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Appendix E-9 

Construction Acceptance Report, Improvements to Leachate Collection System, 
Zion Site 1, Phase A Landfill, December 2009 
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i.. . INTROJ)UCTION 

1.1 • General 

This . report summarizes·. the Construction Quality Assurance (CQA) documentation 
prepared during install~tion of approximately 500 feet of the extension of leachate 
forcemain ·at Zion Landfill- in Zion, Lake County, Illinois. 

As~built drawings and details are included in the Figures ~ection. Daily summary reports 
documenting th~ construction progress are included as Attachment 1. Attachment 2 
contains construction photographs. 

1.2 Leaci.ate Collection System 

The :lea~hate collection system forcemain routes leachate from Site 1 Phase A to a 
dedicated hazardous waste storage tank. During operation and maintenance activities on 
the closed Site 1 unit, Weave.r Boos discovered leachate flow was re.stricted in the . . . . . 

northern part of the system. the forcemain extension was installed in order to allow 
continue4 flow ·between the northern and southern portions of the system. This ·wm 
alleviat~ strain ori th~ aforementioned portion of the syste~ and allow a more efficient 
collection of leachate. The extension is not believed to increase the amount .of leachate 
being removed from t_he site. 

• 1.3 · • Report Organization 

~ollowing t}_ris summary i's a brief narrative describing each of-the major tasks related to 

the construction activities. Within each section of the-narrative, references are made to 
the supporting documents provided in the Attachments . 

1 
J.'vrsorNJl20 • Allitdl/Jl20-J7 • TJmlllA CQ,4 amlPfl"t do111ro update 08.08\CQ,4 report.dm; 
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2. LEACHATE LINE INSTALLATION AND CQA 

2.1 Forcemain Construction 

·The trenc~ for the. feplacemep.t forcemain was dug begii:ining at extraction well Ew:...2s. 

Trenching continued toward EW-2. The bottom of tbe trench was dug at a depth of 

approximately 3 feet. 
) 

The new leachat~ forcemain was constructed from dual-walled HPl)E 4"/2" SOR 17/11 pipe. 

Pipe and fittings. were butt-fusion welded. in accordance with typical industry standards for 

HPDE pipe construction. Air pressure tests were conducted. on the HOPE 4"/2" SOR 17/11 

piping to verify the integrity of the butt-fusion welds and mechanical connections. ~fter welding_ 

w~s complete, the piping was pressurized to thirty (30) pounds per square inch (psi) with an air 

compressor ~d maintained for a minimum duration of one (1) hour. Weaver Boos CQA 

. p.ersonnel observed the air press~re testing. Completed field forms are provided in Atta~hm.ent 

1. A photographic log·of the work is provided in Attachment 2. 

The completed HOPE 4"/2" SOR "17/11 forcem.ain was placed in the trene:h, Connections were 
. . 

completed· at EW- 2 and EW-28. Additionally th~ forcemain was teed into the system at 

extraction well EW -10. An additional. tee was installed on -the forcemain for futur~ connectio~ to 

EW-13. 

2 
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. . 
· . 3. CQA OFFICER-IN-ABSENTIA DESIGNATION 

Throughout the duration of the proj~ct; there were times when the duties of the CQA Officer . . . 
• required him to be off· site. During the absen~e. of the C.QA Officer, an ind.ivid1,1al was 
designated to ~xercise pi:ofessional judgment .in carrying out the duties of the CQA Offic~r as 
designated CQA Offi.~er-i~-Abs_entia. The CQA Officer· assumes full personal responsibility for 
·aJI insp~tions and· reports pl,"epared by ·the designaiect CQA qtficer-in-_Abs~ntia dl;lring. l}le 
abs~nce of the CQA Officer. At _·various times throughout the construction of the leachate 
system, Greg Stewart was de~ignated ·a~ CQA Officer-in-Absentia . 

3 
l/'W•rNJl20 • AllletlVJl20-J7 • ZJOINA CQA am/pw1 c/o.,rrn, 1,pdat• 0/1.08\CQA rtpan.doc 
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4. ENGINEERING CERTIFICATION STATEMENT 

·This statement is provided iq accordance with 35 IAC § 811.S0S (d); [Subpart E] construction 

quality assurance programs; documentation; ~cceptance reports. These _regulations sp.ecify the 

following -requirements: 

• : .. .1) A certification by the CQA Officer that the construction bas been p:r:ep~ and 

consnvcted in accordance with the engineering design; 

2) As-1>uilt drawings; and 

' • 
3) All daily summary reports. 

The attached certification documentation is intended to fulfill these specifications. 
. . 

• I hereby affirm that all information contained in• this Application is true and accurate to the best 

·of my knowledge and belief. 

Facility:· Zion Site 1 Landfill 

· IEPA Site No. 0978020001 

ILP980700728 

Compo~ent(s) or Phase(s): Forcemain Abandonment and Replacement 

Piping Appurtenances • 

Certified by: 

Weaver Boos Consultants North Central LLC Date 

Steven M. Niehoff 

lliino~s P.E. No. 062-053286 

.Project CQA Officer 
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WEA VER BOOS CONSULTANTS 

2021 Timberbrook·~e. 
Springfield, ll, (>2702 
Phone: (217)781-0290:·Fu: (217)787-0294 

1813 North Mill Street, Suite~ 
. Naperville; IL 60563 • 
Phone:(630)717-4848 Fax:(630)717-4850 

Dally Summary Report 

Cnntrac:tor(s): 
Contraetor Sub(s): 

SUIDIIIBl'J ~I{ ~•atructlon_ Progress ~d lnspeetlou: . . . 

.. .... . . -· - ....... ~ 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Construction Photographs 

WEAVERB<>OSCONSVLTA.NTSNORT~CE~TRAL, LLC 
2021 Timberbrook Lane • Springfield, Illinois 62702 • Phone: (217) 787-0290 • Fax: (217) 787-0294 

www.weaverboos.com 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Construction Photographs 

WEAVERBOOSCONSULT.A.NTSNO~THCENTRAL,LLC 
2021 Timberbrook Lane • Springfield, lllinois 62702 • Phone: (217) 787-0290 • Fax: (217) 787-0294 

www.weaverboos.com 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Construction Photographs 

WEAVER BOOS CONSULT.ANTS NO:RT::..I CENTRAL, LLC 

2021 Timberbrook Lane • Springfield, Illinois 62702 • Phone: (217) 787-0290 • Fax: (217) 787-0294 
www.weaverboos.com 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Construction Photographs 

WEAVER BOOS CONSULTANTS NOJRTEC CENTRAL, LLC:: 

2021 Timberbrook Lane • Springfield, Illinois 62702 • Phone: (217) 787-0290 • Fax: (217) 787-0294 
www.weaverboos.com 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Construction Photographs 

WE:AVE:R. BOOS CONSULT.ANTS NORT:JEK: CENT~, LLC: 

2021 Timberbrook Lane • Springfiel.d, Illinois 62702 • Phone: (217) 787-0290 • Fax: (217) 787-0294 
www.weaverboos.com 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Construction Photographs 

WEAVE::R BOOS CONSULTANTS NORT:.I C::ENT:RAL. LLC: 

2021 Timberbrook Lane • Springfield, lllinois 62702 • Phone: (217) 787-0290 • Fax: (217) 787-0294 
www.weaverboos.com 
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Zion Site 1 Landfill 
Leachate Forcemain Replacement 

Photographs After Cover Replacement (September 20, 2008) 

WEAVER lBO<>S CONSULT.ANTS NORT~ CENTRAL, LLC 

2021 Timberbrook Lane • Springfield, Illinois 62702 • Phone: (2 17) 787-0290 • Fax: (217) 787-0294 
www.weaverboos.com 
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• 
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February xx, 2012 
Project No. 0120-37-01 

CONSTRUCTION ACCEPTANCE REPORT 
Installation of Replacement Leachate Forcemain 

Class 1 Modification 

Zion Site IA Landfill 
Zion, Illinois 

0978020001 - Lake County 
ILD980700728 

Submitted To: 
Solid Waste Branch Manager 

Permit Section, Bureau of Land 
Illinois Environmental Protection Agency 

1021 North Grand Avenue East 
Springfield, Illinois 62794-9276 

Prepared For: 
Mr. Jim Hitzeroth 

BFI Waste Systems of North America, LLC 
26 W 580 Schick Road 

Hanover Park, Illinois 60133 

Prepared By: 
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WEAVER 

BOOS 

CONSULTANTS 

Mr. Steve Nightingale, P.E. 
Division of Land Pollution Control 
Manager of Permit Section 
Illinois Environmental Protection Agency 
1021 North Grand A venue East 
P. 0. Box 19276 
Springfield, Illinois 62794-9276 

Re: Class 1 Modification 
Installation of Replacement Leachate Forcemain 
Zion Site lA Landfill 
0978020001 - Lake County 
RCRA Permit No. B-23R 

Dear Mr. Nightingale: 

February xx, 2012 
Project No. 0120-37-01-03 

On behalf of our client, BF! Waste Systems of North America, LLC. (BFf), and pursuant to 35 

Illinois Administrative Code (IAC) 703.281 , Weaver Boos Consultants (Weaver Boos) submits 

a request for a Class I. modification to replace a portion of the leachate extraction system in the 

Zion Site IA Landfill with functionally equivalent components (e.g., pipes and valves). Zion 

Site 1 A is a hazardous waste unit that is under post-closure care. 

A blockage situation was discovered during routine operation and maintenance activities in 

October 2010 in the leachate forcemain in the southern portion of Site IA. The inability to pump 

leachate from that area of the landfill unit was an emergency situation so efforts were undertaken 

to identify and attempt to address the issue. Attempts to jet the line and remove the blockage 

were unsuccessful. At the time, Terra Engineering & Construction Corp. (Terra), a construction 

contractor experienced in installing landfill leachate management systems was on-site 

completing a project for the Veolia ES Zion Landfill. In order to address the emergency 

situation of the forcemain blockage, BFI contracted Terra to install a replacement forcemain. A 

dual-contained line was installed which would prevent leachate buildup within the system that 

could pose a threat to human health and the environment and a release to the environment. The 

line was installed to replace the line serving extraction wells EW-20 through EW-28 and 

•2021 Timberbrook Lane • Springfield, Illinois 62702 • 

Phone: (217) 787-0290 • Fax: (2 17) 787-0294 
www.weaverboos.com 

• 

• 

• 
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• Mr. Stephen Nightingale, P.E . 
Zion Site IA Landfill 
February xx, 2012 
Page 2 of2 

replaced the existing forcemain that was below the final cover. The existing forcemain was 

disconnected and the lines capped off during installation of the new forcemain. 

The replacement line does not substantially alter permit conditions or reduce the capacity of the 

facility to adequately protect human health and the environment. The repairs have not resulted in 

any additional or different management practices, different design of the leachate collection 

system, or different leachate detection system. It merely allowed the system to continue 

pumping leachate from the south side of the unit while seeking to prevent any future blockage. 

Weaver Boos is following up this response action with a request for a permit modification, along 

with documentation of the construction quality assurance (CQA) oversight provided during the 

repair activities. A CQA report is attached. As-bui lt drawings and details of the replacement 

forcemain are included as Drawing Nos. 1 and 2 in Attachment 6. Also included are permit 

application fonns, daily summary reports, construction photographs, air pressure test reports, and 

geomembrane repair documentation. Notice will also be provided to all persons on the facility 

• mailing list pursuant to 35 IAC 703.281. 

Should you have any questions or need any further information, please do not hesitate to call. 

Sincerely, 
Weaver Boos Consultants, LLC 

Joh~E 
Senior Project Manager 

Attachments: See Table of Contents 

cc: Mr. James Moore, £EPA 
Mr. James Hitzeroth, BFI Waste Systems of North America, LLC 

• WEAVER 

J:lusers\0120 • Allied\0120-037 • Zion\ ! A Forcemain CQA Nov 20 10\nightingale class I. I 202xx.doc BOOS 

CONSULTANTS 
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CONSTRUCTION ACCEPTANCE REPORT 
INSTALLATION OF REPLACEMENT LEACHATE FORCEMAIN 

ZION SITE 1 A LANDFILL 

0978020001 - Lake County 
ILD980700728 

RCRA Permit No. B-23R 

February 2012 
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1.0 INTRODUCTION 

1.1 General 

This report summarizes the Construction Quality Assurance (CQA) documentation prepared 

during installation of approximately 1910 feet of replacement leachate forcemain at Zion Site I A 

Landfill in Zion, Lake County, Illinois. Work was performed in accordance with draft RCRA 

Permit Log No. B-23R issued on May 20, 2011. 

RCRA Permit Application Forms are included as Attachment l. Daily summary reports 

documenting the construction progress are included as Attachment 2. Attachment 3 contains 

construction photographs. Air Pressure Test Results are included as Attachment 4. 

Geomembrane Repair Documentation is included in Attachment 5. As-built details of the new 

forcemain and the connections to extraction wells and tie-in points are shown on Drawings I and 

2 in Attachment 6. 

1.2 Leachate Collection System 

The leachate collection system forcemain routes leachate from Site I A to a dedicated hazardous 

waste storage tank. During operation and maintenance activities on the closed Site I A unit, a 

blockage was discovered in the forcemain, and approximately 2720 feet of the forcemain needed 

to be replaced. The new section of forcemain which is the subject of this report has been 

constructed to replace the clogged line. 

1.3 Report Organization 

Following this summary is a brief narrative describing each of the major tasks related to the 

construction activities. Within each section of the narrative, references are made to the 

supporting documents provided in the Attachments . 

J: t11scrs\(}/10 -Allict/10 /20-037 - lion' IA Forcemai11 CQA Nov 20/0iiepa /202:xx.Jmdocreporl.doc 
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2.0 LEA CHA TE LINE INSTALLATION AND CQA 

2.1 Forcemain Installation 

Replacement forcemain piping was installed to dual-extraction wells EW-20, EW-21 , EW-22, 

EW-23, EW-24, EW-25, EW-26, EW-27, and EW-28. The new forcemain was connected to the 

existing forcemain at EW-21 and at the forcemain cleanout between EW-19 and EW-20. 

The new leachate forcemain was constructed from dual-walled HPDE 4"/2" SOR 17/11 pipe. 

Pipe and fittings were butt-fusion welded in accordance with typical industry standards for 

HPDE pipe construction. Air pressure tests were conducted on the HOPE 4"/2" SDR 17/11 

piping to verify the integrity of the butt-fusion welds and mechanical connections. After welding 

was complete, the piping was pressurized to ten (10) pounds per square inch (psi) with an air 

compressor and maintained for a minimum duration of one (I) hour. CQA personnel observed 

the air pressure testing. Completed field forms are provided in Attachment 3. 

The trench for the forcemain piping was excavated approximately 2 feet deep. The trenches 

were backfilled with the soil excavated from the trenches. Polyurethane sheet insulation was 

placed on both sides of the trench and approximately 6" from the ground surface, and a warning 

ribbon was placed above the insulation. 

Details of the tie-in configurations are shown on Drawing No. 2. Detail 5/2 shows the 

connection of the replacement forcemain to the existing cleanout riser. An existing valve 

adjacent to the cleanout riser was also removed, and the existing forcemain was capped on both 

sides. The pipe designated as "A" in Detail 5/2 is the same line as the pipe designated as "A" in 

Detail 6/2, which indicates that the existing line between the cleanout location and EW-21 was 

abandoned by capping at both ends. The pipe designated as "B" in Detail 6/2 was capped near 

EW-21 at each contributing well EW-22 through EW-28, which indicates that the existing line 

upstream of EW-21 was also properly abandoned. Detail 6/2 also indicates that the discharge 

line from the existing leachate forcemain manhole was connected to the replacement forcemain 

near EW-21. 

2.2 Cap Replacement 

The final cover was repaired around the capped pipes to existing conditions. The material that 

was removed from the compacted soil cover was replaced and recompacted in lifts to restore the 

compacted soil cover to its original grade. 

J: 1,11sers\0J10-Allied'0J20-0J7- Zion IA Forccmain CQA Nov 20/ 0tiepa Jl0lxx.fmdocrepon.doc 2 
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The geomembrane liner was damaged between EW-26 and EW-27. The geomembrane was 

repaired in two locations by placing a patch of 40 mil LLDPE material over the holes and 

extrusion welding it to the existing geomembrane liner, using generally accepted industry 

practices, which include heat-tacking the patch in-place, grinding the surface of the edge of the 

patch and the existing liner (to remove oxidation and roughen the surface), and welding the patch 

to the liner by extruding a bead of molten LLDPE at the edge of the patch. Extrusion welds were 

non-destructively tested using a vacuum box in accordance with generally accepted industry 

practices. In order to expose the liner for repairs, the drainage geocomposite was laid back from 

the repair area. Upon completion of the vacuum box testing, the geocomposite drainage layer 

was replaced over the repaired membranes, and soil was then placed over the geocomposite and 

carefully compacted with the excavator . 

J: luscrs 10 I 20 - A IUed'i0 120.()J 7 - Zionl/A Forc.emain CQA Nov 10 I 01/epa / 101xxJmdocreporuluc 3 
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3.0 CONCLUSION 

Based upon the data presented in this CQA report, as well as the observations of the CQA 

monitoring personnel, installation of the replacement forcemain is complete. The work has been 

constructed as depicted in the Leachate Forcemain Relocation Plan and Details (Drawings 1 and 

2), which are included in this report. 

J:\11sen\0l20 -A/lied\()120-037 - Zion\JA fOrccmain CQA Nov 2010\icpa / 201:u.fmdocreport.doc 4 
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4.0 CQA OFFICER-IN-ABSENTIA DESIGNATION 

Throughout the duration of the project, there were times when the duties of the CQA Officer 

required him to be off site. During the absence of the CQA Officer, an individual was 

designated to exercise professional judgment in carrying out the duties of the CQA Officer as 

designated CQA Officer-in-Absentia. The CQA Officer assumes full personal responsibility for 

the performance of all inspections and reports prepared by the designated CQA Officer-in­

Absentia during the absence of the CQA Officer. At various times throughout the construction 

of the replacement system, Scott Chafer and Frank Remington were designated as CQA Officers­

in-Absentia . 

