLP 627.00 627.16 0.16 Boring Confirmed ≥ 1 ft thick

NLP NLP 1037 2083804 1126066 NLP 634.00 634.10 0.10 Boring Confirmed ≥ 1 ft thick

NLP NLP 1038 2083809 1126032 NLP 635.00 635.01 0.01
NLP NLP 1039 2083781 1125980 NLP 639.00 639.31 0.31
NLP NLP 1040 2083711 1125997 NLP 639.00 639.01 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 1041 2083763 1125940 NLP 639.00 639.05 0.05
NLP NLP 1042 2083801 1125969 NLP 638.00 638.02 0.02
NLP NLP 1043 2083733 1125879 NLP 638.00 638.01 0.01
NLP NLP 1044 2083751 1125797 NLP 636.00 636.04 0.04
NLP NLP 1045 2083771 1125780 NLP 635.00 635.02 0.02
NLP NLP 1046 2083753 1125662 NLP 633.00 633.02 0.02
NLP NLP 1047 2083689 1125528 NLP 633.00 633.01 0.01
NLP NLP 1048 2083684 1125438 NLP 631.00 631.01 0.01
NLP NLP 1049 2083746 1125492 NLP 631.00 631.03 0.03
C-01 1101 Beyond LOW 2083456 1126114 626.00 NA NA Beyond LOW
C-02 1102 1050 2083702 1126558 626.71 626.71 626.85 0.14
C-03 1103 Near 1136 2083708 1126455 630.10 NDE 630.30 0.20 Estimated Delta
C-04 1104 1051 2083595 1126531 627.74 627.74 627.75 0.01
C-05 1105 1052 2083605 1126433 632.00 632.00 632.04 0.04
C-06 1106 Near 1127 2083609 1126339 632.00 NDE 631.93 -0.07 Estimated Delta
C-07 1107 1053 2083607 1126225 632.00 632.00 632.08 0.08
C-08 1108 Near 1010 2083619 1126127 634.30 NDE 634.00 -0.30 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-09 1109 Near 1009 2083620 1126080 637.21 NDE 637.01 -0.20 Estimated Delta
C-10 1110 1054 2083619 1125979 637.23 637.23 637.25 0.02
C-11 1111 Near 1105 2083639 1125883 636.79 NDE 636.81 0.02 Estimated Delta
C-12 1112 1055 2083640 1125783 635.72 635.72 635.73 0.01
C-13 1113 Near 1093 2083649 1125684 634.78 NDE 634.61 -0.17 Estimated Delta
C-14 1114 1056 2083655 1125584 633.86 633.86 633.86 0.00
C-15 1115 1057 2083652 1125484 632.38 632.38 632.39 0.01
C-16 1116 1058 2083657 1125392 628.88 628.88 628.92 0.04 Table B-1 value of 628.40 ft ASL had changed
C-17 1117 1059 2083709 1126363 631.00 631.00 631.08 0.08
C-18 1118 Near 1027 2083706 1126262 631.20 NDE 632.03 0.83 Estimated Delta
C-19 1119 1060 2083699 1126163 633.40 633.40 633.43 0.03 Boring Confirmed ≥ 1 ft thick

C-20 1120 Near 1114 2083698 1126060 636.51 NDE 633.86 -2.65 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-21 1121 1109 2083703 1125952 638.37 638.37 638.30 -0.07 Table B-1: Waste at 634.9 ft ASL.  Barrier >635.9 ft ASL so 
exceeds the 1 ft thickness requirement.

C-22 1122 1061 2083713 1125856 637.06 637.06 637.09 0.03
C-23 1123 1062 2083722 1125762 635.51 635.51 635.51 0.00



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 1 (Miscellaneous Disposal Pit)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

C-24 1124 1063 2083732 1125664 633.47 633.47 633.60 0.13
C-25 1125 1064 2083740 1125569 632.03 632.03 632.04 0.01
C-26 1126 1065 2083748 1125464 629.13 629.13 629.19 0.06
C-27 1127 1066 2083517 1126484 624.64 624.64 624.74 0.10
C-28 1128 1067 2083482 1126403 624.49 624.49 624.52 0.03 Table B-1 value of 623.60 ft ASL had changed
C-29 1129 1068 2083500 1126310 628.87 628.87 629.03 0.16
C-30 1130 1069 2083515 1126212 628.41 628.41 628.55 0.14
C-31 1131 1070 2083526 1126107 628.83 628.83 629.19 0.36 Table B-1 value of 628.90 ft ASL had changed
C-32 1132 1071 2083551 1126022 634.86 634.86 634.87 0.01
C-33 1133 1072 2083563 1125914 636.07 636.07 636.20 0.13
C-34 1134 1073 2083551 1125813 635.60 635.60 635.61 0.01
C-35 1135 1074 2083558 1125716 635.10 635.10 635.10 0.00
C-36 1136 1075 2083560 1125611 634.24 634.24 634.27 0.03
C-37 1137 1076 2083575 1125610 634.25 634.25 634.25 0.00
C-38 1138 1077 2083568 1125509 632.39 632.39 632.73 0.34
C-39 1139 Near 1142 2083860 1126607 613.72 NDE 614.68 0.96 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-40 1140 Near 1142 2083875 1126598 613.41 NDE 614.68 1.27 Estimated Delta, Boring Confirmed ≥ 1 ft thick

C-41 1141 1078 2083863 1126498 614.64 614.64 614.69 0.05
C-42 1142 Beyond LOW 2083875 1126395 615.21 NA NA Beyond LOW

C-43 1143 1079 2083836 1126397 616.70 616.70 616.74 0.04
Table B-1 value of 616.40 ft ASL had changed.  Boring 
Confirmed 1 ft min.

C-44 1144 1080 2083819 1126299 618.36 618.36 618.55 0.19
C-45 1145 1081 2083776 1126398 620.91 620.91 621.09 0.18 Boring Confirmed ≥ 1 ft thick

C-46 1146 1082 2083787 1126501 618.98 618.98 619.09 0.11 Boring Confirmed ≥ 1 ft thick

C-47 1147 Near 1033 2083778 1126606 617.59 NDE 619.02 1.43
Table B-1 value of 617.50 ft ASL had changed.  Boring 
Confirmed 1 ft min.