John Bossert, P.E. 
CQA Officer 

J:u;:;ers\0/20 - Alliec/10120..()37 - Zion\JA Forccma;n CQA Nov 2010\iepa l202xxjmdocrcport doc 
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5.0 CERTIFICATIONS 

The signature of the authorized representative for BFI Waste Systems of North America, LLC 

and the certification of the Registered Professional Engineer from Weaver Boos Consultants are 

provided as follows: 

5.1 Signatory to Construction Quality Assurance Report (35 IAC 702.126) 

Facility Name: BFI Waste Systems of North America, LLC. - Zion Site IA Landfill 

IEPA Site Code: LPC No. 0978020001 

USEPA ID No.: 980700728 

Permit Log No.: B-23R 

Permit Modification: Class 1 Modification - Installation of Replacement Leachate Forcemain 

1 certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluate the information submitted. Based on my inquiry of the person or 

persons that manage the system, or those persons directly responsible for gathering the 

information, the information submitted is, to the best of my knowledge and belief, true, accurate, 

and complete. l am aware that there are significant penalties for submitting false information, 

including the possibility of fine and imprisonment for knowing violations. 

Date: February _ _ _ , 2012 

Signature of Authorized Representative 
for Operator 

Name: Bryan Zimmerman 

Title: ______ _ _ _ ____ _ 

J:l1,scrs10/20 - Allicd\0120-037 - Zion\JA Forcemain CQA Nuv 20/0\iepa l101xx.jmdocrcpon.doc 

Date: February _ __ , 2012 

Signature of Authorized Representative 
for Owner 

Name: James Rooney 

Title: --------- - - ----

6 
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5.2 Registered Professional Engineer Certification (35 IAC 703.182) 

Facility Name: BFJ Waste Systems of North America, LLC. - Zion Site 1A Landfill 

lEPA Site Code: LPC No. 0978020001 

USEPA ID No.: 980700728 

Permit Log No.: B-23R 

Permit Modification: Class I Modification - Installation of Replacement Leachate Forcemain 

This statement is provided in accordance with 35 IAC § 703.182 specifying that certain 

technical data, such as design drawings, and specifications and engineering studies, must be 

certified by a registered professional engineer. 

The attached certification documentation is intended to fulfill these specifications. 

Facility: 

Component(s) or Phase(s): 

Zion Site I A Landfill 

Lnstallation of Replacement Leachate 
Furcemain 

Certified by: ______________ _ February ___ , 2012 
Weaver Boos Consultants 
John Bossert, P .E. 
Illinois P.E. No. 062-050455 
Project CQA Officer 

SEAL 

Expires: 11/30/13 

J: \,,sers'i() I 20 - Allied\0120-03 7 - Zion' J A Forcemain CQA Nt>v 20 /0liepa I 102xxjmdocreport. doc 7 
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Illinois 
Environmental 
Protection Agency 

Bureau of Land 
I 021 North Grand A venue East 
Box 19276 
Springfield, IL 62794-9276 

Certification of Authenticity of Official Forms 

This form must accompany any application submitted to the Illinois EPA Bureau of Land, Division of Land 
Pollution Control, Permit Section on forms other than the official copy printed and provided by the lllinois EPA. 
The only allowed changes to the form are in spacing, fonts, and the addition of the information provided. Any 
additions must be underlined. The forms would not be considered identical if there is any change to, addition or 
deletion of words on the form or to the language of the form. 

The same individuals that sign the application form it accompanies must sign the following certification. 

I hereby certify under penalty of law that I have personally examined, and am familiar with the application form or 
forms and all included supplemental information submitted to the Illinois EPA herewith, and that the official Illinois 
Environmenlal Protection Agency application form or forms used herein is or are identical in all respects to the 
official form or forms provided by the fllinois EPA Bureau of land Permit Section, and has not or have not been 
altered, amended, or otherwise modified in any way. I farther certify under penalty of law that any attached or 
included electronic data version of the application form or forms complies with the qfficial Illinois EPA 's Electronic 
version thereof, and is or are identical in all respects to the official electronically downloadable form or forms 
provided by the Illinois EPA Bureau of Land Permit Section, and has not or have not been altered, amended or 
othen vise modified in any way. 

Owner Signature 

Title 

Operator Signature 

Title 

Engineer Signature 
(if necessary) 

Subscribed and Sworn to Hefore Me, 
a Notary Public in and for the 
above-mentioned County and State. 

Notary Public 

My Commission Expires: _________________ _ 

jab\043432i.doc 

(date) 

(date) 

(date) 

(Notary Seal] 
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Illinois 
Environmental 
Protection Agency 

Bureau of Land 
1021 North Grand Avenue East 
Box 19276 
Springfield, IL 62794-9276 

RCRA Permit Application Form LPC-PA23 

This form must be used for any permit application for a hazardous waste management facil ity regulated in accordance with RCRA, Subtitle 
C, including all requests to modify an existing permit. One original and three (3) copies, of all permit applications must be submitted. Attach 
the original and appropriate number of copies of a cover letter, any necessary plans, specifications, reports, forms, (e.g., corrective action 
certification form), and any other certifications etc. to fully support and describe the activities or modifications being proposed. Attach 
sufficient information to demonstrate compliance with all applicable regulatory requirements. Applications without this form will be deemed 
incomplete. Please refer to the RCRA checklist and decision guide documents for further guidance. For RCRA corrective action, this form 
should only be used if requesting an actual modification to a RCRA permit. A RCRA Corrective Action Certification form should be used in 
all other instances. 

Note: Permit applications which are hand-delivered to the Bureau of Land, Permit Section must be delivered to 1021 North Grand Avenue 
East between the hours of 8:30 a.m. to 5:00 p.m., Monday through Friday (excluding State holidays). 

Please type or print all information legibly. 

I. SITE IDENTIFICATION 

Site# (Illinois EPA): ..:.0..:.9.:....78=-0-=-2=-0.::..:0.::..:0:....;1 __________ _ USEPA 1D Number: _IL_D_9_8_0_7_0_0_7_2_8 ________ _ 

Site Name: Z ion Site IA Landfill 

Physical Site Location (street, road, etc.): ...;7...:0...:l_G.::;_:_rec..e'-'n.;....;;;;B..::a..,_y...:R..:.o;:..;a...:d=-----------------------------­

City, Zip Code: Zion IL 60099 County: ~L~a~k~e=---------------------
Existing RCRA Permit (if applicable): ....:L=-o=...ga,_;_N:...:o.....:B=....:-2=-=3'---'-'M=--.:::2..::.8 _________________ __________ _ 

H. OWNER/OPERATOR IDENTIFICATION 

OWNER 

Name: Veolia ES Zion Landfill 

Address: 701 Green Bay Road 

Zion, IL 60099 

Contact Name: Mr. James Lewis 

Phone #: (847)731-5110 

Ill. PERMIT APPLICATION IDENTIFICATION 

OPERATOR 

BFI Waste Systems of North America, LLC. 

13832 South Kostner Avenue 

Crestwood, IL 60445 

Mr. James Hitzeroth 

(630) 894-5001 

APPLICATION TYPE: APPLICATION TYPE cont.: THIS APPLICATION INVOLVES: 
D New Part B Permit D Remedial Action Plan Permit (RAPP) 
D Part B Permit Renewal □Sig RAPP Modification 
IZJ Class I Modification □Non Sig RAPP Modification 
D Class I* (prior approval required) Modification □Major UIC Modification 
D Class 2 Modification D Minor UIC Modification 
D Class 3 Modification 
D Additional information to supplement 

application Log Number _____ _ 

DESCRIPTION OF THIS PERMJT REQUEST: (Include a brief narrative description here.) 

D Storage 
□Treatment 
121 Disposal 
D Incineration 
D Groundwater 
D Corrective Action 
0 UIC Class I 
□VIC Class V 

Submittal of permit modification and Construction Quality Assurance report for replacement of section of leachate 
forcemain for Site 1A. 

IL 532-2792 
LPC 625 

This Agency is authorized to require this infonnation under Illinois Revised 
Statutes, 1979, Chapter 111 1/2, Section 1039. Disclosure of this infonnation 
is required under that Section. Failure to do so may prevent this fonn from 
being processed and could result in your appl ieation being denied. This fonn 
has been approved by the Forms Management Center. 

• 

• 

• 
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IV. SIGNATURES Ori~inal signatures required. Signature stamps or applications transmitted electronically or by facsimi le are not 
acceptable. All applications shall be signed by the person in accordance with 35 !AC 702. J 26(a) . 

• Please check the box of the appropriate certification. 

OWNER 

[Z] 1 certify under penalty of law that this document and al l attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified personnel properly gather and evaluate the information 
submitted. Based on my inquiry of the person or persons that manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and belief, true accurate, and 
complete. lam aware that there are significant penalties for submitting false information, including the possibility of fine 
and imprisonment for knowing violations. 

Alternative owner certification. For remedial action plans (RAPs) permit under Subpart H of 35 lAC 703, the owner may choose to 
make the fo llowing certification instead of the certification above. 

D Based on my knowledge of the conditions of the property described in the RAP and my inquiry of the person or persons 
that manage the system referenced in the operator's certification, or those persons directly responsible for gathering the 
information, the information submitted is, upon information and belief, 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 
v iolations. 

Owner Name (Printed or Typed): ---------- -------------------------­
Owner Signature: Title: ____________ _ Date: ______ _ 

OPERATOR 
I certify under penalty of law that this document and all attachment were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons that manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information . 

• 

Operator Name (Printed or Typed): 
Operator Signature: _______________ _ Title: ___________ _ Date: _______ _ 

• 

NOT ARY: (Required for both owner and operator signatures) 
Subscribe and sworn before me this ___ day of _____ ~ __ _ 
Notary Signature: _____ ___________ Notary Seal: 
My commission expires on: ____________ _ 

ENGINEER 
I certify under penalty of law that this document and all attachment were prepared under my direction or supervision in accordance 
with a system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons that manage the system, or those persons directly responsible for gathering the information, the 
information submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant 
penalties for submitting false information. 

Engineer Name (Printed or Typed): ..:.J..:.o.:.ch:..:.n-=B:....:o=-=s-=-se:..:r..:ct,'--'P--'.-=E"--. ___________________________ _ 
Engineer Signature: _______________ _ lllinois License No.: _0_6_2-_0_5_0_4_5_5 ____________ _ 
Expiration Date of License: _l_l /_3_0_/ _13 ________ _ 
Engineer Address: Weaver Boos Consultants Engineer Seal: 

2021 Timberbrook Lane 
Springfield, Illinois 62702 

Engineer Phone No. _2_1~7--7~8~7_-~02_9~0~---------

All information submitted as part of the Application is available to the public except when specifically designated by the Applicant to 
be treated confidentially as a trade secret or secret process in accordance with Section 7(a) of the Environmental Protection Act, 
applicable Rules and Regulations of the Illinois Pollution Control Board and applicable lllinois EPA rules and guidelines . 
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ATTACHMENT 2 

Daily Summary Reports 

• 

• 

• 
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.C/;fM,.INC. 
! ..... ,. • ' 

-26?9 ·C-Jli'tiriental ·Drive 

·., Green Bay, WI 54311-6627 
-• ' 'i..'\' /.~ 

(920) 465-3911 

Fax: (920) 465-3913 
' •• I } 

Weather Conditions 

Field Book No.: 1/ot..­

Contractor(s) on Site: 

~KA -

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: s,,,,-z;- c"' HA Fei: 
Contractor's Rep: ---=:c.,;._;_· c..' -=;:C;==·-~-~~-----­

Signed: -~-~c,o<C-CL,._~'"""'"""~-½c-,---

RESIDENT INSPECTION REPORT 

Page #s: 

Date: /L/z.~ L> 

Day: "7"P6:sbAY 
Page: __J_ of 

Report No.: 

Pro·ect Site Conditions 
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Report of Observation of Work and Comments: 
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CQM,IJYC. 
• 'j. - -. 

... .,i.·,. .,_-

2~?9 ~<!~W1~ntal 1?~~~~ 
Green Bay,"WI 54311-6627 

(920) 465.~3~1 l 
Fax: (920) 465:3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: .,,$",::o zr= t'!IIAl"a 

Contractor's Rep: __.L."'"--"._T:....._. ________ _ 

RESIDENT INSPECTION REPORT 

Date: u,/z.µa 
. Day: 

Page: __L 
Report No.: 

Report of Obsenration of Work and Comments: Number of Men: 

I . • 

. . ' 

• ' 

Foreman / 

Operators / 

Laborers J 

Equipment: 
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CQM,INC. 
' 2679 Ci;mtinental Drive 

Green Bay; w:i ~4311-6627 
(920) 465-3911 

Fax: (920) 46.5-3913 

Weather Conditions 

Field Book No.: V()t.. - I 

Contractor(s) on Site: 

- - /£MA . • .. , 

Client: _:.:R::::e.tepu,,_,b::..:.li""c_- -=Z::::io::.:.n.:...:L:::a::..:.n'--"=d~filc:...I ____ _ 

Project: _:::L:._FG=/L::::e::::ac::.:.h.:.::a:.::te::....::::.SY;,_:.S::..:.te::.:.m.:.:....:...cR::::e,:.:pa::.:.i'--"=rs'--_ 

Engineer's Rep: ~·..;;S::a..ML!..lc1.C...__ ________ _ 

Contractor's Rep: ___!L-=..:'..,;I~- -~~-----­

Signed: -~~..nz~__._ac:::""'~e,;~-::...,,~---

RESIDENT INSPECTION REPORT 

T Sk Rain Snow 

Page #s: 

Report of Observation of Work and Comments: 

Date: lfj'fVO 

Day: -r~<M/" 
Page: __L_ of _I __ 

Report No.: _ c2..=-=---

Pro·ect Site Conditions 

I ,_ _. 
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CQM,INC. 
2p7~-C~n!~~ptal _ofive 

Green Efiiy, wt 54 311-6627 

(920) 46~-391_1 
Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: _....s:,"""-"-,,.~~-,:;_ ________ _ 

Contractor's Rep: ___.,,,{..=_,_z==L--------- -

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman / 

Operators / 

Laborers ) 

Equipment: 
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CQM,:1Nf:. 
2679 Continental D rive ., . . '~. 

Gre.en Bay, wi 5431 1-6627 
• • ' ~ " _;1. 

(9f 0t465-391 l ·' 
Fax;.(920) 465-3913 

Weather Conditions 

Field Book No.: V<U-- I 

Contractor(s) on Site: 

---z;illA 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ---"""-'-" -'.:r=----- - ------

Contracto~:g:::: ::~ 

RESIDENT INSPECTION REPORT 

Page #s: 

Report of Observation of Work and Comments: 

~4: £X'CdvA n:v-\ PR<',.., Pr'#- 9 

Z--HFC 

Sketch: 
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Page: _L_ of I 
Report No.: 3 

Pro·ect Site Conditions 
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CQlyl,IJV½• 
__ ;•~ ~ - -l.--;. 

2679. Continental Drive . ~ ;-_ . ,., .. --: \ • •. 

Green.Bay, '_VI 543,p -6627 

,,: (920) 465-39 ! ' . . 

Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ____________ _ 

Contractor':- Rep: ____ ________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

Operators 

Laborers 

Equipment: 

of 
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2679 CoritµiC;?ntal Drive 

Green B~y, wi 54311-6627 

(92.0) 465-:fo I I 

Fax: (920) 465-3913 

Weather Conditions 

Field Book No.: 

Contractor(s) on Site: 
';F_j!.,Q.p. 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ~?v~ff<.~-----------­
Contractor's Rep: 

Signed: 1~j2k )... 
RESIDENT INSPECTION REPORT 

Tern Sk Rain Snow 
Low 

-e-

Page #s: 

Report of Observation of Work and Comments: 

77'...uvu-1 'TD 7?J .+ £<. ·n,v ,:_ 
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Page: __ / _ of ( __ _ 

Report No.: ¢:f: 

Pro·ect Site Conditions 
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Sketch: 

a500 E• 

eeoo E• 

8700 E• 

eeoo E• 

llflClO E• 

ll000 E • 

9100 E• 

ll200 E • 

9300 E• 

9400 E• 

CISOO £• 

9900 E • 

11700 E• 

.z z z z z z z z z z z z z z z z z z z z z z z 

• - tie 



R 002132

CQM,:IJYC. 
' ' • 

2679 Continental Drive 

Green)3~y, WJ 543lr!'J627 
(920) 4~5-3911 

Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ____________ _ 

Contractor's Rep: ____________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

Operators 

Laborers 

Equipment: 

of 
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CQM,INC. 
2679 Continental Drive 

Gre~ri B~y, WI 5431 1-6627 
• (92~) 465-i 91 ,·, 

Fax: (920) 465-3913 

Weather Conditions 

Field Book No.: 

Contractor(s) on Site: 

72:..<ot~A-

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: --'l'-"vf,t,..L..:....,,__ ___________ _ 

Contractor's Rep: -----~---=---------
Signed: ?42%{1?( ) 

RESIDENT INSPECTION REPORT 

Sk Rain Snow 

Page #s: 

Report of Observation of Work and Comments: 

Date: /f - 9 - , o 
Day: Tv,;Sl)7; 

Page: __ <_ of 

Report No.: _ _ o_'S __ _ 

Pro·ect Site Conditions 
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CQM,INC. .. . •. 

2679 C~ntinental Drive 
, - , • - ~ 

• Green Bay, WI 54311-6627 
• ~ .. (920) 465-391 j , 
Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ________ _ _ _ _ _ 

Contractor's Rep: ________ ____ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

Operators 

Laborers 

Equipment: 

of 
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CQM, ,~NC. Client: _:_R..:.:e=<p:..:u:.::b:.::li..:::c_-...:Z=i:.::o.:.:n-=L=a::_n:.::d'.:.'..fi"-11 ____ _ Date: ti-if>- 10 
• I • 

2679 G:ontinental Drive 
' ... ~ -~ ./ ~- • , ~ 

G.r~en Bay,WI 54311-6627 
Project: -=L::_F_,G:::/=L=-e::::.ac::::h:.::a::..:t=e-=S::...Yc::S'.!:te::::m.:..:...:.R..:.:e=<p=-=a::..:ir..:::s __ _ 

Engineer's Rep: -'w~_,_y(t. ____________ _ 

Day: wt;.,:,:; _ 

Page: _ l __ of 

,' (97,())'465-3911 Contractor's Rep: -!~=ysr-=v'-"'-'""-'-'-!(c-~-~"'-,-"-"'--------­

Signed: "'0!!,·!111~-==-- ..1.~:..;·-jL.C"'-",:...._------

Report No.: Ob 
Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Tern Sk Rain Snow Pro·ect Site Conditions 
Weather Conditions Low 
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CQM, -INC. · 
2679 Continental Drive 

G,reen Ba/.\v{ 54311~6627 

,· (920) 465-391. 1,, . 
Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ____________ _ 

Contractor's Rep: ____________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

DD- \:Z. '2.- - 7..-- Operators 

Laborers 

Equipment: 

3 l,/ 

ii 

of 
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CQM,INC. 
2·679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Weather Conditions 

Field Book No.: 

Contractor(s) on Site: 
-,~.e..A 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: frlt>,.,,,c... IG--fl>•~c. ,~.v 

Contractor's Rep: ~ 

Signed: -<iz?"-"''-'=:::::__--'-~~---------

RESIDENT INSPECTION REPORT 
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CQM,INC. 
.. ' . . . .. _, ~ 

2679 Continental Drive 

Green ~ay, WI 543fl-6627 
, , (~20) 465~3911 

Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ____________ _ 

Contractor's Rep: ____________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

Operators 

Laborers 

Equipment: 

of 
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CQM,INC. 
2679 Continental Drive 

Green Bay, WI 5431 r-6627 

(920) 465-3911 
Fax: (920) 465-3913 

Weather Conditions 

Field Book No.: 

Contractor(s) on Site: 
TE:a.-2.A. 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ~1.;=u~A'Z. ____________ _ 

Contractor's Rep: -~-~--+------------­

Signed: ~ tJ1;, 

RESIDENT INSPECTION REPORT 

Tern Sk Rain Snow 
Low 

Page #s: 

Report of Observation of Work and Comments: 

0,v -> (f'E e "-0C..,,c,Q P.S -i''Y'? 1e.{l.:t. ,q -r...:>~p,v Ciz....; , 

{., €..D 70 m,r.z; 

" 

Sketch: 
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CQM,INC. . ,'·, 

26i9 Continental g'rive . 
Green Bay, WI 5431,1-6627 

(920).465-3911' '-, . . ~_ .. 
Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ___ _________ _ 

Contractor's Rep: ____________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

Operators 

Laborers 

Equipment: 

of 
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- -2679 Continental Drive--­

Green-Bay, WI 543iI-6627 

(920) 465-391 L 

Fax: (920) 465-3913 

Weather Conditions 

Field Book No.: 

Contractor(s) on Site: 

rrice.,. 

Client: Repub_l~c - Zion Lar:i_dfill 

___ ~ ro~~~t: • LFG/Leachate System Repairs 

Engineer's Rep: 

Contractor's Rep: 

Signed: 

RESIDENT INSPECTION REPORT 

Tern Sk Rain Snow 

Low 

Page #s: 

Report of Observation of Work and Comments: 

Sketch: 
..... .. ...... ... . . ... 
~-:~-: .(, ~-r .. :~.-~~-~~~ :-:--~-~~ -~~};:4~~: ---:~:--~:: 
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Date: 

Day:_ 

Page: __ 1_ 

Report No.: 

Pro eel Site Conditions 

<!!!J)I Muddy 
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CQM,INCo Client: Re12ublic - Zion Landfill Date: 

• - 2o79 Contmental lJnve ... Project: [FG7[eacfiafe Sysfem Re12a1rs Day: 
. . 

- 01:eeii"Bay,-wr 54311-6627 • 
·• - . 

Engineer's Rep: Page: of --
(920) 465-391 l Contract.or's Rep: Report No.: 

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Report of Obseivation of Work and Comments: Number of Men: 

Foreman 

O1'.!erators 

Laborers 

Eguil'.!ment: 

- - · . - . . + - •--M•-- - ------- -·· ·---· --- • ···---· ·-

···- .. -
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CQM,INC. Client: Republic - Zion Landfill Date: 

Day: 2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 • 

Project: LFG/Leachate System Repairs 

Engineer's Rep: --=.,,_,'-~-'=------------ Page: __ 1 _ of 

Contracto~~g::~; &$${!; ~ Report No.: ~0---1'1~---

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Tern Sk Rain Snow 
Weather Conditions Low 

c) 

Field Book No.: Page#s: 

Contractor(s) on Site: 

IU4iA 

Report of Observation of Work and Comments: 

,V,.A Cam D ,J -~, e . -=1<:,v, iu<I~- ''°'r-c,,u ,-. 

S,,:e C ->...Q ~o...) -

Sketch: 
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CQJY,INC. 
2679 Contin~ntal Drive 

Green Bay, WI 54311-6627 
(920) 465-3911 

Fax: (920) 465-3913 
'·. 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: ____________ _ 

Contractor's Rep: ____________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 

Report No.: 

Report of Observation of Work and Comments: Number of Men: 

Foreman 

Operators 

Laborers 

Equipment: 

of 
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CQM,JNC. 
2679 Continental Drive . 

· Green Bay, WI 54311-6627 
• {920) 465-3911 

Fax: {920) 465-3913 

Client: --'-R.:.:eccp--=uc::b.:.:.lic.::_..---=Z::cioc:.cnc:__::L..::.:a:.:.nd.=cfi::.:11'-I _ _ __ _ 

Project: ---=L"-F-'G:.c/.:c;Lc:.ecccac:.ch:.:.ac:ctc.=e_S.c..yLs:..:t.::ce.:..:m.:_:_R:.:;e.JCpccca.:.:.irc:.s __ _ 

Engineer's Rep: --'~"-'-'c.=------------­

Contractor's Rep: __ ---.,_1 .::&.!c::~e.::l'{.;;;:!l>::.-_,,C.~c.-'-?8=-'-1'-+-o ·- -----­

Signed: "'4.,,,it=2;--==--=·-_,,_5S-=.. -~-Y~;:-_:.-_-_ -_ -_ -_ -_ -_ -_:::-

RESIDENT INSPECTION REPORT 

Date: I/ / <-'-" I w 
Day: w.€.,p s 
Page: 1 of 

Report No.: _5 ___ _ 

Sk Rain Snow Pro·ect Site Conditions 
Weather Conditions Low 

Field Book No.: Page #s: 

Contractor(s) on Site: 
J/Ul.(.,A. 

Report of Observation of Work and Comments: 

4 

c.J. g_, .:;. b,e.S 

~o D<2,.l L l...: t,..,,,i L. 0, . -.J :tl±, ~ lvCM, :Too~ M 

7 ' j 

El,V - Z,b, C'l ., 7 · 
Sketch: £i 

• • • • • • • • • • • • .. • • • • 1tti001<i' 

·;:-, ~-;~-,~·:_''.~,~'> : --~ -·-:~-;~-~i~}?·~~~ -: .. -:~~-~:: : 
, , , ,,, , , • , , r • 1'Zl00 11 

.. . ,,,· . • .. · · 
-• ~. ,-·:, . -~ ;. 
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CQM,INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: SMC 

Contractor's Rep: 

Signed: 

Luke lver~on 

RESIDENT INSPECTION REPORT 

Weather Conditions 

Field Book No.: Vol. 1 Page#s: 

Contractor(s} on Site: 

Terra 

Report of Observation of Work and Comments: 
5,..,, .. 

-~ R <;}(CAj ;,tt JEj) Tc, ., )/f\ L.QG;" 

Sketch: 
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Day: 

Page: 1 
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CQM, INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Weather Conditions 

Field Book No.: Vol. 1 

Contractor(s) on Site: 

Terra 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: SMC 

Contractor's Rep: Luke Iverson 

Signed: 
/ 

RESIDENT INSPECTION REPORT 

Sk Rain 

P-cloud N/A 

Page#s: 

Snow 

N/A 

Date: .:r/4 /n 
Day: ·-z2i0?S::dfl t: 
Page: 1 of _ 1 __ 

Report No.: / & 

Pro·ect Site Conditions 

Dry 

Report of Observation of Work and Comments: 

7HF l•-iaoK v?s Tc, 

~f ~tlE:~ -------, .... -~1i~·:tz-<--~ - - .,,;.:,'__ezt_.i)_,,.,,_ _ ____ _________ _______ _ ______________ _ __ _ 
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• 

ATTACHMENT 3 • Construction Photographs 

• 
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By: 

• Date: 

• 

• 

Scott Chafer 

Frank Remington 

See below 

Subject: BFI Zion 

------------------

J: ust:r!l'0 /20 - Allied 0/10-37 - Zion IA Fort:emai11 CQA Nov 10/0 Phulos.doc 

Sheet 

No: 

Job No: 

1 of3 

0120-37-01 

Photograph # l 

Excavation trench for 

replacement forcemain . 

Photograph # 2 

Placing insulation and 

backfilling trench . 
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By: 

Date: 

Scott Chafer 

Frank Remington 

See below 

Subject: BFI Zion 

J · 11scr!t OJ)O -Allied OJ20-J7 - Zum IA Forccmam CQA Nm· 10/0 Photos.doc 

2 of3 Sheet 

No: 

Job No: ---• 0120-37-01 

Photograph # 3 

Installing forcemain 

cleanout. 

Photograph # 4 

Pressure testing 

forcemain pipe . 

• 

• 
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By: 

• Date: 

• 

• 

Scott Chafer 

Frank Remington 

See below 

Subject: BFI Zion 

-----------------

J · userl· 0110-A/l,ed 0110-037 - Zum IA Purc:ema,11 CQA No" 1010 Phmos.cloc 

Sheet 

No: 

Job No: 

3 of3 

0120-37-01 

Photograph #5 

Forcemain tie-in to north 

forcemain cleanout. 

Photograph #6 

Typical connection to 

new forcemain . 
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• 

ATTACHMENT 4 • Air Pressure Testing Results 

• 
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• 

Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: _ _,W'-'-.._F__...K_._-___ _ 

Contractor's Rep: i-ce:.Rf\. / Luke, 
I 

PIPELINE TEST FORM 

Location: (Bldg. to Bldg., Struct. to Struct., M.H. to M.H., Sta. to Sta., etc.) 

Date: fl --12.-1 o 

Day: _fu-~4~~­
Page: __J eff 2,... 

Job No.: -------

tfc.,·n l,~19 (otoo - 1$t5y; To EW-23 (~-\-()() -Ji-44) j 
~ e.w -2.s; (o too- 2.+n) 

Description: (Material and Line Usage, Example: PVC-Sanitary, Di-Water, etc.) 

2. ,, t:~rt..e11,,1.a,.,·.,, P.p'e. 

Type of Test: (Air, Hydrostatic, Infiltration, Exfiltration, Other) 

A,;.. 

Test Pressure Per Spec. ...,_}...;;;.D-,f:...oS...,i _____ (PSI, Gal/Day, etc.) 

Test Results: (Fill in Applicable Section) 

AIR 

Start Pressure: 

End Pressure: 

Time: 

'"·> f5; 
Jo .S ts\ 

l)~(l - t><Jlf 

Comments: (§'Fail (Circle One) 

I '10"C 

Hydrostatic 

GAL/DAY 

ContractorRep: W t L+ ~zJ//t-

Engineer/Owner Rep: J:i:t ~ ~-t ~/ -of rt... 

Signatures: 

GAL/HR. ___ _ 

• b==== D=a=t=e=Tes= t =P=erf:=o=rm=e=d=:.;;;;;;;;;;;;;;;;;;;;~1/:;;;-;;;;;;;;;;;/;;Z.;;;;;-;;;;;;;;;;/;;;;e;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;.=================" 

1/27/2005 KML F-114.xls 
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Client: Republic - Zion Landfill 

Project: LFG/Leachate System Repairs 

Engineer's Rep: wF i=:. __ ...;,_.=._:_.;;._ ____ _ 

Contractor's Rep: Te:-!?~~/ Luke.. 
f'J 

PIPELINE TEST FORM 

Date: _..:..l .:..l-__.11...:~=---~I/D=---­

Day: __.F.....,_t-.... i ;:o,cl,;:,.o.=-,,y11---­

Page: _2..='--o.::;;....&..f_l-=z_ •=---
Job No.: ______ _ 

Location: (Bldg. to Bldg., Struct. to Struct., M.H. to M.H., Sta. to Sta., etc.) 

M4'.'11 Lw, t. ( Q:t:o&> -1;;; tt;,3) j T;. f.W- Z3 ( o:toc - J t '1-'Y j 

Description: (Material and Line Usage, Example: PVC-Sanitary, Di-Water, etc.) 

1 " C-.s,·o 1 r,pe. 

Type of Test: (Air, Hydrostatic, Infiltration, Exfiltration, Other) 

A;.,. 

Test Pressure Per Spec. _ _,JL..0.::......J\lf=$......_\ ___ (PSI, Gal/Day, etc.) 

Test Results: (Fill in Applicable Section) 

AIR Hydrostatic 

Start Pressure: ' <!!) .s rs.~..__ __ 
End Pressure: 

Time: 

lc!>.S" fS\ _ _ _ _ 

1015- 1115" ----

Comments: @/Fail (Circle One) 

l H•vt 

GAUDAY -----

Contractor Rep: _'µ-.+=-...1_,~7,__,h::::a:.-~-±EI.--.---Jt./ 2.z/ 12.. 

Engineer/Owner Rep: m 2 :u::::!:f 2. / 21 I /2.. 

Signatures: 

GAUHR. 

• 

• 

IL===~D:.,;a~te:,.T~e:s;;,,;t P~e~li;,:.or~m,;,:e;:,d:~~/J~-~/;:;Z~-~/;;;;O;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;==============J • 

1/27/2005 KML F-114.xls 
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• 

• ATTACHMENT 5 

Geomembrane Repair Documentation 

• 
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Date 
Sampled 

11/24/10 

Average: 

SUMMARY OF FIELD TEST RESULTS FOR 
GEOMEMBRANE TRIAL WELD SAMPLES 

VEOLIA ES ZION LANDFILL 
LEACHATE FORCEMAIN RELOCATION 

JANUARY 2011 

SINGLE EXTRUSION WELD 

Machine 
Preweld Machine Welder Temp 

Ambient 
Temp. 

Number Number ID (°F) Time (°F) 

SW-1 6098 OS 520 8:30 AM 38 

Pro·ect Re uirements: 

*Values are the average of 3 peel and 3 shear samples tested on the field tensiometer. 

Page 1 

Average Tension 
(ppi)* 

Peel Shear 

93 

93 
>44 

112 

112 
>60 

• 

• 

• 
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• 

Repair Date Time Seam/Panel 

Number Repaired Repaired Number 

R1 11/24/10 8:45AM 40-mil Cover 
R2 11/24/10 8:50 AM 40-mil Cover 

• 
SUMMARY OF GEOMEMBRANE 

REPAIRS FOLLOWING INSTALLATION 

VEOLIA ES ZION LANDFILL 
LEACHATE FORCEMAIN RELOCATION 

Machine Welder Coordinates Description 

Number ID North East of Damage 

6098 OS 10675 9308 Repair 
6098 OS 10669 9308 Repair 

Page 1 

• 

Vacuum 
Type of Tested Checked 
Repair Y/N By: 

1' x 2' Patch Yes WFR 
1' x 1' Patch Yes WFR 
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ATTACHMENT 6 

As-Built Drawings 

• 

• 

• 
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Weaver 
Consultants 
Group 

February 2, 2016 

Illinois Environmental Protection Agency 
Bureau of Land #33 
1021 N. Grand Ave. East 
PO Box 19276 
Springfield, IL 62794-9276 
Attn: Mr. Kevin Lesko 

Re: Construction Acceptance Report 
Leachate Forcemain Replacement 
Zion Site 1 Landfill 
0978020001- Lake County 
ILD 980700728 
Project No. : 0120-037-01 

Dear Mr. Lesko: 

On behalf of operator, BFI Waste Systems of North America, LLC (BFI), Weaver Consultants 

Group North Central, LLC (WCG) is herein submitting the attached Construction Acceptance 

Report for the above referenced facility. This report is being submitted pursuant to our October 

30, 2015 letter providing notification that the leachate forcemain was going to be replaced. 

We trust that the enclosed information is sufficient for your current needs. If you should have 

any questions, please feel free to contact me or Mr. Jim Hitzeroth of BFI at (630) 894-5001. 

Sincerely, 

Weaver Consultants Group North Central, LLC 

Michael B. Maxwell, LPG 
EPG Chicago Operations Manager 

Enclosure: Construction Certification Report 

Cc: Mr. Jim Hitzeroth, BFI (w/ encl.) 

35 E. Wacker Drive • Suite 1250 • Chicago, Illinois 60601 • 312.922.1030 • wcgrp.com • Offices Nationwide 
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January 29, 2016 

Project No.: 0120-037-10-15 

CONSTRUCTION 
ACCEPTANCE REPORT 

ZION SITE 1, PHASE A LANDFILL 

ZION, ILLINOIS 

Zion, Illinois 

LPC# NO. 0978020001 

ILD 980700728 

PREPARED BY 

Weaver 
Consultants 
Group 
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1 INTRODUCTION 

1.1 General 

The following report summarizes the Construction Quality Assurance (CQA) documentation 

prepared during installation of approximately 625 feet of leachate forcemain at the Zion 

Landfill, Site lA in Zion, Lake County, Illinois. The Zion Site lA Landfill is a closed RCRA Subtitle 

C Landfill. The facility is regulated under Hazardous Waste Management RCRA Post-Closure 

Permit ILD 980700728, Log No. B-23R-M-5, issued September 30, 2011. 

1.2 Leachate Collection System 

The existing leachate collection system forcemain routes landfill leachate from Site 1 Phase A of 

the Zion Landfill to a dedicated hazardous waste storage tank located near the southwest 

corner of the facility. A facility diagram showing the Leachate and Gas Collection System is 

presented in the Figures Section as Figure A-1. During the course of routine operation and 

maintenance activities, restricted leachate flow was recently discovered within a section of 

east-west trending piping between Site 1B Cell No. 1 and Site 1B Cell No. 2. After repeated 

attempts at clearing the blockage(s) via jetting, it was eventually decided that this section of 

forcemain would be abandoned and replaced. 