C-48 1148 Beyond LOW 2083775 1126639 617.80 NA NA Beyond LOW
C-49 1149 1083 2083808 1126197 626.50 626.50 626.54 0.04 Boring Confirmed ≥ 1 ft thick

C-50 1150 1084 2083802 1126096 631.59 631.59 631.59 0.00
C-51 1151 1085 2083787 1125999 638.03 638.03 638.08 0.05
C-52 1152 Beyond LOW 2083844 1125893 628.44 NA NA Beyond LOW Table B-1 value of 628.80 ft ASL had changed.
C-53 1153 Beyond LOW 2083805 1125798 631.50 NA NA Beyond LOW
C-54 1154 At LOW 2083781 1125700 632.60 NA NA At LOW
C-55 1155 At LOW 2083788 1125598 630.60 NA NA At LOW
C-56 1156 Beyond LOW 2083816 1125498 627.20 NA NA Beyond LOW
C-57 1157 Beyond LOW 2083788 1125377 625.30 NA NA Beyond LOW
C-58 1158 1086 2083601 1125428 632.02 632.02 632.06 0.04
C-86 1186 Near 1102 2083679 1125856 636.83 NDE 636.86 0.03 Estimated Delta

LF-SB01 1187 Near 1025 2083664 1126347 631.66 NDE 632.01 0.35 Estimated Delta
LF-SB02 1188 Near 1011 2083610 1126170 631.18 NDE 632.22 1.04 Estimated Delta
LF-SB03 1189 Near 1109 2083669 1125946 637.78 NDE 638.30 0.52 Estimated Delta
LF-SB04 1190 Near 1090 2083654 1125644 634.51 NDE 634.24 -0.27 Estimated Delta
LGW-01 1193 Near 1025 2083661 1126370 631.73 NDE 632.01 0.28 Estimated Delta
LMW-01 1194 Near 1025 2083666 1126363 631.63 NDE 632.01 0.38 Estimated Delta
LMW-02 1195 Near 1025 2083662 1126360 631.68 NDE 632.01 0.33 Estimated Delta
LMW-03 1196 Near 1125 2083622 1126315 632.00 NDE 631.86 -0.14 Estimated Delta
LMW-04 1197 Near 1043 2083733 1125934 638.60 NDE 638.01 -0.59 Estimated Delta
LMW-05 1198 Near 1093 2083655 1125687 634.79 NDE 634.61 -0.18 Estimated Delta
LWM-06 NLP Beyond LOW 2083711 1125286 618.10 NA NA Beyond LOW
LMW-07 1199 Beyond LOW 2083928 1125590 620.20 NA NA Beyond LOW

NLP NLP 1087 2083650 1125550 NDE-Basis NDE-Basis 633.64 Basis Survey
NLP NLP 1088 2083550 1125650 NDE-Basis NDE-Basis 634.13 Basis Survey
NLP NLP 1089 2083600 1125650 NDE-Basis NDE-Basis 634.39 Basis Survey
NLP NLP 1090 2083650 1125650 NDE-Basis NDE-Basis 634.24 Basis Survey
NLP NLP 1091 2083700 1125650 NDE-Basis NDE-Basis 633.85 Basis Survey
NLP NLP 1092 2083600 1125700 NDE-Basis NDE-Basis 634.80 Basis Survey
NLP NLP 1093 2083650 1125700 NDE-Basis NDE-Basis 634.61 Basis Survey
NLP NLP 1094 2083700 1125700 NDE-Basis NDE-Basis 634.54 Basis Survey
NLP NLP 1095 2083600 1125750 NDE-Basis NDE-Basis 635.16 Basis Survey
NLP NLP 1096 2083650 1125750 NDE-Basis NDE-Basis 635.18 Basis Survey
NLP NLP 1097 2083700 1125750 NDE-Basis NDE-Basis 635.29 Basis Survey
NLP NLP 1098 2083600 1125800 NDE-Basis NDE-Basis 635.71 Basis Survey
NLP NLP 1099 2083700 1125800 NDE-Basis NDE-Basis 636.06 Basis Survey
NLP NLP 1100 2083600 1125850 NDE-Basis NDE-Basis 636.03 Basis Survey
NLP NLP 1101 2083650 1125850 NDE-Basis NDE-Basis 636.40 Basis Survey
NLP NLP 1102 2083700 1125850 NDE-Basis NDE-Basis 636.86 Basis Survey
NLP NLP 1103 2083750 1125850 NDE-Basis NDE-Basis 636.93 Basis Survey
NLP NLP 1104 2083600 1125900 NDE-Basis NDE-Basis 636.41 Basis Survey
NLP NLP 1105 2083650 1125900 NDE-Basis NDE-Basis 636.81 Basis Survey
NLP NLP 1106 2083700 1125900 NDE-Basis NDE-Basis 637.78 Basis Survey
NLP NLP 1107 2083800 1125900 NDE-Basis NDE-Basis 634.94 Basis Survey
NLP NLP 1108 2083550 1125950 NDE-Basis NDE-Basis 634.90 Basis Survey
NLP NLP 1110 2083850 1125950 NDE-Basis NDE-Basis 629.16 Basis Survey