Notification of the impending construction work was provided to Illinois EPA in letters from 

Weaver Consultants Group on behalf of the permittee, dated October 30 and November 3, 

2015. Copies of these correspondences are provided in Appendix A. 

1.3 Report Organization 

Following this summary is a brief narrative describing each of the major tasks related to the 

construction activities. Within each section of narrative, references are made to attached 

supporting documents. An as-built drawing is included in the Figures Section of the following 

report. Daily Summary Reports documenting the progress of construction and supporting 

survey data are included in Appendix B. Appendix C contains photographs illustrating the 

progress of construction. 

• 

• 

Weaver Consultants Group North Central, LLC • 
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2 LEACHATE LINE INSTALLATION AND CQA 

2.1 Forcemain Construction 

Prior to mobilization of the construction crew, the location of the existing leachate forcemain 

was surveyed and staked in the field. This stake out survey occurred on October 29, 2015. 

The forcemain that was replaced was vacuumed out at the beginning of the field activities on 

November 3, 2015. The trench for the replacement forcemain was dug beginning at the east 

clean out riser shown on the attached Figure 1 and extending to the west tie in shown on 

Figure 1. The bottom of the trench was dug at a depth approximately 3 feet below ground 

surface. The old forcemain was capped at both the east and west ends and decommissioned in 

place. Photographs illustrating the construction process are presented in Appendix C. 

The new leachate forcemain was constructed from 3" x 6" dual contained HDPE pipe. The pipe 

and fittings were butt-fusion welded in accordance with typical industry standards for HDPE 

pipe construction. Air pressure tests were performed on both the 3" and 6" welded pipe to 

verify the integrity of the butt-fusion welds and mechanical connections. After the welding was 

complete, the each pipe was pressurized to fifty (SO) pounds per square inch (psi) with an air 

compressor and maintained for a minimum duration of one (1) hour. The results of the air 

pressure testing are documented on the Pipeline Test Forms presented in Appendix 8. After 

the pressure tests were completed, the portions of the pipe that were penetrated for the 

testing apparatus were cut off and discarded. 

The completed 3" / 6" dual contained pipe was subsequently placed in the trench. The east 

end of the new leachate forcemain was connected at the east clean out riser (labeled leachate 

forcemain tie-in on Sheet 1 included with the WCG November 3, 2015 letter included in 

Appendix A). The western end of the new forcemain was connected to the existing force main 

east of the western clean out risers (labeled 4" witness pipe on Figure 1) on the east side of 

road. The field documentation indicates that a total of 624 feet of forcemain were replaced. 

The top of the pipe was surveyed in the trench (see survey results in Figures). The trench was 

backfilled with excavated soils and compacted, as needed. Lastly, the backfilled trench was 

seeded and covered with straw to minimize potential future erosion issues. Again, photographs 

illustrating the construction process are presented in Appendix C. 

Weaver Consultants Group North Central, LLC 

J;\ PROJECTS\0100-0199\0120\37\01\DEC 2015 CQA RPnCQA RPT • NOV 2015 FM REPLACE REV.DOCX 
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3 ENGINEERING CERTIFICATION STATEMENT 

The following statement is provided pursuant to 35 IAC 811.S0S(d); [Subpart E] construction 

quality assurance programs; documentation; acceptance reports. These regulations specify the 

following requirements: 

1. A certification by the CQA Officer that the construction has been prepared and 

constructed in accordance with the engineering design; 

2. As built drawings; and 

3. All daily summary reports. 

The attached certification documentation is intended to fulfill these specifications. 

I hereby affirm that all information contained in this Application is true and accurate to the best 

of my knowledge and belief. 

Facility: Zion Site lA Landfill 

IEPA Site No. 0978020001 

ILD 980700728 

Component(s) or Phase(s): Forcemain Abandonment and Replacement 

Certified by: 
,' 1 f "S l' 062-05045;·\ :,..\ \ 

Weaver c t151tanfs Rro~ERED \ ~ 
j i PROFESSIONAL J j 

John Bossert,,.~ \ ENGINE~~-/ * t 
\ ~ \~\~/nl 

Illinois P.E. No. ~;l'fO~ .... \ <?, '/ 
,,,,,,," l. I N O ~••• 

111
""'"" mn'""'\\1 

Date 

• 

• 

Weaver Consultants Group North Central, LLC • 
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Weaver 
Consultants 
Group 

October 30, 2015 

Illinois Environmental Protection Agency 
Bureau of Land #33 
1021 N. Grand Ave. East 
Springfield, IL 62794-9276 
Attn : Mr. Kevin Lesko 

Re: Notification of Post-Closure Maintenance 
Leachate Forcemain Replacement 
Zion Site 1 Landfill 
ILD 980700728 
Project No.: 0120-037-01 

Dear Mr. Lesko: 

On behalf of operator, BFI Waste Systems of North America, LLC, (BFI) Weaver Consultants 

Group North Central, LLC (WCG) is herein providing notice concerning pending post-closure 

maintenance activities planned for the leachate collection system at the above referenced 

facility. 

The operator has previously identified blockage(s) within a portion of the leachate collection 

forcemain pipe located between Site 1B Cell No. 1 and Cell No. 2. These blockages have 

inhibited the ability of the leachate collection system to efficiently collect and transmit leachate 

from the closed landfill. In response, the operator had the forcemain pipe jetted multiple times 

in an attempt to remove the blockage(s). The specific number and location of the blockage(s) 

was unknown. While the jetting successfully removed the blockages, the increased leachate 

flow within this section of forcemain was only temporary, as additional blockage(s) were 

identified that again inhibited the efficiency of the leachate collection system. 

Rather than continue to utilize jetting as a temporary means of keeping the leachate forcemain 

pipe open, the operator would like to replace the piping that is believed to be the source of the 

prior blockages. In summary, the following scope of work is expected: 

• Excavate at east clean out riser to identify existing buried pipe; 

35 E. Wacker Drive • Suite 1250 • Chicago, Illinois 60601 • 312.922.1030 • wcgrp.com • Offices Nationwide 
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Illinois Environmental Protection Agency October 30, 2015 

• Find dual contained 3"x 6" leachate forcemain pipe going west and cut and cap the old 

forcemain to decommission existing pipe in place; 

• The new tie in will be connected to the east clean out riser; 

• Approximately 700 feet of new 3"x 6" dual contained forcemain pipe will be installed 

moving west; 

• East of the western clean out risers, the existing forcemain will be cut and capped to 

decommission existing pipe in place; and 

• The new forcemain pipe will be tied in to the west clean out riser. 

Section l-2a of the approved "Post-Closure Permit Application, Zion Landfill Site 1, Phase A" 

dated December 2009 presents three different categories of modifications to the leachate/gas 

collection system intended to allow for implementation of certain enhancements, replacements 

or repairs without the need for prior formal Illinois EPA review and approval through the 

standard permit modification process. The above categories are as follows: 

1. Category 1 -Automatic Implementation With Subsequent Notice to Illinois EPA; 

2. Category 2 - Automatic Implementation After Providing Notice to Illinois EPA; and 

3. Category 3 - Illinois EPA Approval Needed Through Standard Permit Modification Before 

Proceeding 

The proposed maintenance activity described above is believed to fit into Category 2: 

"Automatic Implementation After Providing Notice to Illinois EPA". This category includes 

activities intended to maintain or enhance the leachate and/or gas piping to increase removal 

efficiency. The language in the approved permit application specifically includes the installation 

of new forcemain or other piping. Insta llation of this new forcemain is believed to be necessary 

to comply with various permit conditions requiring the operator to actively removal leachate 

from the closed landfill. 

While a 7 day notice to Illinois EPA before proceeding with the work is specified in the approved 

permit application, the operator would prefer to proceed with the above described 

maintenance activities as early as November 3, 2015. This schedule is warranted because the 

existing blockages are impacting the efficiency of the leachate extraction and removal system, 

which if left unaddressed, will begin to impact the efficiency of the gas extraction system 

because leachate has the potential to backup within the landfill footprint. For these reasons, 

the operator intends to proceed with these repairs as early as November 3, 2015. A 

2 Weaver Consultants Group 
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Illinois Environmental Protection Agency October 30, 2015 

construction quality assurance (CQA) Report will be prepared and provided to Illinois EPA within 

90 days after completion of the construction in the field. 

We trust that the enclosed information is sufficient for your current needs. If you should have 

any questions, please feel free to contact me or Mr. Jim Hitzeroth of BFI at (630) 894-5001. 

Sincerely, 

Weaver Consultants Group North Central, LLC 

Michael B. Maxwell, LPG 
Senior Project Manager 

Cc: Mr. Jim Hitzeroth, BFI 

3 Weaver Consultants Group 
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Weaver 
Consultants 
Group 

November 3, 2015 

Illinois Environmental Protection Agency 
Bureau of Land #33 
1021 N. Grand Ave. East 
PO Box 19276 
Springfield, IL 62794-9276 
Attn: Ms. Kelly Huser 

Re: Notification of Post-Closure Maintenance 
Leachate Forcemain Replacement 
Zion Site 1 Landfill 
0978020001- Lake County 
ILD 980700728 
Project No.: 0120-037-01 

Dear Ms. Huser: 

On behalf of operator, BFI Waste Systems of North America, LLC, (BFI) Weaver Consultants 

Group North Central, LLC (WCG) is herein providing follow up information pertaining to our 

October 30, 2015 letter regarding the above referenced facility. 

Three facility figures are attached to support our prior request to proceed with replacement of a 

leachate forcemain. As mentioned in the October 30, 2015 letter, the forcemain transmits 

leachate from Site lA to the leachate storage tank located in the southwest portion of the 

facility. The specific stretch of piping is shown on the enclosed figures and runs south of Site 1, 

Phase B, Cell 1 and north of Site 1, Phase B Cell 2. 

This stretch of piping is particularly important to the overall leachate extraction system because 

it transmits leachate from the majority of the Site lA footprint to the storage tank. Therefore, a 

blockage has the potential to have a significant impact on leachate levels throughout the facility . 

35 E. Wacker Drive • Suite 1250 • Chicago, Illinois 60601 • 312.922.1030 • wcgrp.com • Offices Nationwide 
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Illinois Environmental Protection Agency November 3, 2015 

We trust that the enclosed information is sufficient for your current needs. If you should have 

any questions, please feel free to contact me or Mr. Jim Hitzeroth of BFI at (630) 894-5001. 

Sincerely, 

Weaver Consultants Group North Central, LLC 

Michael 8. Maxwell, LPG 
Senior Project Manager 

Enclosures: Figure A-1: Site 1 Phase A Leachate and Gas Collection System 
Sheet 1: Emergency Forcemain Site lA As-Built Drawings 
Close Up View of Leachate Forcemain Line 

Cc: Mr. Jim Hitzeroth, BFI (w/ encl.) 

2 Weaver Consultants Group 
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CQM, INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: i-e.e I,,.,!? Ii c-/'2- I ' ,, 

Project: Fo,.u,,...M I\ '2--e,p lf.l t.h"u.-4 
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Page: 
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CQM, INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Client: ~t-Q\f\-~\~..., /-Z ''"' 
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J '' "'o.--c-~~- ... CZ.a.pl~~-'- ,..fii r Si..u. I A 
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A-{...- -.~ + • 
Test Pressure Per Spec. 

,.-
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February 21 , 2018 

Mr. Kevin Lesko 
Ill inois Environmental Protection Agency 
Bureau of Land #33 
1021 North Grand A venue East 
Springfield, Illinois 62794-9276 

Re: Construction Acceptance Report 
Zion Site 1 Landfill 
IEPA Site No. 0978020001 - Lake County 
ID 980700728 
CEC Project 170-256 

Dear Mr. Lesko: 

On behalf of BFI Waste Systems of North America, LLC, Civil & Environmental Consultants, 
lnc. respectfully submits the enclosed Construction Acceptance Report for the leachate extraction 
system at Zion Site 1 Landfill located in Zion, Illinois. Attached is the following information: 

• Illinois Environmental Protection Agency (IEPA) form LPC-PA23 
• Construction Acceptance Report 

An original and three copies are enclosed for your review. lf you have questions regarding this 
submittal, please contact us at (630) 963-6026. 

Sincerely, 

CIVIL & ENVIRONMENTAL CONSULTANTS, INC. 

CL#t?~ 
Chastity Montalvo, E.I.T. 
Project Manager 

Enclosures: Attachment 1 - IEPA Form 

r(~f- . l{~ 
Kenneth Kruszynski, P.E. 
Principal 

Attachment 2 - Construction Acceptance Report 

cc: Jim Hitzeroth, BFI Waste Systems of North America, LLC - Zion Site I Landfill 

555 Butterfield Road. Suite 300 I Lombard. IL 60148 I p: 630-963-6026 f: 630-963 - 6027 I www.cecinc.com 
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Illinois Environmental Protection Agency 
Bureau of Land • 1021 North Grand Avenue East • P.O. Box 19276 • Springfield • Illinois • 62794-9276 

RCRA Permit Application Form LPC-PA23 

This form must be used for any permit application for a hazardous waste management facility regulated in 
accordance with RCRA, Subtitle C, including all requests to modify an existing permit. One original and three (3) 
copies, of all permit applications must be submitted. Attach the original and appropriate number of copies of a 
cover letter, any necessary plans, specifications, reports, forms, (e.g., corrective action certification form), and 
any other certifications etc. to fully support and describe the activities or modifications being proposed. Attach 
sufficient information to demonstrate compliance with all applicable regulatory requirements. Applications without 
this form will be deemed incomplete. Please refer to the RCRA checklist and decision guide documents for 
further guidance. For RCRA corrective action, this form should only be used if requesting an actual modification 
to a RCRA permit. A RCRA Corrective Action Certification form should be used in all other instances. 

Note: Permit applications which are hand-delivered to the Bureau of Land, Permit Section must be delivered to 
1021 North Grand Avenue East between the hours of 8:30 a.m. to 5:00 p.m., Monday through Friday 
(excluding State holidays). 

Please type or print all information legibly. 

I. Site Identification 

Site# (Illinois EPA) : 0978020001 USEPA ID Number: ILD980700728 
-------------- -----------

Site Name: Zion Site 1 Landfill 

Physical Site Location (street, road, etc.): 701 Green Bay Road -----~--------- -----------
City: Zion Zip Code: _6_0_09_9 _______ _ County: _L_a_ke _______ _ 

Existing RCRA Permit (if applicable): _1_9_7_6_-5_3_-_O_P _ _ _ ______ ______________ _ 

II. Owner/Operator Identification 

Owner Information 

Name: Advanced Disposal Services 

Mailing Address: 
701 Green Bay Road 

Z ion Illinois 60099 

Contact Name: James Lewis --- ----------
Phone#: 847-599-591 O 

Ill. Permit Application Identification 

Application Type 

D New Part B Permit 0 Class 1 Modification 

Operator Information 

Name: BFI Waste Systems of North America, LLC 

Mailing Address: 
26 W. 580 Schick Road 

Hanover Park Illinois 60103 

Contact Name: James Hitzeroth 

Phone#: 630-894-5001 

□ 

□ 

□ 

Part B Permit Renewal □ 
□ 

Class 1 * (prior approval required) Modification 

Class 2 Modification Class 3 Modification 

Additional information to supplement UIC Class I application Log Number 

IL 532-2792 
LPC 625 
Rev. 7/12 

This Agency is authorized to require this information under Illinois Revised Statutes, 1979, Chapter 111 1/2, 
Section 1039. Disclosure of this information is required under that Section. Failure to do so may prevent this 
form from being processed and could result in your application being denied. This form has been approved by 
the Forms Management Center. 

Page 1 of 4 
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D Remedial Action Pl;rn Permit (RAPP) 

D Non Sig nAPP Modification 

D Minor UIC Modification 

This Application Involves 

0 Sig RAPP Modification 

D Major UIC Modification 

D Storage D Treatment 0 Disposal D Incineration 

D Groundwater D Corrective Action D UIC Class I D UIC Class V 

Description of This Permit Request: (Include a brief narrative description here.) 

Emergency leachate coueclioo system repairs construction documentation and report 

IV. SIGNATURES Original signatures required. Signature stamps or applications transmitted electronically or by 
facsimile are not acceptable. All applications shall be signed by the person in accordance with 35 IAC 702. 
126(a). 

Please check the box of the appropriate certification. 

Owner 

L 
I certify under penalty of law that this document and all attachments were prepared under my direction 
or supervision in accordance with a system designed to assure that qualified personnel properly gather 
and evaluate the information submitted. Based on my inquiry of the person or persons that manage the 
system, or those persons directly responsible for gathering the information, the information submitted is, 
to the best of my knowledge and belief, 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. 

Alternative owner certification. For remedial action plans (RAPs) permit under Subpart H of 35 IAC 703, the 
owner may choose to make the following certification instead of the certification above. 

(3' Based on my knowledge of the conditions of the property described in the RAP and my inquiry of the 
person or persons that manage the system referenced in the operator's certification, or those persons 
directly responsible for gathering the information, the information submitted is, upon information and 
belief, 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. 

Owner Name (Printf.\J ~r T~ ed)) ----1--C;!,i})=~ ""'--d..,c._ .. J .J..--~~AAAt>~-~----

Owner Signature: fl\.t1 VJ\,~ J: Date: ~1/'-"z'°"'~~-~~...._ ___ _ 

Title: jSt;b!t>\) °\}m']~-d\l'I" 

Operator 

I certify under penalty of law that this document and all attachment were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons that manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting 
false information. 

Operate, Name (P,;nte;J/J:): Iii': B,eme, 
Operator Signature: l,&i ~ 
Title: Area President 

Date: .. , 

Page 2 of 4 
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NOTARY: (Required for both owner and operator signatures) 

Subscribe and sworn befon,: me this j {p day of ~ 
Notacy s;g,atu,e, ~ ~ Notacy Seal 

My commission expiron:(l,.p:J .17 2.0;;t \ 
I 

Engineer 

I certify under penalty of law that this document and all attachment were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person or persons that manage the system, or 
those persons directly responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting 
false information. 