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 1 (Miscellaneous Disposal Pit)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 1111 2083800 1126000 NDE-Basis NDE-Basis 637.10 Basis Survey
NLP NLP 1112 2083850 1126000 NDE-Basis NDE-Basis 629.34 Basis Survey
NLP NLP 1113 2083650 1126050 NDE-Basis NDE-Basis 637.78 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1114 2083700 1126050 NDE-Basis NDE-Basis 637.11 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1115 2083750 1126050 NDE-Basis NDE-Basis 635.27 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1116 2083850 1126050 NDE-Basis NDE-Basis 627.67 Basis Survey
NLP NLP 1117 2083650 1126100 NDE-Basis NDE-Basis 635.10 Basis Survey
NLP NLP 1118 2083700 1126100 NDE-Basis NDE-Basis 634.46 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1119 2083750 1126100 NDE-Basis NDE-Basis 633.92 Basis Survey
NLP NLP 1120 2083550 1126200 NDE-Basis NDE-Basis 629.85 Basis Survey
NLP NLP 1121 2083650 1126200 NDE-Basis NDE-Basis 632.21 Basis Survey
NLP NLP 1122 2083750 1126200 NDE-Basis NDE-Basis 628.28 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1123 2083800 1126250 NDE-Basis NDE-Basis 624.69 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1124 2083550 1126300 NDE-Basis NDE-Basis 631.69 Basis Survey
NLP NLP 1125 2083600 1126300 NDE-Basis NDE-Basis 631.86 Basis Survey
NLP NLP 1126 2083700 1126300 NDE-Basis NDE-Basis 631.40 Basis Survey
NLP NLP 1127 2083600 1126350 NDE-Basis NDE-Basis 631.93 Basis Survey
NLP NLP 1128 2083750 1126350 NDE-Basis NDE-Basis 625.20 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1129 2083800 1126350 NDE-Basis NDE-Basis 619.40 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1130 2083550 1126400 NDE-Basis NDE-Basis 631.90 Basis Survey
NLP NLP 1131 2083600 1126400 NDE-Basis NDE-Basis 631.97 Basis Survey
NLP NLP 1132 2083650 1126400 NDE-Basis NDE-Basis 631.94 Basis Survey
NLP NLP 1133 2083550 1126450 NDE-Basis NDE-Basis 631.61 Basis Survey
NLP NLP 1134 2083600 1126450 NDE-Basis NDE-Basis 631.74 Basis Survey
NLP NLP 1135 2083650 1126450 NDE-Basis NDE-Basis 631.47 Basis Survey
NLP NLP 1136 2083700 1126450 NDE-Basis NDE-Basis 630.30 Basis Survey
NLP NLP 1137 2083800 1126450 NDE-Basis NDE-Basis 619.01 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1138 2083850 1126450 NDE-Basis NDE-Basis 615.14 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1139 2083650 1126500 NDE-Basis NDE-Basis 629.66 Basis Survey
NLP NLP 1140 2083700 1126500 NDE-Basis NDE-Basis 629.29 Basis Survey
NLP NLP 1141 2083800 1126550 NDE-Basis NDE-Basis 618.40 Basis Survey Boring Confirmed ≥ 1 ft thick

NLP NLP 1142 2083850 1126550 NDE-Basis NDE-Basis 614.68 Basis Survey Boring Confirmed ≥ 1 ft thick

Notes:
1.  NA = Not Applicable, either beyond limit of waste (Beyond LOW) or at limit of waste (At LOW).
2.  NDE = No Design Elevation since not surveyed at exact location.
3.  Delta = Record Barrier Elevation - Design Barrier Elevation
4.  Estimated Delta results from NDE, the nearest (not exact) Record Barrier Elevation is compared to the LFR design elevation.  Data presented as estimate only, not actual result.
5.  NDE-Basis = No Design Elevation since these points were surveyed only to serve as a basis for the sand drainage layer and protective clay cap thickness measurements.

6.  NLP = No LFR point for this location.
7.  Boring Confirmed ≥ 1 ft thick are those locations where a Geoprobe was used to measure the barrier thickness ≥ 1 ft thick in August 2018.

8.  Database survey elevations differed from Table B-1 PDF elevations.   

10.  CQM survey locations at or beyond limits of waste not shown on table since there is no barrier thickness at the limits of waste.

9.  Installation of the C-Borings occurred from April 8 to 18, 2003.  During the completion of the borings, the locations were flagged.  Following the completion of the borings, a topographical survey was 
completed by Harrington Land Surveyors on April 23, 2003.  The 2003 surveying was the basis for tables B-1 and B-2 in the June 2008 Remedial Work Plan.  Surveying performed by CQM in 2008 at the C-

Boring locations prior to commencing work indicated that some of these elevations had changed, as noted. 



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 2 (Collection Basin)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 1 2084099 1126212 NLP 597.00 597.10 0.10
NLP NLP 2 2084096 1126259 NLP 596.44 596.60 0.16
NLP NLP 3 2084096 1126309 NLP 597.32 597.51 0.19 Boring Confirmed ≥ 1 ft thick

NLP NLP 4 2084096 1126359 NLP 598.22 598.40 0.18
NLP NLP 5 2084096 1126409 NLP 599.00 599.08 0.08 Boring Confirmed ≥ 1 ft thick

NLP NLP 6 2084096 1126459 NLP 598.06 598.07 0.01
NLP NLP 7 2084096 1126509 NLP 597.07 597.19 0.12 Boring Confirmed ≥ 1 ft thick

NLP NLP 8 2084096 1126559 NLP 596.08 596.10 0.02
NLP NLP 10 2084146 1126209 NLP 595.08 595.09 0.01
NLP NLP 11 2084146 1126259 NLP 595.98 596.00 0.02 Boring Confirmed ≥ 1 ft thick

NLP NLP 12 2084146 1126309 NLP 596.89 597.01 0.12
NLP NLP 13 2084146 1126359 NLP 597.79 597.94 0.15 Boring Confirmed ≥ 1 ft thick

NLP NLP 14 2084146 1126409 NLP 598.69 598.73 0.04
NLP NLP 15 2084146 1126459 NLP 597.89 597.90 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 16 2084146 1126509 NLP 596.90 596.97 0.07
NLP NLP 17 2084146 1126559 NLP 595.92 595.93 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 19 2084196 1126209 NLP 594.65 594.73 0.08
NLP NLP 20 2084196 1126259 NLP 595.55 595.61 0.06
NLP NLP 21 2084196 1126309 NLP 596.46 596.47 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 22 2084196 1126359 NLP 597.36 597.39 0.03
NLP NLP 23 2084196 1126409 NLP 598.26 598.27 0.01 Boring Confirmed ≥ 1 ft thick

NLP NLP 24 2084196 1126459 NLP 597.72 597.78 0.06
NLP NLP 25 2084196 1126509 NLP 596.74 596.74 0.00 Boring Confirmed ≥ 1 ft thick

NLP NLP 26 2084196 1126559 NLP 595.75 595.85 0.10
NLP NLP 28 2084246 1126209 NLP 594.61 594.63 0.02
NLP NLP 29 2084246 1126259 NLP 595.12 595.31 0.19
NLP NLP 30 2084246 1126309 NLP 596.02 596.18 0.16
NLP NLP 31 2084246 1126359 NLP 596.93 597.03 0.10
NLP NLP 32 2084246 1126409 NLP 597.83 597.96 0.13
NLP NLP 33 2084246 1126459 NLP 597.56 597.58 0.02
NLP NLP 34 2084246 1126509 NLP 596.57 596.69 0.12
NLP NLP 35 2084246 1126559 NLP 595.59 595.63 0.04
NLP NLP 37 2084296 1126259 NLP 594.69 594.76 0.07
NLP NLP 38 2084296 1126309 NLP 595.59 595.63 0.04
NLP NLP 39 2084296 1126359 NLP 596.50 596.59 0.09
NLP NLP 40 2084296 1126409 NLP 597.40 597.48 0.08
NLP NLP 41 2084296 1126459 NLP 597.39 597.39 0.00
NLP NLP 42 2084296 1126509 NLP 596.41 596.41 0.00
NLP NLP 43 2084296 1126559 NLP 595.42 595.43 0.01
NLP NLP 45 2084346 1126259 NLP 594.26 594.32 0.06
NLP NLP 46 2084346 1126309 NLP 595.16 595.16 0.00
NLP NLP 47 2084346 1126359 NLP 596.07 596.19 0.12
NLP NLP 48 2084346 1126409 NLP 596.97 596.99 0.02
NLP NLP 49 2084346 1126459 NLP 597.22 597.22 0.00
NLP NLP 50 2084346 1126509 NLP 596.24 596.24 0.00
NLP NLP 51 2084346 1126559 NLP 595.25 595.34 0.09
NLP NLP 53 2084396 1126259 NLP 593.83 593.99 0.16
NLP NLP 54 2084396 1126309 NLP 594.73 594.81 0.08
NLP NLP 55 2084396 1126359 NLP 595.62 595.62 0.00
NLP NLP 56 2084396 1126409 NLP 596.54 596.59 0.05
NLP NLP 57 2084396 1126459 NLP 597.05 597.06 0.01
NLP NLP 58 2084396 1126509 NLP 596.07 596.09 0.02
NLP NLP 59 2084396 1126559 NLP 595.09 595.10 0.01
NLP NLP 60 2084446 1126259 NLP 593.40 593.49 0.09
NLP NLP 61 2084446 1126309 NLP 594.30 594.39 0.09
NLP NLP 62 2084446 1126359 NLP 595.00 595.18 0.18
NLP NLP 63 2084496 1126309 NLP 593.87 594.03 0.16
NLP NLP 64 2084496 1126359 NLP 594.36 594.56 0.20
NLP NLP 67 2084546 1126309 NLP 593.44 593.56 0.12
NLP NLP 68 2084596 1126309 NLP 592.83 592.91 0.08
NLP NLP 69 2084646 1126309 NLP 591.13 591.29 0.16
NLP NLP 70 2084109 1126409 NLP 599.00 599.00 0.00
NLP NLP 71 2084159 1126416 NLP 598.70 598.71 0.01
NLP NLP 72 2084208 1126423 NLP 598.40 598.45 0.05
NLP NLP 73 2084258 1126430 NLP 598.10 598.19 0.09
NLP NLP 74 2084307 1126437 NLP 597.79 597.89 0.10
NLP NLP 75 2084257 1126444 NLP 597.49 597.50 0.01
NLP NLP 76 2084406 1126451 NLP 597.18 597.21 0.03
NLP NLP 77 2084118 1126192 NLP 595.00 595.29 0.29
NLP NLP 78 2084558 1126348 NLP 594.00 594.05 0.05
NLP NLP 107 2084585 1126304 NLP 593.00 593.02 0.02
NLP NLP 108 2084464 1126357 NLP 595.00 595.01 0.01
NLP NLP 109 2084121 1126188 NLP 594.90 595.13 0.23



Johns Manville - Waukegan Plant
On-Site Landfill Closure - Fill Area 2 (Collection Basin)

Barrier Layer Design and Record Elevations 

2003 2008 2008
LFR RWP CQM CQM 
Table B-2 Dwg A-4 Dwg A-4 Calculated

LFR RWP LFR RWP CQM Design Design Record Barrier
Dwg 10 Dwg 10 Dwg A-4 Barrier Barrier Barrier Elevation

C-Boring ID Point ID Point ID Northing Easting Elevation Elevation Elevation Delta Notes