Engineer Name (Printed or Typed): K@IJSTH R. KRL.CSZ)'1,,1SK. I 

Engineer Signature: ~I( ~ If 
Illinois License No. : Ob 2 - 0 4 log. S b 
Expiration Date of License: \ \ - ~D - 2 0 I Cf 
Engineer Phone No. (1a:;o) 9 h ?,- b OZ'=:> 
Engineer Address: 

Engineer Seal: 

l\\/\L 4a ~\..l\J\RQ"-lMl?ITTAL Co~IAL.--rA\...tr'S, l;..tC 

SS"'.5 f,\.l::c:n::-gF1 E\..D eoAD1 5U\T~ ~oo 

All information submitted as part of the Application is available to the public except when specifically designated 
by the Applicant to be treated confidentially as a trade secret or secret process in accordance with Section 7(a) 
of the Environmental Protection Act, applicable Rules and Regulations of the Illinois Pollution Control Board and 
applicable Illinois EPA rules and guidelines. 

Any person who knowingly makes a false, fictitious, or fraudulent material statement, orally or in writing, to the 
Illinois EPA commits a Class 4 felony. A second or subsequent offense after conviction is a Class 3 felony. (415 
ILCS S/44(h}} 

Page 3 of 4 



R 002201

Instructions for 
RCRA Permit Application Form LPC-PA23 

The following instructions are designed to aid in the completion of the RCRA Permit Application Form LPCPA23. 
If you have additional questions regarding the form, or the informational requirements, please contact the 
Illinois EPA Bureau of Land (BOL) Permit Section at 217-524-3300. 

This form must be used for any permit application for a hazardous waste management facility regulated in 
accordance with RCRA, Subtitle C, including all requests to modify an existing permit. If an application has 
already been submitted to the Agency, a completed RCRA Permit Application Form must accompany all 
additional information that is submitted to the agency for that application. An example of "additional 
information" would be a response to verbal or written comments from the Agency. For RCRA corrective action, 
this form should only be used if requesting an actual modification to a RCRA permit. A RCRA Corrective Action 
Certification form should be used in all other instances. 

I. Site Identification 

Enter all of the required information in the space provided. If you do not have an Illinois or USE PA 
identification number, call the Illinois EPA BOL Waste Reduction and Compliance Section at 217/785-8604 to 
obtain these numbers prior to completing the form. 

II. Owner/Operator Identification 

The terms "owner" and "operator" are defined at 35 IAC 720.11 O and 702.110. If the facility has the same 
owner and operator, you may type in "same" under operator information. Also, if the contact person for an 
application is different from the owner or operator (i.e. the consultant), please indicate this in the cover letter for 
the application. 

Ill. Permit Application Identification 

Indicate both the type of application and the kind of waste management involved. For instance, if the 
application involves more than one type of waste management, check all applicable options. 

IV. Signatures 

The signatory requirements for permit applicants are identified at 35 IAC 702.126 and 702.151 . If the facility has 
the same owner and operator, you may type in "same" under operator information. 

Nota Public: A notary public's signature and stamp are required for both the owner and operator signatures 
on the form. 

Engineer Certification: A professional engineer that is licensed in the State of Illinois must certify all technical 
information provided in a permit application. 35 IAC 703.182 describes the types of information that must be 
certified by a professional engineer. 

Page 4 of 4 
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CONSTRUCTION ACCEPTANCE REPORT 

2017 LANDFILL LEACHATE COLLECTION SYSTEM CONSTRUCTION 

Prepared for: 

BFI WASTE SYSTEMS OF NORTH AMERICA, LLC. 
ZION SITE 1 PHASE A LANDFILL 

LPC NO. 0978020001 
ILD 980700728 

Prepared by: 

CIVIL & ENVIRONMENTAL CONSULT ANTS, INC. 
LOMBARD, ILLINOIS 

CEC PROJECT 170-256 

FEBRUARY 2018 

• 

• 

/L7fLi 
Civil & Environmental Consultants, Inc. • 

Chicago SSS Butterfield Road, Suite 300 I Lombard, IL 60148 I p: 630-963-6026 f: 630- 963 -6027 I www.ceconc.com 
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1.0 INTRODUCTION 

1.1 PROJECT SUMMARY 

This Construction Acceptance Report presents construction documentation of the emergency 

repairs to the landfill leachate collection system in 2017 at the Zion Site 1 Phase A Landfill (Site). 
The landfill is located in Zion, Illinois and is owned by Advanced Disposal Services, Inc., but 

operated by BFI Waste Services of North America, LLC. The Site experienced low leachate 

volumes and attributed the decrease to a blockage in the leachate force main. Leachate generated 

from the Site could not be removed until the force main blockage was repaired and the system 

returned to full operation. The following report summarizes the installation of leachate 

components constructed and repaired at the Site. 

Installation of the leachate forecemain was performed by Tri-County Trenching and Civil & 
Environmental Consultants, Inc. (CEC). Construction activities took place between May 19, 2017 

and July 28, 2017. Construction monitoring oversight was performed by CQM, Inc. (CQM). 

Construction involved installation of new force main piping, the abandonment of the old force 

main piping, and repairs to a leachate force main junction. Construction documentation of the 

installed components is provided in the attached figures and appendices. 

Civil & Environmental Consultants. Inc. - 1- Construction Acceptance Report 
CEC Project 170-256 

February 2018 
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2.0 LEACHATE COLLECTION SYSTEM CONSTRUCTION 

2.1 SUMMARY 

The installed components of the 2017 leachate collection system construction consisted of 2-inch 

by 4-inch and 3-inch by 6-inch dual-contained leachate force mains and the abandonment of the 

old leachate force main. The individual components of construction are detailed in the following 
sections. 

2.2 CONSTRUCTION PROCEDURES 

2.2. l Leachate Force Main 

Reduced leachate collection volumes from the Site prompted an investigation of the leachate force 
main located along the west side. On May 9, 2017 CEC, CQM, and Tri-County Trenching arrived 

to the Site to begin an emergency repair on the leachate force main. Construction consisted of 

replacing a portion of the leachate force main thought to be the location causing the leachate 
blockage. A horizontal trench was constructed along the south perimeter of the Site. The trench 

began near Well EW-21 and extended toward the manhole (9th Street Manhole) located near the 

southwest comer of the Site. A dual-contained force main consisting of approximately 300 feet of 
2-inch high-density polyethylene (HDPE) SOR 11 and 4-inch HPDE SDR 17 was installed in the 

trench. The pipe was fused to the existing line near the 9th Street Manhole. In addition, CEC 

installed a 45 degree wye to the 2-inch by 4-inch dual contained pipe to create a cleanout riser near 

Well EW-21, pipe detail available in Figure 2. A bentonite seal and leak seal was placed around 
the inlet to the 9th Street Manhole to seal the force main tie-in. The trench was then backfilled to 

the surface with soil. The old force main was capped at both ends with a dual containment end 
cap. 

The force main was pressure tested by CEC and observed by CQM. Copies of the pipe pressure 
test reports by CQM are included in Appendix A. Daily resident inspection reports are provided 

in Appendix B with relevant leachate collection system construction notes highlighted in yellow. 

The location of the installed force main pipeline is illustrated in Figure 1. 

On May 16, 2017, CEC returned to the site to replace another portion of the failed dual-contained 

force main located at the 9th Street Manhole inlet. CEC replaced approximately 20 feet of existing 

force main beginning from the 9th Street Manhole inlet up to the dual-contained pipe installed on 

May 9 through 10, 2017. Once the system was determined to be performing properly, the trench 
was backfilled and leachate system turned on. 

• -------------
Civil & Environmental Consulcants. Inc. -2- Construction Acceptance Report 

CEC Project 170-256 
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2.2.2 Leachate Force Main Repair 

The Site continued to experience reduced leachate volumes and prompted another leachate force 

main investigation along the west side. On July 25, 2017, CEC, CQM, and Tri-County Trenching 

arrived to the Site to investigate potential blockage near a leachate force main junction. The force 

main junction is located northwest of well EW-20 and consisted of a leachate clean-out line, valve 
stem, and leachate force main T-junction. A pinched 2-inch leachate line under final cover was 

discovered at the force main junction and prompted an emergency repair. The pinched line was 
removed and the leachate collection line was reconfigured. Two clean-out lines were removed 

and the damaged 2-inch line was cut, capped, and abandoned. A new 2-inch to 3-inch reducer 

with end-seal was installed to the 2-inch force main from the north. A new 3-inch by 6-inch dual 

contained line with 45 degree bend was installed and fused to the existing horizontal 3-inch by 6-
inch dual contained line that tied the valve riser, and leachate force mains to the west (feeds Site l 

Phase A leachate storage tanks) and south. To the south, a new 3-inch by 6-inch to 2-inch by 4-

inch reducer was installed to tie into the existing 2-inch by 4-inch dual contained leachate force 

main. Pipe detail for the reconfigured T-junction is available in Figure 2. 

• 

Once the repair was complete, 1-inch washed stone was placed 1 foot around and under the force 

main line. Excavated soil refuse was used to backfill the trench up to the bottom of final cover. 

Clay was then placed and compacted in four 6-inch lifts, followed by a geocomposite layer. CQM 

observed the clay installation and performed density test for each lift. Density test results are • 

located in the July 28, 2017 resident inspection report provided by CQM. The airlines and control 

valves were reconnected and the leachate collection system started. The exposed force main lines 
located above the final cover were embedded 6 inches all around with 1 -inch washed stone. 

Insulation was placed above the 2-inch by 6-inch dual contained line and backfilled with soil. 

CQM observed the leachate force main repair and abandonment of the old 2-inch line and related 

clean-out risers. Copies of the resident inspection reports provided by CQM are included in 

Appendix B with relevant leachate collection system construction notes highlighted in yellow. 

The location of the repaired leachate forecemain is illustrated in Figure I. 

Civil & Environmental Consultants. Inc. -3- Construction Acceptance Report 
CEC Project 170-256 
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3.0 SUMMARY AND CONCLUSIONS 

CEC has completed the documentation of the 2017 leachate collection system construction for 

Zion Site 1 Phase A Landfill. CQM observed and documented all contractor and construction 
activities. Copies of the resident inspection reports provided by CQM are included in Appendix 

B. This Construction Acceptance Report provides documentation describing the extent and details 

of the leachate collection system construction. 

The system components observed were found to be installed in general accordance with the current 

permit. Record drawing of the layout are included in Figures ] and 2 and Appendix C . 

-------------------------------------------
Civtl & Environmental Consultants. Inc. -4- Construction Acceptance Report 

CEC Project 170-256 
February 201 8 
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4.0 ENGINEERING CERTIFICATION STATEMENT 

In accordance with 35 Illinois Administrative Code Part 811.505(d), CEC has prepared this 

construction completion report to document the leachate system repairs at Zion Site 1 Phase A 
Landfill. The repo1t includes construction record drawings, daily summary reports and 

photographs, and certification by the CQA officer. The construction quality assurance for thi s 
work was conducted under the supervision of a registered professional engineer knowledgeable in 
solid waste facility design, construction, and operations. 

·'I hereby affi rm that all information contained in thi s application is true and accurate to the best 

of my knowledge and be! ief. " 

Engineer Name 
PE Registration Number 

PE License Expiration 
State of Registration 
Date of Report Certification 

Engineer Signature ~ 

Engineer's Seal: 

Civil & Env ir onme ntal Con sul t an t s . Inc . 

-

Kenneth Kruszynski, P.E. 

oro1- 04-bSSCo 
I l-~0-2019 

Ill inois 
OZ-2.0-•0I e, 

Date 

-5- Construction Acceptance Report 
CEC Project 170-256 

February 20 18 

• 

• 

• 
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LEACHATE COLLECTION SYSTEM 
CONSTRUCTION RECORD AND DETAILS 
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APPENDIX A 

PRESSURE TEST REPORTS 

• 

• 
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p~~::::: <;;i~lo?~~ 
Engineer's Rep: ·::t'~v L-ko, 5 

Contractor's Rep: .........,(2_~'-4-h.....,,..1:i--------

PIPELINE TEST FORM 

Location: (Bldg. to Bldg., Struct. to Struct., M.H. to M.H., Sta. to Sta., etc.) 

Description: (Material and Line Usage, Example: PVC-Sanitary, Di-Water, etc.) 

Type of Test· (Air, Hydrostatic, Infiltration, Exfiltration, Other) 

ir 

Jest Pressure Per Spec. (PSI, Gal/Day, etc.) 

Test Results· (Fill in Applicable Section) 

AlB 

Start Pressure: 

End Pressure: 

Time: 

Comments: e/Fail (Circle One) 

Signatures: 

Hydrostatic 

GAUDAY 

Engineer/Owner Rep: __,,e:r-.,..,___,__,.,__ _______ _ 

Date Test Performed: S- 'i- I J - 5- I O -\' 

Date: S: -Cf - / 7 

Day: :r l.l\.,W' e,(_c,.1 

Page: ______ _ 

Job No.: _ _._ ____ _ 

GAUHR. ----
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Client: f. ~~ I ~j, i \ !. ?, .•, ·:::. 

Project: S'i :f: e. l 1-l· 
Engineer's Rep: -r~U!.c. f.+oc:.S 

Contractor's Rep: 

PIPELINE TEST FORM 

Location: (Bldg. to Bldg., Struct. to Struct., M.H. to M.H., Sta. to Sta. , etc.) 

Description: (Material and Line Usage, Example: PVC-Sanitary, Di-Water, etc.) 

Type of Test: (Air, Hydrostatic, Infiltration, Exfiltration, Other) 

;CJ; 

Test Pressure Per Spec. 

Test Results: (Fill in Applicable Section) 

Al.B 

Start Pressure: fbpJ { 

(PSI, Gal/Day, etc.) 

Hydrostatic 

GAUDAY 

Date: 

Day: 

Page: 

Job No.: 

- ----
End Pressure: 

Time: 

~/Fail (Circle One) 

Signatures: 

Date Test Performed: 

_C- 10 - 17 • t.,,v t.-~ b. i... r~,fo t 
dl 

GAUHR. ----

• 
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APPENDIXB 

RESIDENT INSPECTION REPORTS 

• 

• 
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CQM,INC. 
2679 Continentiµ Drive 

Green Bay, WI 54311,6627 

(920) 465-3911 

Fax: (920) 465-3913 

Field Book No.: 

Client: REPUBLIC ZION . 

Project: £SW 11 EW Hi! nrnaia Si.lr-L I A­
Engineer's Rep: ~ \&c \.-+<oop.S 

Contractor'~ Rep: dC.r~ 
Signed: ~ 

RESIDENT INSPECTION REPORT 

Date: S - 9 - 1, 

Day: '\v...-e.so<ec..y 
Page: 1 of 

Report No.: 

Weather Conditions: 

Page #s: Temperature Sky 

Low High 
Clo..,,_d f '-f (o Y-1 

2 

Contractor(s) on Site: 

c.- Rain Snow Site Conditions 

Report of Observation of Work and Comments: 

x;::0°41\A. - C.0~'-A ~ C P:C- QV\ 

J i~ b 

r,,, o , SJ c.d-i.o I".'.\, .r t6u-, 

~ . {\A. _ 

g 
~s:::.P....c,,( 

b 
+11 C Cd l'\A.t'k f\ 

~, 
11:--:Jo-4:~ - F 1'V\1'>L-....::< e< fo< c e,yc,kz"".9 kH-o• 

Sketch: 

(f;l)Muddy 

hK,iC.t', 1 <' 12-d-l 
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CQM, INC. 
Client: ~-l?~u=--u~ b~' ~t'_<--__ ;?t_ .:;i_"\.~--- Date: 5'-9- I r 

2679 Continental Drive 

Gr~en Bay, WI 54311:9627 
(920) 465-3911 

Project: _____ _ ______ _ Day: 7].,,.-L-S'Cf c.. y 
Engineer's Rep: -½~1--I-R._r~-~Y~o~o+f~f ____ _ 

Contractor's Rep : ~G_-:;-z~r..~-:-e ..... f----------

Page: 2 of 2 

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Report of Obse1vation of Work and Comments: 

f,Q:?o /9/\..., - ·--pr-: C,,ov--r-../ 'i 
jn, 

l/ 
f,, 

(,o ,,._,_, O,J I µ__ . 

.;;;:'J o £fl,-,. - F,'A; [ I ,cd ½,. J ik'hJ 3v Go•"':f<l5 i°f:'-

~-f: N~r--+:h '"' 9ro,y,c,). Vo-tA.1±. 

I t7 C.-CL. :b 12 ,c, [ -f-o CL t½. o v,f' 

\Loj,/L,.,-( l V\./ /, ( ( {fih-f(,,-, kl ..L, Q'CI 5"-/o • t 7. 

'-i :· &- o I fl,-. - T,r, L. d v< A .../- '# o-f'[:" 5, '-f-e 
5: ·Jvf'fl,-,. - C,Ec... b,t_ga.n (2A-tST <1\./' t. -I-<.. J -h ~ 

~orCA.,A,,...c..,1·"- . (/-/ I.ti k..-f -l ov~ 

lo-'oo Prv-- C.Ot\..A ~ C..,SC- 6£r s /.µ 

Report No.: 

Number of Men: '3 
Foreman ( 

Operators ( 

Laborers ( 

Equipment: /'---, ,,_ : €-Kcc'-JvPv/-,,.,.. 

36J_c;, E- s /C-,ol J'J..,...,e,r 
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_. / (1, INC. 
,--~~;./ 9 Continental Drive 

en Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: ---"e~41~w:..Cb:..J./,,_; -=-l-·_ Gl_ • ...::.O..L/\_..___ __ _ 

Project: ___________ _ 

Engineer's Rep: -=tj-'--1,...S:IM:"'-L.~lliw•.'....,.·=o+r.:...S:L__ ___ _ 

Contractor's Rep: -!¥---"-=£~0~ .... '4'-"'----------

Signed: _,,(Jal..S¥-.Jq, . ..;.J"""_J ________ _ 

Date: 5 -10-:- / 7 
Day: (;vu;/ VI e,Sct.°4 

Page: 1 of 2 

Report No.: _2, .... • _ __ _ 

/ 'l~===========:!!===== = ========================ll 

RESIDENT INSPECTION REPORT 

Weather Conditions: 

Field Book No.: Page #s: Temperature Sky 

Contractor(s) on Site: 

Low High 
C{ o~'/ '-/7 &,L/ 

C-E.C ~ Rain Snow Site Conditions 

Report of Observation of Work and Comments: 
@ t Muddy 

7:00.A--t'--, C...£(. s;. Co,,r--- on. Sr../-<..., C..Q1v-. t,~,..:::.{_v-{ 

oo~ vuLl-\: u r.vl \r.iS . 