NLP NLP 110 2084170 1126198 NLP 594.66 594.74 0.08
NLP NLP 111 2084219 1126208 NLP 594.42 594.66 0.24
NLP NLP 112 2084268 1126218 NLP 594.18 594.22 0.04
NLP NLP 113 2084317 1126228 NLP 593.94 594.14 0.20
NLP NLP 114 2084366 1126237 NLP 593.68 593.71 0.03
NLP NLP 115 2084416 1126246 NLP 593.42 593.59 0.17
NLP NLP 116 2084465 1126260 NLP 593.15 593.29 0.14
NLP NLP 117 2084494 1126283 NLP 593.00 593.16 0.16
NLP NLP 118 2084561 1126299 NLP 592.50 592.62 0.12
NLP NLP 119 2084608 1126301 NLP 592.14 592.20 0.06
C-59 1159 Beyond LOW 2084415 1126596 592.30 NA NA Beyond LOW
C-60 1160 Near 58 2084414 1126498 594.24 NDE 596.09 1.85 Estimated Delta
C-61 1161 Near 56 2084413 1126400 594.21 NDE 596.59 2.38 Estimated Delta
C-62 1162 Near 54 2084410 1126298 592.40 NDE 594.81 2.41 Estimated Delta
C-63 1163 Near 63 2084510 1126323 591.99 NDE 594.03 2.04 Estimated Delta
C-64 1164 Near 107 2084580 1126326 591.39 NDE 593.02 1.63 Estimated Delta
C-65 1165 Near 37 2084322 1126273 592.71 NDE 594.76 2.05 Estimated Delta
C-66 1166 Near 39 2084294 1126377 594.83 NDE 596.59 1.76 Estimated Delta
C-67 1167 Near 41 2084289 1126487 594.86 NDE 597.39 2.53 Estimated Delta
C-68 1168 Beyond LOW 2084288 1126592 592.80 NA NA Beyond LOW
C-69 1169 Beyond LOW 2084184 1126563 593.71 NA NA Beyond LOW
C-72 1172 Near 15 2084173 1126473 595.53 NDE 597.90 2.37 Estimated Delta
C-73 1173 Near 13 2084173 1126356 595.49 NDE 597.94 2.45 Estimated Delta
C-74 1174 Near 21 2084195 1126286 594.05 NDE 596.47 2.42 Estimated Delta
C-75 1175 Beyond LOW 2084046 1126559 593.67 NA NA Beyond LOW
C-76 1176 At LOW 2084067 1126460 596.20 NA NA At LOW
C-77 1177 Beyond LOW 2084068 1126360 596.60 NA NA Beyond LOW
C-78 1178 Beyond LOW 2084080 1126262 594.60 NA NA Beyond LOW
C-79 1179 Beyond LOW 2084136 1126191 592.84 NA NA Beyond LOW
C-80 1180 Near 112 2084264 1126220 592.26 NDE 594.22 1.96 Estimated Delta
C-81 1181 Beyond LOW 2084347 1126225 593.70 NA NA Beyond LOW
C-82 1182 Beyond LOW 2084434 1126244 592.45 NA NA Beyond LOW
C-83 1183 Near 117 2084529 1126267 590.84 NDE 593.16 2.32 Estimated Delta
C-84 1184 Near 119 2084626 1126292 592.60 NDE 592.20 -0.40 Estimated Delta
C-85 1185 Near 118 2084588 1126276 593.09 NDE 592.62 -0.47 Estimated Delta

LF-SB05 1191 Near 6 2084146 1126479 595.50 NDE 598.07 2.57 Estimated Delta
LF-SB06 1192 Near 48 2084376 1126431 595.10 NDE 596.99 1.89 Estimated Delta
LMW-08 1200 Beyond LOW 2084273 1126628 592.11 NA NA Beyond LOW
LMW-09 NLP Beyond LOW Near LMW-08 Near LMW-08 592.20 NA NA Beyond LOW
LMW-10 1201 Near 34 2084277 1126530 594.06 NDE 596.69 2.63 Estimated Delta

Notes:
1.  NA = Not Applicable, either beyond limit of waste (Beyond LOW) or at limit of waste (At LOW).
2.  NDE = No Design Elevation since not surveyed at exact location.
3.  Delta = Record Barrier Elevation - Design Barrier Elevation
4.  Estimated Delta results from NDE, the nearest (not exact) Record Barrier Elevation is compared to the LFR design elevation.  Data presented as estimate only, not actual result.
5.  NLP = No LFR point for this location.
6.  Boring Confirmed ≥ 1 ft thick are those locations where a Geoprobe was used to measure the barrier thickness ≥ 1 ft thick in August 2018.

7.  CQM survey locations at or beyond limits of waste not shown on table since there is no barrier thickness at the limits of waste.



 

ATTACHMENT C 

 

Responses 01g:  USEPA Email 
 

 



From: Ohl, Matthew
To: Dull, Timothy
Cc: Myers, Scott; Dave Peterson (dmpete@dmpete.cnc.net); Charlene Falco
Subject: RE: Johns Manville Corp. On-site Landfill (OSL) Closure Report Review / Request for Extension
Date: Monday, August 13, 2018 11:16:24 AM

Good morning:
 
We concur with the request. Thank you for all of your efforts in moving these reports forward.
We hope to provide completion letters soon after resolving comments on the reports.
 
Thank you,
 
Matt

Matthew J. Ohl
Remedial Project Manager
United States Environmental Protection Agency
77 West Jackson Boulevard, SR-6J
Chicago, IL 60604-3590

phone: 312.886.4442
fax: 312.692.2447
e-mail: ohl.matthew@epa.gov
 
From: Dull, Timothy [mailto:timothy.dull@aecom.com] 
Sent: Friday, August 10, 2018 9:22 AM
To: Ohl, Matthew <ohl.matthew@epa.gov>
Cc: Myers, Scott <Scott.Myers@jm.com>; Dave Peterson (dmpete@dmpete.cnc.net)
<dmpete@dmpete.cnc.net>
Subject: Johns Manville Corp. On-site Landfill (OSL) Closure Report Review / Request for Extension
 
Hi Matt,
 
I am writing to request a one-week extension to provide a response to comments on the On-site
Landfill (OSL) Closure Report received on July 26, 2018.  Our project team plans to conduct geoprobe
work the week of August 13, 2018 to gather information to support our response to comments.  We
plan to submit a response to comments on August 23, 2018.  The revised closure report will be
submitted once comments are adequately addressed.
 
We appreciate your consideration of this request.
 
Sincerely,
 
Tim Dull, P.E.
Senior Project Manager, Environment, Midwest
D +1-312-861-4030
M +1-312-952-0571
timothy.dull@aecom.com

mailto:ohl.matthew@epa.gov
mailto:timothy.dull@aecom.com
mailto:Scott.Myers@jm.com
mailto:dmpete@dmpete.cnc.net
mailto:charlene.falco@illinois.gov
mailto:ohl.matthew@epa.gov
mailto:timothy.dull@aecom.com
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Appendix I 
 
On-Site Landfill Response to 
October 19, 2018 Comments 
(RTC #4) 

 



 AECOM 
 303 East Wacker Drive 
 Chicago, IL 60601 
 aecom.com 

 
 
 
 
November 9, 2018 (Submitted as part of Final Closure Report only, not as a separate stand-alone letter) 
 
 
Mr. Matthew J. Ohl 
Remedial Project Manager 
United States Environmental Protection Agency Region 5 
77 West Jackson Boulevard, SR-6J 
Chicago, Illinois  60604-3590 
 
Subject: Response to U.S. EPA Comments Received October 19, 2018 

Final Closure Report, Non-Asbestos Containing On-Site Landfill, Permit Exempt “815” 
Facility #0971900014 
Johns Manville, Waukegan, Lake County, Illinois 

 
Dear Mr. Ohl: 
 
AECOM Technical Services, Inc. (AECOM) is providing this document on behalf of Johns Manville (JM) to 
respond to comments provided by the U.S. Environmental Protection Agency (USEPA) on October 19, 
2018 to the Response to Comments dated September 26, 2018 for the Final Closure Report for the Non-
Asbestos Containing On-Site Landfill (“On-Site Landfill”), a permit exempt “815” facility at the former 
Johns Manville manufacturing facility located in Waukegan, Illinois (#0971900014) dated March 31, 
2017.  Remediation work was completed in accordance with the Final Phase II Remedial Work Plan 
(Revision 1) dated June 20, 2008 (RWP), and satisfactorily meets the full requirements of the First 
Amended Consent Decree, the Adjusted Standard Order dated December 6, 2007, and the general 
requirements for existing landfills set forth in 35 IAC Part 814, Subparts A and C.  The Final Closure 
Report and this response to comments address work that was completed subsequent to approval of the 
RWP by the EPA.    
 
References 
 

a. Response to USEPA Comments Received September 13, 2018 – Final Closure 
Report, Non-Asbestos Containing On-Site Landfill, Permit Exempt “815” Facility 
#0971900014, Johns Manville, Waukegan, Lake County, Illinois, dated 26 Sep. 
2018. 

 
b. USEPA Comments on the Final Closure Report, Non-Asbestos Containing On-Site 

Landfill, Permit Exempt “815” Facility #0971900014, Johns Manville, Waukegan, 
Lake County, Illinois, e-mail dated 13 Sep. 2018. 
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c. Response to USEPA Comments Received July 26, 2018 – Final Closure Report, Non-
Asbestos-Containing On-Site Landfill, Permit Exempt “815” Facility #0971900014, 
Johns Manville, Waukegan, Illinois, dated 22 Aug. 2018. 

 
d. USEPA Comments e-mail dated 26 Jul 2018 including (as an attachment) 

Memorandum for Record:  Subject:  Review of Response to December 5, 2017 
USEPA Comments Final Closure Report, Non-Asbestos-Containing On-Site Landfill, 
Permit Exempt “815” Facility #0971900014, Johns Manville, Waukegan, Illinois, 
dated 16 Jul. 2018. 

 
e. Response to December 5, 2017 USEPA Comments – Final Closure Report, Non-

Asbestos-Containing On-Site Landfill, Permit Exempt “815” Facility #0971900014, 
Johns Manville, Waukegan, Illinois, dated 25 Apr. 2018. 

 
f. USEPA Comments on the Final Closure Report, Non-Asbestos-Containing On-Site 

Landfill, Permit Exempt “815” Facility #0971900014, Johns Manville, Waukegan, 
Illinois, e-mail dated 5 Dec. 2017. 

 
Introduction: The final closure report for the On-Site Landfill (OSL) on the Johns Manville property 

at 1871 North Pershing Road in Waukegan, Illinois was prepared by AECOM 
Technical Services, Inc. (AECOM) on behalf of Johns Manville (JM).  The report was 
submitted to the U.S. Environmental Protection Agency (USEPA) for review and the 
Illinois Environmental Protection Agency and the U.S. Army Corps of Engineers 
(USACE), Chicago District, Hydraulics and Environmental Engineering Section (TSD-
DH) assisted with the review and provided comments in previous memoranda 
(references 1.b., 1.d., and 1.f.).  AECOM prepared responses to the comments in 
corresponding documents (references 1.a., 1.c. and 1.e.).  The following comments 
and recommendations are in regards to the most recent response from AECOM 
(reference 1.a): 
 

Comment 01: In Appendix D (Phase II Remedial Work Plan Regulatory Correspondence) of the OSL 
final closure report there is a letter that shows the USEPA reviewed the Final Phase II 
Remedial Work Plan (Work Plan), and one of the comments notes that the barrier 
layer must be verified to have a thickness of twelve (12) inches after cut and fill 
activities.  An earlier response (reference 1.c.) explains that in an effort to 
demonstrate that the constructed barrier clay was a minimum of one-foot thick, 
additional field notes were procured, but such data were absent.  Due to this absent 
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data, a Geoprobe® was used to help confirm the barrier clay was at least twelve (12) 
inches thick.  In addition, Response 01a of the most recent document (reference 1.a.) 
explains that when the survey point numbering system was changed, “There was no 
coordination of renumbering with the USEPA as this was a minor modification,” but 
the lack of coordination does not appear to conform with the procedures for 
modifications and notifications discussed in the Construction Compliance Plan (CCP) 
in Appendix D of the Work Plan, and Section 5.0 (Documentation Requirements) of 
the CCP specifies that “All project modification changes (major or minor) must be 
shown on the drawings.”  It is evident from these examples that errors were made 
when following certain procedures and when recording information, and there 
should have been better communication and coordination between the USEPA and 
JM, especially with respect to project changes and documentation requirements. 

 
The OSL final closure report is supposed to provide the documentation to confirm the 
remedial activity was completed in accordance with the Work Plan and regulatory 
requirements.  Although some deficiencies and problems with the documentation 
were identified, the information that was submitted generally suggests the project 
was constructed correctly.  As explained in the Construction Completion Report (CCR) 
in Appendix E of the OSL final closure report, the one-foot thick low permeability 
barrier layer was overlain by a one-foot thick sand drainage layer that was further 
overlain by a three (3) foot thick protective layer of compacted clay, and then a 
vegetative cover layer was established over the protective layer.  The construction 
work for the OSL final cover was completed back in 2008, subsequent inspections 
have not identified any major issues, and the final cover appears to be performing as 
designed.  As a consequence, at the present time, additional post-construction 
investigations and/or testing to improve the documentation does not appear to be 
necessary or warranted.  Nevertheless, as a result of the deficiencies and problems 
with the documentation, if there are future remedial activities with such 
requirements, it is recommended that the USEPA and JM coordinate prior to the start 
of operations to develop a detailed quality control and quality assurance (QA/QC) 
plan.  It is critical for this plan to include specific instructions and requirements that 
are clearly written and are unambiguous, and the plan needs to contain procedures 
for verification and appropriate corrective actions to ensure the information is 
properly recorded, reviewed, and submitted in a timely manner. 
 