Sketch: 
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CQM,INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: -¼-=1r-v--=------i.bL-l.:..:..i'_.:... __ "2:-._-._""' _ __ _ 

Project: __________ _ _ 

Engineer's Rep: _'\""i:-----'~::+\--=..Q...r=•"---'-~"""""°"=+-f .=c..:> ___ _ 

Contractor's Rep: _C:::--=-:tc........LC--=~c.+------ - ---

RESIDENT INSPECTION REPORT 

Date: '5/io/17 
Day: '-"->.(..e,<.,.. c.sdo..1 
Page: 2 of 2 

Report No.: - ~-- -

Report of Observation of Work and Comments: Number of Men: '-:p 
ll ~ l 5 Af\r- - Op..e.retA-o"' p\CLC....u:t , /\ 'JrO\J..,IJ\oJ.. Foreman ( 

Operators ( 

Laborers '({ 

Equipment: 8/A:f\,,,._,f; 

, .2 : 5 5 P tv,. - c...s c b½ ~" w ,,.+ t:i " 9 bi t +r 
bl/\, ua.,\ \ 1q_f i ~ tbL Nor#-. S [c;;;U 

h, • 
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CQM, INC. Client: ~{al,L- -=l->o,, Date: S/t l /1, 
2679 Continental Drive Project: Day: 1b½£ro{C\._1 

Green Bay, WI 54311-6627 Engineer's Rep: Page: 1 of 2 -r ';1 I tr J..l-oo a 
(920) 465-3911 Contractor's Rep: ~~~ Report No.: :3 

Fax: (920) 465-3913 Signed: U(l,1 

RESIDENT INSPECTION REPORT 

Field Book No.: Page #s: 

Contractor(s) on Site: 
(2.,1;;" L 

Report of Observation of Work and Comments: 

1 .'ooA-~ - L{;:c ~ Cad\----- 0•'-

_-,_• • ....c.")_0_4=-"-~"'---=-----'C-.Q-'i\-A~ -~'?.,,.e--;fjp<·,a,..t:).,,___.....,,,s ~ l/ C-'1 ; 0.9 

fuv\A 5/10/ 1) 

Weather Conditions: 

Temperature 

Low High 

~ , ~ 

Rain Snow 

Sky 

p.c. 
Site Conditions 

Dry / ~ 

w -f-'r-u,. ck, 

ill/: £ C3Y:: ( ~---- 1".Y'-N"'- G\La.~ 0 \;..-I-

9 '. oo4b - C csc..., £:ih ·, cb.MI i t'.'-£ ±c..,i L ; ,.....9 b e.u ~vc.,t_"'-.o-. ; "'-
1 

O..l:::>\'.i.-...c,::,U.,,>,i--<-0'1 

old ~r-~:~ ½St ll'- "i :2x '-I , 
C Cc.C- p I C..LJ ti l,g j--b .. ; .µ. Ob ( o l g__ ,f io4=1' 

+ Nr ~ 

Sketch: 
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CQM,INC. Client: e._:'lp v,,,/a I,-, 6 ,.,., "' Date: 

2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Project: _ _______ _ __ _ Day: 

Page: Engineer's Rep: Ti ( ,t; +-l--v a v r 
Contractor's Rep: _ ....:(,_72,.,_. -'-c-""e...::+-9 _ _____ _ _ Report No.: 

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Report of Observation of Work and Comments: 

/l .' ,;lQA-JlA - C,,£C Cc&t ( i//V,,,v­
\.Jc..v,{ ±1 

/ ', '-i5 Pt'.Y) - { ,,p;C 6<-9& c fl..,1_,++(,,,<J b (A,J. 

Va, 111.e...-.\' h o..bo.,,_a,,."' -t,a.e,Li, f'i'c;:,1" 

l..f'. oo r> /\.A - CEL b,e 9atl\ -h a.boholL'"' e...cc.-h, 

( ;y--L \..,<..$1 ...... , f' , /Q.. c.J:raC,,.1 t,. G'Ou.p l~rs ~ co....pJ' 
C...EC 

Number of Men: Y 
Foreman I 
Operators ( 

Laborers ,,Z 

Equipment: 

Q/4flA£ 

3 



R 002223

CQM, INC. Client: te.W vV6 l, c -~o ~ Date: 57/c2/17 
2679 Continental Drive Project: S',+f , 1~/S-1-k, ~ Day: P-t:i'd ~ 

Green Bay, WI 54311-6627 Engineer's Rep: T~ Lt...- -U.00 '1£ Page: 1 of 2 

(920) 465-3911 Contractor's Rep: 

~i 

Report No.: 
...., 

Fax: (920) 465-3913 Signed: 

RESIDENT INSPECTION REPORT 

Weather Conditions: 

Field Book No.: Page its: 

Contractor(s) on Site: 
CC2:.C 

Temperature Sky 

Low High 

5r (oc_ p L . 
Rain Snow Site Conditions 

Dry / Muddy 

Report of Observation of Work and Comments: 

7 : c::> o - c.Q M <;, C ~C- v"'- s;· ,· ·k-

VO..vv/-!-

Io: f o -

j(VO -
Sketch: 
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CQM,INC. 
Client: "2-.Q.pL,\..b 1,'c £r .. A 

Project: s~ .l.--1._ I (.+ /<; i* d,. 
Date: 

Day: 

Page: 2 of 2 

2679 Continental Drive 

Green B ay, WI 54311-6627 

(920) 465-391 1 
Engineer's Rep: ::t~ \--t,, ~ ' 

Contractor's Rep: __ Q-=-:-7...., .... ~~/L-· _ _____ _ Report No.: _ L+/ __ _ 
Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Report of Observation of Work and Comments: 

12 ~ o o }(,) v~ - JL\jJ_ 1>£ 
Number of Men: ·3 
Foreman 

Operators 

Laborers • ;;;<? 

Equipment: 
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CQM,INC. Client: REPUBLIC ZION Date: ')/t ~/I 7 

Projeet:" -E'W=zri EOv-4~ REP,AilR SiA-t-- (1/'~15a'}: T½--~~o-\.c,.~ 2679 Continental Drive 

Green Bay, WI 543lls6627 
(920) 465-3911 

Engineer's Rep: ·,'j Ltr ~p 5' Page: 1 of 2 

Contractor's Rep: Cj.f'e,,~ 

Signed: (j..d&, 

Report No.: 

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Weather Conditions: 

Field Book No.: Page #s: 

Contractor__(s) on Site: 
ce.c. 

Temperature Sky 

Low High 5~"½ ~s- 8-:J ?- c.... 
Rain Snow Site Conditions 

Report of Observation of Work and Comments: 

/ JOA-M - C.£C i C.. (:'.) a\,,--. IQv-,, S 1' :b--

Dry/~ 

I ;l').Lv 

51 OS" ,AY\.A. - O,p . ..v--"'- :¼ ..,. h --L9 &\.11.:::\. 

\.lo-\ ..e.....t 

lf'."':::W" .£2 (' ~ IA,,-...c,v; IC-

Sketch: 
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CQM,INC. 
2679 Continental Driv~ 

Green Bay, WI 54311-6627 

(920) 465-3911 

Client: _.:.._tz..,-=-Jl(!-=--vvb---=-_\_:__,·-=c..=---_7:_,___._.,· 0"-=.,,,--'--­

Project: _)3 ........ ,=~'--=-__,,_( -"-'<A--L-L-/~5-<-=i,..J...L...>.:=__.,2.,__~ _ 

Date: 

Day: 

Engineer's Rep: _=r;_.._;::;J'j'-'U"'-"'--"-____:_,..~=-...:s'-· __ _ 

Contractor's Rep: ---~--"':--:i=--f'-'=,u:::,~<--- -----

Page: 

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Report of Observation of Work and Comments: 

/{ 70Av\/\ - IQ 1:; G... --G,·lf'. 1 !: "'-~ot. 

·3oafuh - DQ,i<-ro.+i,.,.- bU}"l"'-. So...c....~ ~ ·t 1,·..,..._, 

'-+t)i'CA./V\_c..__ ~ V\ ~c:..h 

Report _No.: 

(_cc.. 

Number of Men: <-f 

Foreman ( 

Operators I 

Laborers d 

EgL"ipment: 
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CQM,INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 
(920) 465-3911 

Fax: (920) 465-3913 

Field Book No.: 

Contractor(s) on Site: 

C C 

Client: Rf fVf3Li C. - Z i O tJ Date: 7- CE;-/ 7 
Project: fo [Sc l NI ft IN R, £ fA I R 5 S1T£ I Day: T ii c"S D ,t y 

Engineer's Rep: J l/57'/ J NAUMAN tJ Page: of 2 

Contractor's Rep: G ~£ G f.. o/11 f £ /\DA Report No.: 

Signed: ~ 

RESIDENT INSPECTION REPORT 

Weather Conditions: 

Page #s: Temperature Sky 

Low High ci..1: AP-. 57 7¢. 
Rain Snow Site Conditions 

- -Report of Observation of Work and Comments: 

73d - CG,,v1 (1,Jc;;,£ 

~uddy 

CE C sttuwe.ll l)f 0N511~ AND 81:G-AA! EXCAVA'TING Af$o:JNb CLEl/t.Joll7" 

cl us:r tJctRJH of f:W 20. Cfc oerNfP oP ANt. f.xtu5EIJ A~Ol/>J{) "rH€ w1-toL£ 
AREA of TJE cL£A.NoVT. cfc. o,scc'J£R£D AFTER £xfM 1JJ(j THE. 

foR f?J5£f?. To /18o•Jt" G~Anf: HA5 C. DL LA$P€1J At.JD r)1tJl5i:IJ c/11JS1JJG 
rn£ B'-o , ir;A6E ,tJ 1H, ft.,P.<:'=MAitJ. dfJfg £k'.A,.,.,tJ1'-'G n,r AREli 

Sketch: 
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CQM,INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: ------------
Project: ________ ___ _ 

Engineer's Rep: ___________ _ 

Contractor's Rep: ___________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 2 of 2 

Report No.: 

Report of Observation of Work and Comments: Number of Men: + 
Foreman 

Operators I 
Laborers Z. 

Equipment: 

KX fZ.t-3 EXcl{V/1.Tof, 
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CQM, INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: ____________ _ 

Project: ____________ _ 

Engineer's Rep: ______ ______ _ 

Contractor's Rep: ____________ _ 

RESIDENT INSPECTION REPORT 

Date: 

Day: 

Page: 2 

Report No.: 

Report of Observation of Work and Comments: Number of Men: ) 

Foreman I 
Operators/ 

Laborers I 

Equipment: 

of 2 
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CQM,INC. 
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Fax: (920) 465-3913 

Client: I, £ P I! B '-I C --Z. I O ,J 
Project: 5 iTI; I Fo P,0:M A I ,J 

Engineer's Rep: .J~· ~~AU~ ANN 
Contractor'~ Rep: ~ ~~JI r £Ab-A 

Signed: __ .5,,_~ ___ --3,_.,~-------

RESIDENT INSPECTION REPORT 

Date: 7- 2 S - / 7 
Day: FR DA 
Page: of 

Report No.: 3 ----

Weather Conditions: 

Field Book No.: Page #s: Temperature Sky 

Contractor(s) on Site: 

Low High 
f /c £.7 76 

Ct. C Rain Snow Site Conditions 

Report of Observation of Work and Comments: 
- - €JMuddy 

730-CGMJ cf( o ,J -:., ,1"£ 

<- Ee B£GArJ BY B£biNtJ1,.,1G T(, 11Tit1(H Dt"lf :c•l fot1c:=:. MllJtJ &~',JtJ;,.,r-: N11 R111 

JtJ/o Tfif. b~ PvAL cv1-J lA1 r.1 rA [R a55 Tt,r-Y TtJRf\lfJ) 1ta R;7 0."[7-AL1--Y 01) 7-2-7-/J 
c f C AJlAC&i:-t:-. T#c Cf5()$<; T<l TH€ 2 11 frJRn:JV1,A.J./J Wfftl A fS"' RCND ofF7/1( 
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CQM,INC. Client: Date: -----------
2679 Continental Drive 

Green Bay, WI 54311-6627 

(920) 465-3911 

Project: __________ _ Day: 

Engineer's Rep: __________ _ Page: 2 of 

Contractor's Rep: __________ _ Report No.: 

Fax: (920) 465-3913 

RESIDENT INSPECTION REPORT 

Report of Observation of Work and Comments: 
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APPENDIXC 

CONSTRUCTION SURVEY DAT A 

• 

• 
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• 
Point No. North 

1 10112.03 
2 10127. 18 
3 10127.1 
4 10142.58 
5 10 157.83 
6 10173.16 
7 10187.66 
8 10202.63 
9 10217.79 
IO 10232.38 
11 10246.4 1 
12 10259.42 
13 10273.73 
14 I 0285.61 
15 10287.33 

• 

• 
CEC Project 170-256 

Leachate System Survey Data 
May 2017 

Pipe 
East Elevation Description 
8646.29 737.16 2X4 MANHOLE rNLET TOP 
8656.62 743.21 2X4 FM TIE-IN TOP 
8657.48 743.04 2X4CAPTOP 
8668.1 5 746.86 2X4FMTOP 
8680.66 749.44 2X4 FM TOP 
8692.63 751.86 2X4 FM TOP 
8705.98 754.03 2X4 FM TOP 
8718.76 756.43 2X4 FM TOP 
8731.41 756.36 2X4 FM TOP 
8744.89 757.4 2X4FM TOP 
8759. 11 758.27 2X4FM TOP 
8773.47 758.8 2X4 FM TOP 
8787.44 758.83 2X4 FM TOP 
8793.96 759.13 VERT WYE/45/RlSER TOP 
8795.25 759.05 2X4CAPTOP 

Data provided by CQM, INC. 
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Point No. North 
I I 0558.79 
2 10557.99 
3 10558.34 

50 12488.28 
51 12493.55 
100 12557.71 
101 10565.35 
102 10564.95 
103 I 0564.3 
104 10560.52 
I 05 l 0558.41 
106 10557.09 
107 10559.91 
108 10557.77 
109 10556.05 
11 0 10556.83 
I l I 10536.16 
112 10544.2 
113 10550.41 
11 4 10556.67 
11 5 10558.8 
116 10561 .84 
117 10560.76 
11 8 10559.66 

CEC Project 170-256 

Leachate System Survey Data 
July 2017 

Pipe 

East Elevation Description 

8765.48 754.99 2"CAP 

8765.63 757.48 2"CAP 

8764.74 757.86 2" CAP 
I 0261.29 758.14 EDGE OF GEO 
I 0259.55 757.56 GEO 
10953.18 754.52 STKCM 6 PK Nai l-Truck Wash Pad 

8766.49 756.63 2/3 RDCR 
8766.62 756.79 3/6 END SEAL 

8766.45 756.92 3/6 DC 45 
8765.7 761.77 3/6 DC 45 

8765.53 761.97 3/6 DC CROSS 
8765.05 762.33 3/6 - 2/4 RDCR 
8762.44 761.81 3/6 DC VALVE 
8768.23 761.95 3/6 DC 45 
8765.64 758.36 2" CAP 
8774.66 767.83 6" FLANGE 

8763.1 763.51 2/4 DC FM 

8761.27 761.95 2/4 DC FM 
8763.17 761.87 2/4 DC FM 
8765.68 762 2" AIR 90 
8765.21 762.43 2" AIR 90 
8762.67 761.42 2" AIR 90 

8761.6 761.27 2" AIR 90 
8761.76 76 1.61 2" AIR 90 

Data provided by CQM, INC. 

• 

• 

• 
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APPENDIXD 

PHOTO LOG 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 1 

Description: 

Uncover existing 
forcemain by Well EW-21 . 

Photograph Number: 2 

Description: 

Leachate forcemain near 
Well EW-21. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9, 11 , 16, 2017 & Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 3 

Description: 

gih Street Manhole. 

Photograph Number: 4 

Description: 

View from north looking 
south. Trench from EW-21 
to 9th Street Manhole. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,1 6,2017&Jul 25,27,28,2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 5 

Description: 

2-inch x 4-inch dual 
containment pipe weld. 

Photograph Number: 6 

Description: 

Pipe weld. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017& Jul 25, 27,28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 7 

Description: 

4-inch x 2-inch dual 
contained leachate 
force main. 

Photograph Number: 8 

Description: 

Pressure test for 2-inch 
contained pipe. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11,16,2017&Jul 25,27,28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 9 

Description: 

Trench with leachate 
forcemain. 

Photograph Number: 10 

Description: 

Tie-in to existing forcemain 
at 9th Street Manhole. 
Abandoned and capped 
leachate line. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9, 11, 16, 2017 & Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 11 

Description: 

Cleanout riser near EW-
21. 

Photograph Number: 12 

Description: 

Bentonite seal at manhole 
inlet. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 , 16, 2017 & Jul 25, 27, 28, 2017 



R 002242

fl•'/:.:•·/ 
, .. -•-, 

Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 13 

Description: 

Backfill trench . 

Photograph Number: 14 

Description: 

Trench backfilled . 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017&Jul 25, 27,28,2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 15 

Description: 

Repair at 9th Street 
Manhole. 

Photograph Number: 16 

Description: 

Trench to repair leachate 
forcemain. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017&Jul 25,27,28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 17 

Description: 

Trench to 9th Street 
Manhole. 

Photograph Number: 18 

Description: 

New leachate forcemain 
instal led . 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 201 7& Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 19 

Description: 

gth Street Manhole 
forcemain inlet and air line 
with valve. 

Photograph Number: 20 

Description: 

Outside view of 9th Street 
Manhole forcemain. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11,16, 2017&Jul 25, 27, 28,2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 21 

Description: 

Leachate forcemain 
placed in trench. Trench 
backfilled. 

Photograph Number: 22 

Description: 

Leachate line pinched. 
Uncover piping to 
investigate pinch in 
leachate forcemain. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11,16, 2017 & Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 23 

Description: 

Cluster of leachate 
forcemain and clean-out 
riser. 