Response 01: Noted. 
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Comment 02: An earlier response (reference 1.c.) explained that the barrier design elevations from 

Figure 10 of Work Plan were used to create a topographic surface over the 
OSL.  Response 01 of the most recent response provided new information that a 
survey of existing conditions was performed on April 1, 2008 to document pre-
construction conditions and determine whether any elevations had changed since 
2003.  This response further says “Some of the elevations had changed, and, 
therefore, some of the design barrier elevations were modified.”  Although the 
approved Work Plan (Revision 1) was dated June 20, 2008, the drawings included 
with the contract specifications in Appendix C are based on the old elevation survey 
performed in 2003.  The table in Attachment B of the latest response contains the 
coordinates and cross-references between the 2003 and 2008 surveys, as well as the 
design and record elevations.  It is important to recognize that this table provides the 
coordinates for the points (boring locations) shown in the 2003 survey, because they 
were not previously included with the Work Plan or OSL final closure 
report.  Evidently the construction drawings for the contract shown in the Work Plan 
were subsequently modified to the drawings with the design elevations based on 
Figure 10 of the Work Plan and the April 1, 2008 pre-construction survey.  As 
mentioned above, it seems that JM viewed such modifications as minor, so there was 
no coordination with the USEPA, and the OSL final closure report did not previously 
describe these changes.  Notes below the table in Attachment B for Fill Area 1 of the 
response indicate there may be a database with topographical survey data for the 
2003 and, possibly, the 2008 surveys.  Nevertheless, in Response 01c, it is speculated 
that at one of the points, LFR Boring C-28, there was 0.11 feet of settlement from 
2003 to 2008, and it further explains that the reason the amount of settlement is 
unknown is because detailed records explaining this change could not be 
located.  Although detailed records for LFR Boring C-28 could not be located, if there 
are other records or documentation with measurements, survey or database 
information, contractual changes, or other documents pertaining to the construction 
of the OSL that have not previously been included, it is recommended that all such 
documentation be amended to the OSL final closure report to help confirm the 
remedial activity was completed in accordance with the Work Plan and regulatory 
requirements. 
 

Response 02: All such documentation will be amended to the OSL Final Closure Report.   
 

Comment 03: Response 01 contains six (6) points in Fill Area 1 for which the barrier design 
elevations changed since 2003.  At two (2) of these points, LFR Borings C-31 and C-52, 
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the barrier design elevations decreased, and, at the other four (4) points, i.e., LFR 
Borings C-16, C-28, C-43, and C-47, the barrier design elevations increased.  The table 
in Attachment B and Table B-1 of the Work Plan both indicate that LFR Boring C-52 is 
beyond the limits of the waste.  In addition, Response 01 suggests that LFR Boring C-
52 is located near CQM Pt. 1033, but this was most likely a typographical error.  The 
reason it is likely an error is because CQM Pt 1033 is located near LFR Boring C-47, 
and “(Near CQM Pt. 1033)” was repeated for LFR Borings C-47 and C-52.  Table B-1 of 
the Work Plan indicates that the ground surface elevation of LFR Boring C-52 was 
628.8 ft., and this was the same elevation as the top of the waste or the top of the 
CERCLA cover, whichever is higher.  Response 01 and the notes in the table in 
Attachment B both indicate that the design barrier elevation at LFR Boring C-52 
decreased to 628.44 ft., but, since this survey point was beyond the limits of the 
waste, the 0.36 ft. reduction may be attributed to settlement or differences in the 
2003 and 2008 survey locations.  It is therefore recommended that the OSL final 
closure report documentation provide verification that LFR Boring C-52 is beyond the 
limits of the waste and it is not located near CQM Pt. 1033.  The documentation also 
needs to explain the reason it was determined that there needed to be a 0.36 ft. 
reduction in the barrier design elevation at this location. 
 

Response 03: LFR Boring C-52 is not located near CQM Point 1033, this was a typographical error.  
LFR Boring C-52 is located beyond the limit of waste as shown in the RWP on Figures 
3, 9 and 10 and consistent with Table B-1 that indicated no barrier thickness was 
necessary.  Table B-1 also indicates that the elevation provided was the existing 
ground elevation (628.8 ft ASL).  No reduction in barrier elevation was necessary 
since no barrier was necessary at C-52.  It appears C-52 settled between 2003 and 
2008 from 628.8 ft ASL to 628.44 ft ASL (by 0.36 ft).  This information will be 
provided in the OSL Final Closure Report.  
 

Comment 04: It was noted above that the table in Attachment B indicates LFR Boring C-47 is 
located near CQM Pt 1033.  There was no design elevation in this table if the point 
was not surveyed at the exact location, but Response 01 suggests that at a nearby 
point, CQM Pt. 1033, the elevation of LFR Boring C-47 changed from 617.5 ft. to 
617.59 ft.  Using the coordinates on Drawing A-4 in Appendix A of Appendix E of the 
OSL final closure report for CQM Pt. 1033 (2083769.60, 1126567.10) and the 
coordinates in the table in Attachment B for LFR Boring C-47 (2083778, 1126606), it 
appears that CQM Pt. 1033 is located roughly 40 feet west of LFR Boring C-
47.  Consequently, the change in elevation may be a result of the slope and spatial 
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variation rather than uplift.  The LFR Borings (2003 survey points) provides 
reasonably precise locations (coordinates) where measurements determined the 
elevation of the top of the waste or the top of the CERCLA cover, whichever was 
higher, and Section 3.1.1 (Site Preparation and Barrier Layer Construction) of the 
Work Plan explains that the calculations for the design barrier layer shown in Tables 
B-1 and B-2 were based upon the results from the soil borings.  It is therefore 
recommended that the table in Attachment B be updated for CQM points “near” LFR 
Borings, so the documentation provides the approximate distances and directions 
between these coordinates, as well as a drawing showing both locations. 
 