Photograph Number: 24 

Description: 

Bend in 2-inch leachate 
line that ties into 3-inch x 
6-inch dual contained 
force main . 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11,16,2017&Jul 25,27,28,2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 25 

Description: 

Abandoned 2-inch line. 

Photog1aph Number: 26 

Description: 

Reconfigure piping to 
prevent same issue from 
reoccurring. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017 & Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 27 

Description: 

3-inch x 6-inch to 2-inch x 
4-inch reducer added to 
existing pipe. 3-inch x 6-
inch 45-degree elbow 
added to opposite end of 
line. 

Photograph Number: 28 

Description: 

New 45-degree elbow in 
line connects to 2-inch 
leachate line. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11,16, 2017 & Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 29 

Description: 

3-inch x 6-inch end seal 
with 3-inch to 2-inch 
reducer connected to 2-
inch leachate line. 

Photograph Number: 30 

Description: 

New leachate forcemain 
line. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017&Jul 25, 27, 28,2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 31 

Description: 

Final configuration. 

Photograph Number: 32 

Description: 

Pipe embedded in 1-inch 
washed stone and 
backfilled with soil. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11,16, 2017 & Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 33 

Description: 

Density test for compacted 
clay performed by CQM, 
Inc. 

Photograph Number: 34 

Description: 

Geocomposite. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017&Jul 25, 27, 28, 2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 35 

Description: 

Insulation reinstalled over 
2-inch x 4-inch leachate 
force main. 

Photograph Number: 36 

Description: 

1-inch washed gravel 
placed around piping. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017 &Jul 25,27,28,2017 
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Civil & Environmental Consultants, Inc. 
Chicago, Illinois 

Ph: 630-963-6026 Toll Free: 877-963-6026 

Client Name: 
CEC Project: 
Author: 

Photograph Number: 37 

Description: 

Clean-out riser. 

Photograph Number: 38 

Description: 

Area backfilled and 
graded. 

Leachate Collection System 
Zion Landfill 

BFI Waste Systems, NA 
170-256 
Chastity Montalvo 

Photo ra hs Taken On: Ma 9,11 ,16, 2017 & Jul 25, 27, 28, 2017 
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• Appendix E-13 

Leachate/Gas Collection System Layout and Flow Figures 

• 
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CITY OF ZION, ILLINOIS 

14 15 16 
MAY 2025 

17 



R 002257

• 

• Appendix E-14 

Hazardous Waste Tank Assessment for Existing Leachate Collection Tank 

• 
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ST Environmental LLC 
PO Box 2557, Chesterton, IN 46304 

February 24, 2014 

SENT VIA ELECTRONIC MAIL 

BFI Waste Systems of North America, Inc. 
BFI Zion Landfill - Site lA 
701 Green Bay Rd. 
Zion, IL. 60099 

Subject: Hazardous Waste Tank Assessment for Existing Leachate Collection Tank 
Tank ID Number A-108467 
Zion Landfill - Site lA 

As requested, attached is a certified assessment of the affected storage tank at your facility . 
The assessment of the tank was conducted in accordance with 40 CFR 264.192. Please contact 
me if there are any questions. 

Respectfully, 
ST Environmental LLC 

Susan Grenzebach, P.E. 
Environmental Consultant 

cc: Mike M axwell, Weaver Boos 

PO Box 2557, Chesterton, IN 46304-5657 • www.stenviro.com • Toll Free Fax (855) 728-6312 • Phone (219) 728-6312 
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BFI Zion Landfill - Site 1A 

Hazardous Waste Tank Assessment 
Leachate Storage Tank 

ID No. A-108467 
Zion, Illinois Landfill 

=i - 41111,;' - ­·---...._.... 

Report Date: January 15, 2014 
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BFI Zion Landfill - Site lA Hazardous Waste Tank Assessment 

Table of Contents 

1.0 Introduction [40 CFR 264.192(a)] .................. .... .... .................. .. .. ...... ............ .......................... 2 
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4.0 Factors affecting the potential for corrosion [264.192(a)(3)] ................................................. 3 
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6.0 Tightness testing [264.192(d)] .............................. ..................... ... ............ ...... .. .............. ........ . 3 

7.0 Ancillary equipment [264.192(e)] ...... ... .... ....................... .............. ....... .. .......................... .. ..... 3 

8.0 Containment and detection of releases [264.193] ... .................................................... ........... 3 

9.0 P.E. Certification Statement ... ............................................................... ... ......................... ....... 4 

Appendices 

Appendix 1-Field Examination Report 

Attachments 

Attachment 1-Site Map 

Attachment 2 - Tank Detail Drawings/Diagrams 

Attachment 3 - Waste Analysis Report 

Attachment 4- UL 142 Design Standard Information 

Attachment 5 - Excerpts from February 16, 1998, RMT Inc., Construction Acceptance Report 

Report Date: 15 January 2014 Page 1 of 4 
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BFI Zion Landfill - Site lA Hazardous Waste Tank Assessment 

- 1.0 Introduction (40 CFR 264.192(a)] 

-

-

The Site lA leachate storage tank servicing the Zion landfill receives leachate from the landfill' s 
Site lA leachate forcemain collection system (see Attachment 1, Site Map). Based on inquiry 
and review of the most recent analytical report, the leachate does not exhibit flammable or 
volatile characteristics and has a neutral pH (see Attachment 3, Waste Analysis Report). The 
leachate is classified as a hazardous waste because it comes into contact with multi-sourced 
listed hazardous wastes placed in the landfill {USEPA Hazardous Waste Number F039, 
Multisource Leachate Waste). The storage tank is therefore subject to RCRA standards under 
40 CFR 264, Subpart J, Standards For Owners and Operators of Hazardous Waste Treatment, 
Storage, and Disposal Facilities. The specifications of the tank are provided in the table below. 

Manufacturer: Modern Welding Co. of Ohio Inc. 
P.O. Box 2265 
72 Waldo St, Newark, OH. 43055 
{614)344-9425 

Serial Number: A-108467 
Fabrication Per: UL-142 

Dimensions: 96" X 21'8" 
Secondary Containment: Double-Walled Tank 

Capacity: 8,000 gallons 

Mfg Date: October 1997 

2.0 Design standards [264.192(a)(1)] 
The tank was custom fabricated per UL-142 Standard (Aboveground Flammable Liquid Tanks). 
General information on UL-142 is provided in Attachment 4, UL-142 Standard. Detailed 
construction and design diagrams are provided in Attachment 2, Tank Detail Drawings. 

UL-142 dictates standards for steel atmospheric storage tanks intended for noncorrosive, stable 
flammable and combustible liquids with a specific gravity not exceeding 1.0 in aboveground 
applications. The standard includes a comprehensive set of requirements in the following 
areas: 

• Construction requirements - These include specification for tank materials, joints, 
connections, fittings, manholes (if provided), fill, drain and gauge openings, and 
painting. They also include specific construction requirements for the primary and 
secondary containment means, support, etc. 

• Performance tests -These requirements include tank leakage, hydrostatic strength, top 
loading, buoyancy, hydrostatic load, tank support load, and lift lug tests that are 
designed to verify that the tank design does not exhibit signs of leakage and/or 

structural damage as a result of these tests. 
• Markings and production line test - UL-142 requires tanks to include specific markings. 

In addition, all listed primary and secondary containment tanks must be tested for 

leakage by the manufacturer. 

Report Date: 15 January 2014 Page 2 of 4 
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BFI Zion Landfill - Site 1A Hazardous Waste Tank Assessment 

3.0 Hazardous characteristics of the waste [264.192(a)(2)] 
Based on inquiry and review of the most recent analytical report, the leachate does not exhibit 
flammable or volatile characteristics and has a neutral pH (see Attachment 3, Waste Analysis 
Report). The leachate is classified as a hazardous waste because it comes into contact with 
multi-sourced hazardous wastes placed in the landfill (USEPA Hazardous Waste Number F039, 
Multisource Leachate Waste). 

4.0 Factors affecting the potential for corrosion [264.192(a)(3)] 
The tank is painted to aid in corrosion resistance. The paint is in very good condition. There are 
minor rust stains visible on the sides of the tank from top flange and pipe connections that 
were not a concern (see Appendix 1, Field Examination Report). The field examination found no 
signs of subsurface rust. According to the original construction report, the interior of the tank is 
also coated for corrosion protection (see Attachment 5, Excerpts from February 16, 1998, RMT 
Inc., Construction Acceptance Report). 

5.0 Inspection during installation [264.192(b)] 
The tank was installed prior to this assessment, therefore, a documented inspection of the 
system during installation by a qualified installation inspector cannot be verified. However, the 
original facility construction report was available for review and historical research. 

6.0 Tightness testing [264.192(d)] 
Documentation on the tank's original tightness test was not available, however, the 
manufacturer was contacted and provided verbal confirmation that the tank was tested for 
leaks in accordance with UL-142 requirements prior to delivery. According to the 
manufacturer, all of their UL-142 designed tanks are pressurized to a range of 3-5 psi and all 
seams are examined with a leak detection solution. According to plant personnel, there have 
been no leaks reported on the tank since it was placed into operation. The visual inspection on 
January 14, 2014, which was done as part of this certification, did not indicate any signs of 
leaks. 

7.0 Ancillary equipment [264.192(e)] 
Ancillary equipment includes piping, fittings, flanges, valves, and pumps. The tank system 
piping is double-lined and insulated where exposed. The piping and ancillary equipment are 
not in danger of physical damage due to their location. Expansion and contraction would be 
minimal. Heat tracing and insulation prevent freezing. 

8.0 Containment and detection of releases [264.193) 
The tank is double-walled and meet s the requirements of 40 CFR 264.193(c) and 264.193(d). 
The annular space is equipped with a leak monitoring system. Ancillary leachate piping is 
double-walled. The storage tank is adjacent to a concrete load out catch basin that is designed 
to contain any tank overflow and/or releases from tanker truck loading operations. The catch 
basin sump automatically pumps liquids back into the tank based on fluid levels. To prevent 
overflows, the tank is also equipped with visual and audible level monitoring systems. 
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BFI Zion Landfil l - Site 1A Hazardous Waste Tank Assessment 

9.0 P.E. Certification Statement 
In accordance with the review conducted, the existing tank system has sufficient structural 
integrity and is acceptable for storing the hazardous waste discussed herein in accordance with 
40 CFR 264, Subpart J. I certify under penalty of law that this document and all attachments 
were gathered, prepared and evaluated by me. Based on my inquiry of the person or persons 
who manage the system, or those persons directly responsible for gathering the information, 
the information submitted is, to the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for documenting false information, 
including the possibility of fine and imprisonment for knowing violations. 

Susan Grenzebach, P.E. 
Principal Environmental Consultant 
ST Environmental LLC 
PO Box 2557, Chesterton, IN 46304 
(219) 728-6312 

PE License: 10100855, State of Indiana 

Seal: 
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APPENDIX 1 
HW TANK ASSESSMENT- FIELD EXAMINATION REPORT 

Developed in Accordance with API 
Guide for Inspection of Refinery Equipment Chapter 13-Atmospheric and Low-Pressure Tanks 

Field Examination Date(s): January 14, 2014 

Location: Zion Landfill Site lA - Zion, Illinois 

P.E. Name: Susan Grenzebach (Indiana License No. 10100855) 

Description 
The Site lA leachate storage tank servicing the Zion landfill receives leachate from the landfill's 
Site lA leachate forcemain collection system (see Attachment 1, Site Map). Based on inquiry and 
review of the most recent analytical report, the leachate does not exhibit flammable or volatile 
characteristics and has a neutral pH (see Attachment 3, Waste Analysis Report}. The leachate is 
classified as a hazardous waste because it comes into contact with multi-sourced listed hazardous 
wastes placed in the landfill (USEPA Hazardous Waste Number F039, Multisource Leachate 
Waste} . The storage tank is therefore subject to RCRA standards under 40 CFR 264, Subpart J, 
Standards For Owners and Operators of Hazardous Waste Treatment, Storage, and Disposal 
Facilities. The specifications of the tank are provided in the table below. 

Manufacturer: Modern Welding Co. of Ohio Inc. 
P.O. Box 2265 
72 Waldo St, Newark, OH. 43055 
(614} 344-9425 

Serial Number: A-108467 
Fabrication Standard : UL-142 

Dimensions: 96" X 21' 8" 
Secondary Containment: Double-Walled Tank 

Capacity: 8,000 gallons 
Mfg Date: October 1997 

13.4.2.1 and 13.4.2.2 Ladders, Stairways, Platforms and Walkways 
There is an attached open ladder at the west end of the tank. The top of the tank is accessible 
and viewable from the top of the ladder for inspection. The ladder is constructed of painted steel 
and shows no signs of rust or structural defects at the attachment point that would affect the 
structural integrity of the tank. There are no other walkways or platforms associated with the 
tank system. See Attachment 2, Tank Detail Drawings and photograph below. 
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APPENDIX 1 
HW TANK ASSESSMENT- FIELD EXAMINATION REPORT 

Developed in Accordance with API 
Guide for Inspection of Refinery Equipment Chapter 13-Atmospheric and Low-Pressure Tanks 

13.4.2.3 and 13.4.2.4 Foundations and Anchor Bolts 
The tank sits on a compacted granular base at ground level. The construction detail drawings are 
provided in Attachment 2, Tank Detail Drawings. The drawing shows typical and adequate 
foundation construction for tanks of this size and type. No cracks, defects or seepage stains were 
found upon inspection on the ground around the tank. Although the tip of the bottom arc of the 
tank touches the ground, there appeared to be no signs of deterioration or concern for corrosion 
based on the visual inspection of the condition of the tank surface on either side of the bottom 

arc. 

13.4.2.S Pipe Connections 
The piping connections on the tank are in good condition and most connections are visible from 
the top of the tank. The pipes leading into the tank are insulated and appeared to be in good 
condition. No leaks, defects or structural issues were found in the visible piping system. 
According to the construction report, all of the leachate conveyance piping in the Site I, Phase A 
forcemain system are double-walled (see Attachment 5, Excerpts from February 16, 1998, RMT 

Inc., Construction Acceptance Report). 

HW Tank Assessment Field Exam Report Page 2 of 4 



R 002266

APPENDIX 1 
HW TANK ASSESSMENT- FIELD EXAMINATION REPORT 

Developed in Accordance with API 
Guide for Inspection of Refinery Equipment Chapter 13-Atmospheric and Low-Pressure Tanks 

13.4.2.6 Ground Connections 
Grounding connections are not required for this tank system. Flammable substances are not 
stored in the storage tank. 

13.4.2.7 Protective Coatings 
The exterior paint coating on the tank is in very good condition. There are minor rust stains 
visible on the sides of the tank from top flange and pipe connections that were not a concern 
(see photo below). Paint scrapings were not necessary as there w ere no signs of subsurface rust. 
According to the original construction report, the interior of the tank is also coated for corrosion 
protection (see Attachment 5, Excerpts from February 16, 1998, RMT Inc., Construction 
Acceptance Report). 

13.4.2.8 Insulation 
The tank is not insulated, however, the tank is equipped with an electric heating element that 
prevents freezing. 

13.4.2.9 Tank Walls 
The walls of the tank are sound. Visible weld seams were in good condition with no rust or 

- degradation. 

HW Tank Assessment Field Exam Report Page 3 of 4 
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APPENDIX 1 
HW TANK ASSESSMENT- FIELD EXAMINATION REPORT 

Developed in Accordance with API 
Guide for Inspection of Refinery Equipment Chapter 13-Atmospheric and Low-Pressure Tanks 

13.4.2.10 Tank Roofs 
The tank is cylindrical and there is no roof structure on the tank. The flanges and connections at 

the top of the tank are in good condition. 

13.4.2.11 Auxiliary Equipment (dikes, drains, dike stairways and walkways) 
The storage tank is adjacent to a concrete load out catch basin that is designed to contain any 
tank overflow and/or releases from tanker truck loading operations. The catch basin sump 
automatically pumps liquids back into the tank based on fluid levels. To prevent overflows, the 

tank is equipped with a level monitoring system. -

-· 

k: -t ~,;-~/'~_--.. -
~ ~.--:~.;~ -• 

__ L-_.--= ....... ..::...,. 

Tank Level Monitoring System Loadout Catch Basin/Containment 
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ATTACHMENT 2 - TANK DETAIL DRWGS HW TANK ASSESSMENT Page 1 of 3 
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ATTACHMENT 3 - WASTE ANALYSIS REPORT 

First 
-- Environmental 

Laboratories, Inc. 

Page 1 of 7 

IL ELAP / NELAC Accreditation # 100292 

Analytical Report 
Client: REPUBLIC SERVICES (Zion) Date Collected: 1 1 /30/12 

Project ID: Zion LF Time Collected: 10:25 

Sample ID: l A LT Tank Date Received: 11/30/12 

Sample No: 12-6333-006 Date Reported: 01/04/ 13 

Date 
Analyte Result R.L. Units Analyzed Method Flag 

Alkalinity, Bicarbonate (CaCO3) 5,750 10 mg/L 12/04/12 2320B 

Ammonia (as N) 1,020 5 mg/L 12/14/12 350.1R2.0 

BOD, 5 Day 283 mg/L 11 /30/1 2 13:30 5210B 

COD 2,590 40 mg/L 12/05/ 12 5220D 

Chloride 3,210 10 mg/L 12/05/12 4500CI, E - Cyanide, Total < 0.050 0.05 mg/L 12/05/12 4500CN,C,E 

Fluoride 1.20 0.50 mg/L 12/04/ 12 4500F,C 

Nitrate (as N) < 5.00 5 mg/L 12/04/ 12 353.2R2.0 

Oil (Hexane soluble) 25 20 mg/L 12/06/12 1664A 

Phenols 11 0 100 ug/L 12/03/ 12 420.1 

Phosphorus (as P) < 0.50 0.5 mg/L 12/04/12 4500P,B,E 

Sulfate < 75 50 mg/L 12/11/12 375.2R2.0 w 

Total Dissolved Solids 8,140 10 mg/L 12/05/12 2540C 

Total Suspended Solids 1,500 40 mg/L 12/03/12 2540D 

TOC 370 10 mg/L 12/17/12 9060 

Fecal Colifonn < 1 MPN/ lO0mL 12/03/12 COLILERT NS 

Cyanide, Reactive < 10 IO mg/L 12/03/12 7.3.3.2. 