Response 04: 
(Attachment A) 

 

Attachment A contains a drawing overlaying all LFR points and CQM points.  The 
table on the drawing identifies the coordinates of all the points.  These coordinates, 
and the drawing scale, can be used to measure distances and directions between LFR 
points and CQM points.  This drawing will be included in the OSL final Closure 
Report. 
 

Comment 05: Although the JM CERCLA O&M Manual, Revision 3, indicates the soil cover shall be 
visually inspected for differential settlement and asbestos migration up through the 
soil cover resulting from the freeze-thaw phenomenon, it does not describe plans to 
perform survey measurements at the site to assess the amount of settlement or 
differential settlement.  While visual inspections are critical for identifying ponding 
and other visually recognizable issues, Subpart A: General Standards for All Landfills, 
of Title 35 of the Illinois Administrative Code (IAC), Section 811.104 (Survey Controls) 
requires vertical elevations to be periodically checked by a professional land 
surveyor.  According to Table 1 (Chronology of Events and Construction Activities) of 
the OSL final closure report, interim clay was placed over the fill areas in April 
2003.  The settlement could be evaluated if the 2008 survey performed prior to the 
start of the construction activities included the same data points as the 2003 survey 
and the OSL final closure report included corresponding ground surface 
elevations.  Section 2.2 (Property History) of the OSL final closure report explains that 
the predominant waste placed in the OSL was calcium silicate, an inert and 
nonhazardous material, so the substantial settlement that commonly occurs at 
municipal solid waste landfills should not be anticipated.  Paragraph 9.0 (Conclusion) 
of the CCR in Appendix E of the OSL final closure report further suggests that the 
surface of the OSL is stable.  However, the 6 December 2007 Opinion and Order from 
the Illinois Pollution Control Board mentions that the landfill received some 
putrescible waste and the OSL is located within a CERCLA landfill.  As a consequence, 
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as described in 35 IAC Section 811.104, it recommended that a requirement to 
conduct periodic surveys no less frequently than once in five (5) years be included 
with the O&M activities. Such surveys should be conducted between one to two years 
in advance of each Five-year Review (FYR) for the site so the results may be 
incorporated in the FYR. 
 

Response 05: 
(Attachment B) 

The Fifth 5-Year Post-Remedial Construction Ambient Air, Groundwater, Surface 
Water, and Soil Monitoring Event Report 2017 was submitted to the U.S. EPA in 
February 2018.  The Sixth 5-Year Monitoring Event will be completed in 2022.  
Consequently, the OSL will be surveyed in 2022 and 2027 to the same CQM points 
presented on Drawing A-6 (Protective Layer) in Appendix A of Appendix E of the Final 
OSL Closure Report.  If the settlement between the 2022 and 2027 surveying events 
is less than or equal to 0.25 feet (3 inches), then those particular points will no 
longer be surveyed.  Surveying will continue on the remaining points every five years 
until the settlement is less than or equal to 0.25 feet between surveying events.   
 
This information will be contained within a revised O&M Manual.  A revised O&M 
Manual encompassing all CERCLA obligations (not just those associated with the 
OSL) will be provided following approval of the Southwest Sites Closure Report to 
allow for any further modifications.  Attachment B contains a figure identifying the 
locations for future surveying of the OSL. 
 

Comment 06: The last comment of reference 1.b. recommended additional information be provided 
in the OSL final closure report to explain the reason large portions of the barrier layer 
in Fill Areas 1 and 2, located outside the relocation areas shown in Attachment J (of 
reference 1.c.) were not disturbed and were not compacted or tested for density prior 
to placement of the sand drainage layer.  In Response 02, it says “Clearing and 
grubbing of the OSL resulted in vegetation that was approximately two inches high 
and left the barrier clay intact.  Therefore, barrier clay was not tested following 
clearing and grubbing.”  Typically, clearing and grubbing with heavy equipment 
destroys and removes vegetation.  A portion of the soil is frequently removed along 
with the vegetative layer since the roots can extend several inches into the soil 
layer.  As a consequence, the documentation in the OSL final closure report needs to 
explain the reasons these activities would result in vegetation that was 
approximately two (2) inches high and would leave the barrier clay 
intact.  Furthermore, it is recommended that the documentation explain the reason 
the barrier clay would be intact at locations such as at LFR Boring C-28, where the 
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ground surface elevation in the 2003 survey was 627.4 ft. and roughly 2.9 ft. of clay 
was cut and removed in order to reach the record barrier elevation at this location of 
624.52 ft. 
 

Response 06: Clearing and grubbing of the OSL was performed by a skid steer equipped with a 
mowing blade.  Roots were not pulled from the soil, the vegetation was only mowed.  
Therefore, the barrier layer was not damaged.   
 
Since there is lacking data to support the final elevation at LFR Boring C-28, AECOM 
utilized a hand auger to bore a hole at this location on October 24, 2018.  The results 
of the hand auger boring confirmed a minimum of 3 feet of protective clay cover (37 
inches were measured), 1 foot of sand drainage layer (12 inches were measured), 
and 1 foot of barrier clay were present (15 inches were measured).  This information 
will be noted in the OSL Final Closure Report. 
 

 

If you have any questions, please contact me at (312) 861-4030. 
 
Sincerely, 

 
Tim Dull, P.E. 
Senior Project Manager 
timothy.dull@aecom.com 
 
Attachments 
 
Attachment A - Response 04:  OSL LFR Boring and CQM Point Locations 
Attachment B - Response 05:  Five Year Protective Survey Locations 
  
 
cc: Scott Myers, Johns Manville, Scott.Myers@jm.com (electronic copy only) 
 Dave Peterson, DMP, dmpete@dmpete.cnc.net (electronic copy only) 



 

ATTACHMENT A 
 

Responses 04:  OSL LFR Boring and CQM Point Locations 
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