Chromium, Hexavalent < 47.0 25 ug/L 01 /03/13 3500Cr,B 
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First 
------- ,_, Environmental 

¢II Laboratories, Inc. IL ELAP / NELAC Accreditation# 100292 

--~ 1600 Shore Road• Naperville, Illinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 -~ -
Analytical Report 

Client: REPUBLIC SERVICES (Zion) Date Collected: 11/30/12 

Project ID: Zion LF Time Collected: 10:25 

Sample ID: IA LT Tank Date Received: 11/30/12 

Sample No: 12-6333-006 Date Reported: 01 /04/13 

Analyte Result R.L. Units Flags 

Total Metals Method: 6010B Preparation Method 3010A 
Analysis Date: 01/03/13 Preparation Date: 12/03/12 

Aluminum < 1.00 1 mg/L 

Antimony < 0.060 0.06 mg/L 

Arsenic 0.04 1 0.02 mg/L 

Barium 0.034 0.001 mg/L 

Beryllium < 0.040 0.04 mg/L 

Boron 4.50 0.1 mg/L 

Cadmium < 0.025 0.025 mg/L 

Calcium 89.5 10 mg/L 

Chromium 0.047 0.025 mg/L 

Cobalt < 0.200 0.2 mg/L -Copper < 0.050 0.05 mg/L 

Iron 32.2 0.2 mg/L 

Lead < 0.025 0.025 mg/L 

Magnesium 2,000 10 mg/L 

Manganese 1.22 0.05 mg/L 

Nickel 0.466 0.1 mg/L 

Potassium 182 10 mg/L 

Selenium < 0.050 0.05 mg/L 

Silver < 0.050 0.05 mg/L 

Sodium 99 1 10 mg/L 

Thallium < 0.050 0.05 mg/L 

Zinc 0.6 13 0.02 mg/L 
----

Total Mercury Method: 7470A 
Analysis Date: 12/ 13/12 

Mercury < 0.0040 0.004 mg/L 

Total Metals Method: 6020A Preparation Method 3010A 
Analysis Date: 01 /03/13 Preparation Date: 12/03/12 

Tin < 0.10 0.1 mg/L N 

Volatile Organic Compounds Method: 5030B/8260B 
Analysis Date: 12/06/12 

Acetone < 500 500 ug/L 

Benzene < 20.0 20 ug/L 

Bromobenzene < 20.0 20 ug/L • Bromochloromethane < 20.0 20 ug/L 

Bromodichloromethane < 20.0 20 ug/L 
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First 
'= Environmental 

- ~--- Laboratories, Inc. IL ELAP / NELAC Accreditation# 100292 
A% '-~~ 1600 Shore Road• Naperville, Illinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 

Analytical Report 
Client: REPUBLIC SERVICES (Zion) Date Collected: 11/30/12 

Project ID: Zion LF Time Collected: 10:25 

Sample ID: IA LT Tank Date Received: 11 /30/ 12 

Sample No: 12-6333-006 Date Reported: 01/04/ 13 

Analyte Result R.L. Units Flags 

Volatile Organic Compounds Method: 5030B/8260B 
Analysis Date: 12/06/12 
Bromoform < 20.0 20 ug/L 
Bromomethane < 20.0 20 ug/L 
n-Butanol < 2,500 2500 ug/L 
2-Butanone (MEK) < 100 100 ug/L 
n-Butylbenzene < 20.0 20 ug/L 
sec-Butylbenzene < 20.0 20 ug/L 
tert-Butylbenzene < 20.0 20 ug/L 
Carbon disulfide < 20.0 20 ug/L 
Carbon tetrachloride < 20.0 20 ug/L 

- Ch lorobenzene < 20.0 20 ug/L 
Chlorodibromomethane < 20.0 20 ug/L 
Chloroethane < 20.0 20 ug/L 
2-Chloroethyl vinyl ether < 20.0 20 ug/L 
Chloroform < 20.0 20 ug/L 
Chloromethane < 20.0 20 ug/L 
2-Chlorotoluene < 20.0 20 ug/L 
4-Chlorotoluene < 20.0 20 ug/L 
1,2-Dibromo-3-chloropropane < 30.0 30 ug/L 
1 ,2-Dibromoethane (EDB) < 20.0 20 ug/L 
Dibromomethane < 20.0 20 ug/L 
J ,4-Dichloro-2-butene < 20.0 20 ug/L 
Dich lorodifluoromethane < 20.0 20 ug/L 
I, 1-Dichloroethane < 20.0 20 ug/L 
1,2-Dichloroethane < 10.0 10 ug/L 
l, l-Dichloroethene < 20.0 20 ug/L 
cis- l ,2-Dichloroethene < 20.0 20 ug/L 
trans-1,2-Dichloroethene < 20.0 20 ug/L 
1,2-Dich loropropane < 10.0 10 ug/L 
1,3-Dichloropropane < 20.0 20 ug/L 
2,2-Dichloropropane < 50.0 50 ug/L 
1,1-Dichloropropene < 20.0 20 ug/L 
1,3-Dichloropropene (total) < 20.0 20 ug/L 
trans-1 ,3-Dichloropropene < 20.0 20 ug/L 

- Ethyl acetate < 200 200 ug/L 
Ethylbenzene < 20.0 20 ug/L 
2-Hexanone < 100 100 ug/L 
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First 
Environmental 
Laboratories, Inc. IL ELAP / NELAC Accreditation # 100292 -

- "!!!!~~~~ 1600 Shore Road• Naperville, Illinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 
-~~ 

Analytical Report 
Client: REPUBLIC SERVICES (Zion) Date Collected: 11/30/ 12 

Project ID: Zion LF Time Collected: 10:25 

Sample ID: IA LT Tank Date Received: 11/30/12 

Sample No: 12-6333-006 Date Reported: 01 /04/13 

Analyte Result R.L. Units Flags 

Volatile Organic Compounds Method: 5030B/8260B 
Analysis Date: 12/06/12 

Iodomethane < 20.0 20 ug/L 

Isopropylbenzene < 20.0 20 ug/L 

p-Isopropyltoluene < 20.0 20 ug/L 

4-Methyl-2-pentanone (MIBK) < 100 100 ug/L 

Methylene chloride < 40.0 40 ug/L 

1-Propanol < 2,500 2500 ug/L 

2-Propanol < 2,500 2500 ug/L 

n-Propylbenzene < 20.0 20 ug/L 

Styrene < 20.0 20 ug/L 

1, 1, 1,2-Tetrachloroethane < 20.0 20 ug/L -1, 1,2,2-Tetrachloroethane < 20.0 20 ug/L 

Tetrachloroethene < 20.0 20 ug/L 

Tetrahydrofuran 175 20 ug/L 

Toluene < 20.0 20 ug/L 

l ,2,3-Tri ch Iorobenzene < 50.0 50 ug/L 

1,2,4-Trichlorobenzene < 50.0 50 ug/L 

1, 1, I -Trichloroethane < 20.0 20 ug/L 

1, 1,2-Trichloroethane < 20.0 20 ug/L 

Trichloroethene < 20.0 20 ug/L 

Tri ch lorofluoromethane < 20.0 20 ug/L 

1,2,3-Trichloropropane < 50.0 50 ug/L 

1,2,4-Trimethylbenzene < 50.0 50 ug/L 

l ,3 ,5-Trimethylbenzene < 15.0 15 ug/L 

Vinyl acetate < 50.0 50 ug/L 

V inyl chloride < 20.0 20 ug/L 

Xylene, Total < 20.0 20 ug/L 

m&p-Xylene < 20.0 20 ug/L 

o-Xylene < 20.0 20 ug/L 

Semi-Volatile Compounds Method: 8270C Preparation Method 3510C 
Analysis Date: 12/ 11/ 12 Preparation Date: 12/03/12 

Acenaphthene < 100 100 ug/L 

Anthracene < 100 100 ug/L 

Benzo(a)anthracene < 100 100 ug/L -Benzo( a )pyrene < 100 100 ug/L 

Benzo(b )fluoranthene < 100 100 ug/L 

Benzo(ghi)perylene < 100 100 ug/L 
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First 
-= Environmental 

~-Laboratories, Inc. IL ELAP / NELAC Accreditation# 100292 
5 ~--= 1600 Shore Road• Naperville, Illinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 -- -

Client: 

Analytical Report 
REPUBLIC SERVICES (Zion) 

Project ID: 
Sample ID: 
Sample No: 

Analyte 

Zion LF 
lA LT Tank 
12-6333-006 

Semi-Volatile Compounds 
Analysis Date: 12/ 11/ 12 
Benzo(k)fluoranthene 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Chloroisopropyl)ether 
bis(Chloromethyl)ether 
2-Ch loronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenzo(a,h)anthracene 
Di-n-butyl phthalate 
3 ,3 '-Dich lorobenzidine 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Din itrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
bis(2-Ethylhexyl)phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexach lorocyclopentad iene 
Hexach loroethane 
Indeno( 1,2,3-cd)pyrene 
3 & 4-Methylphenol 
Naphthalene 

Method: 8270C 

Result 

< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

ND 
< 100 
< 500 
< 100 
< 100 
< 100 
< 100 
< 500 
< so 
< 15 
< 75 
< 500 
< 100 
< 500 
< 100 
< 500 
< 500 
< 100 
< 500 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 
< 100 

637 
< 100 

Date Collected: 11/30/ 12 
Time Collected: I 0:25 
Date Received: 
Date Reported: 

R.L. Units 

11/30/12 
01/04/13 

Flags 

Preparation Method 3510C 
Preparation Date: 12/03/12 

100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 

ug/L N Q 

100 ug/L 
500 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
500 ug/L 
50 ug/L 
15 ug/L 
75 ug/L 
500 ug/L 
100 ug/L 
500 ug/L 
100 ug/L 
500 ug/L 
500 ug/L 
100 ug/L 
500 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
100 ug/L 
500 ug/L 
100 ug/L 
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First 
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.~II Laboratories, Inc. IL ELAP / NELAC Accreditation# 100292 
rrj§ -~~!!!- 1600 Shore Road • Naperville, Illinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 
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Analytical Report 
Client: REPUBLIC SERVICES (Zion) Date Collected: 11/30/12 

Project ID: Zion LF Time Collected: 10:25 

Sample ID: lA LT Tank Date Received: 11 /30/12 

Sample No: 12-6333-006 Date Reported: 01 /04/ 13 

Analyte Result R.L. Units Flags 

Semi-Volatile Compounds Method: 8270C Preparation Method 3510C 
Analysis Date: 12/1 1/ 12 Preparation Date: 12/03/12 

Nitrobenzene < 100 100 ug/L 

2-Nitrophenol < 500 500 ug/L 

4-Nitrophenol < 500 500 ug/L 

n-Nitrosodimethylamine < 100 100 ug/L 

n-Nitrosodiphenylamine < 100 100 ug/L 

n-Nitrosodi-n-propylamine < 100 100 ug/L 

Pentachlorophenol < 500 500 ug/L 

Phenanthrene < 100 JOO ug/L 

Pyrene < 100 100 ug/L 

2, 4, 6-Trichloropheno I < 500 500 ug/L 

Tentatively Identified Compounds Method: 8270C Preparation Method 3510C 
Analysis Date: 12/ 11 /1 2 Preparation Date: 12/03/12 

Tetrachlorodibenzo-p-Dioxins ND ug/L NQ 

Pesticides/PCBs Method: 8081A/8082 Preparation Method 3510C 
Analysis Date: 12/05/ 12 Preparation Date: 12/04/12 

Aldrin < 10.0 10 ug/L 

Polychlorinated biphenyls (Total) < 1.0 1 ug/L 

alpha-BHC < 10.0 10 ug/L 

beta-BHC < 1.00 1 ug/L 

delta-BHC < 1.00 l ug/L 

gamma-BHC (Lindane) < 1.00 1 ug/L 

Chlordane (Technical) < 10.0 10 ug/L 

4,4'-DDD < l.00 l ug/L 

4,4'-DDE < 1.00 ug/L 

4,4'-DDT < 10.0 10 ug/L 

Dieldrin < 10.0 10 ug/L 

Endosulfan I < 1.00 I ug/L 

Endosulfan II < 1.00 1 ug/L 

Endosulfan sulfate < 1.00 l ug/L 

Endrin < 2 .00 2 ug/L 

Endrin aldehyde < 5.00 s ug/L 

Heptachlor < 1.00 ug/L 

Heptachlor epoxide < 10.0 10 ug/L 

Methoxychlor < 10.0 10 ug/L 

Toxaphene < 10.0 10 ug/L 
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First 
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Laboratories, Inc. IL ELAP / NELAC Accreditation# 100292 

_.,..~~~~~ 1600 Shore Road• Naperville, Illinois 60563 • Phone (630) 778-1200 • Fax (630) 778-1233 - -

Client: 

Analytical Report 
REPUBLIC SERVICES (Zion) 

Project ID: 
Sample ID: 
Sample No: 

Analyte 

Zion LF 
lA LT Tank 
12-6333-006 

Semi-Volatile Pesticides 
Analysis Date: 12/ 11 / 12 

Alachlor 
Atrazine 
Parathion 

Carbamate Pesticides 
Analysis Date: I 2/18/12 
Aldicarb 
Carbofuran 

Herbicides Method 8321A 
Analysis Date: 12/05/12 
2,4-D 
Silvex (2,4,5-TP) 

Method: 8270C 

Result 

< 20.0 
< 30.0 
< 10.0 

Method: 531.1R3.l 

Method: 8321A 

< 30.0 
< 400 

< 20 
< 20 

Date Collected: 11/30/ 12 
Time Collected: 10:25 
Date Received: 11/30/ 12 
Date Reported: 01 /04/13 

R.L. Units 

Preparation Method 3510C 
Preparation Date: 12/03/ 12 

Flags 

20 ug/L N 

30 ug/L N 

10 ug/L 

30 
400 

20 
20 

ug/L 
ug/L 

ug/L 
ug/L 

s 
s 

s 
s 
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UL 142 Aboveground Flammable Liquid Tanks 
Ten things to know about these Listed products. 

® · 

1 

Fire code officials and contractors who are involved with designing, installing and approving 
installations that contain aboveground flammable liquid tanks are used to seeing shop 
fabricated tanks that bear a UL Listing (Certification) Mark. However, they may not fully 
understand what the certification covers, or some key installation considerations that are 
applicable for the installation of the tank and related system. 

This article describes ten items one should know about these 

certified tanks and related code applications. 

1. Codes recognize the use of UL 142 
listed tanks 

The NFPA 30 Flammable and Combustible Liquids Code requires 

atmospheric tanks to be designed and constructed in accordance 

with one of several recognized engineering standards, one of 

which is the UL 142, Standard for Safety for Steel Aboveground 

Tanks for Flammable and Combustible Liquids. The International 

Fire Code in turn requires tanks to be designed, constructed and 

installed in accordance with NFPA 30. 

2. Types of tanks covered by ul 142 
UL 142 includes requirements that cover steel primary, 

secondary and diked type atmospheric storage tanks intended 

For more information visit www.ul.com 

for noncorrosive, stable flammable and combustible liquids 

that have a specific gravity not exceeding 1.0 in aboveground 

applications. UL 142 includes requirements for tanks fabricated 

in a combination of various shapes (cylindrical, rectangu lar or 

round) and orientations (horizontal, vertical) with or without 

multiple compartments. 

UL 142 covers shop fabricated tanks only, and does not cover 

portable tanks intended for transporting flammable or 

combustible l iquids (such as shipping containers), or mobile use 

applications (such as mounted on a trailer). 

3. UL 142 requirements 
UL 142 includes requirements that manufacturers use to design 

and fabricate aboveground steel tanks, and that certification 

organizations such as UL use to investigate and List (certify) 
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ATTACHMENT 4 - UL 142 STANDARD 

- Wire and Cable Marking Considerat ions (continued) 

-2 

these tanks. The standard includes a comprehensive set of 

requirements in the following areas: 

• Construction requirements - These include specification for 

the tank materials, joints, connections, fittings, manholes (if 

provided), fi ll, drain and gauge openings, and painting. They 

also include specific construction requi rements for the primary 

and secondary containment means, supports, etc. 

Performance tests - These requirements include tank leakage, 

hydrostatic strength, top loading, buoyancy, hydrostatic load, 

tank support load, and lift lug tests that are designed to verify 

that the tank design does not exhibit signs of leakage and/or 

structural damage as a result of these tests. 

Markings and production l ine test - UL 142 requires tanks to 

include specific markings discussed below. In addition, 100% of 

production of each Listed primary and secondary containment 

tank must be tested for leakage by the manufacturer. 

4 . Listing marks 

Aboveground tanks that have been found to comply with 

applicable UL 142 requirements include a UL Listing Mark 

permanently affixed to the tank. The Listing Mark includes the 

UL symbol, the word "LISTED," a control number and the name of 

the tank construction as indicated in the manufacturer's Listings 

(e.g. Secondary Containment Aboveground Tank, Generator Base 

Tank, etc.) 

5. Product categories 

Information on tanks certified in accordance with UL 142 

can be found in the Online Certifications Directory at www. 

ul.com/database. The guide information for the Aboveground 

Flammable-liquid Tanks (EEEV) product category includes useful 

information on the products covered under this category. In 

addition. the Special-purpose Tanks (EFVT) product category 

covers Listed UL 142 aboveground steel tanks that include 

generator base, work-top, lube oil, waste oil. day/utility and other 

special-purpose type tanks. 

6. Features covered 

The basic features of tanks covered by the UL 142 Listing include 

all containment spaces and their respective openings (manways, 

emergency vents, normal vents, fill/withdraw, gauging, 

For more inform ation visit www.u l.com 

Page 2 of 2 

® 
monitoring and other functional openings) with connections 

(threaded- or flanged-type fittings) and integral tank accessories 

such as ladders, stairs, lifting lugs and heating coils or hot wells. 

All primary-tank compartment(s) are provided with openings to 

accommodate fi l ling, withdrawing and inventory control; and all 

secondary-tank interstitial spaces are provided with openings for 

leak-detection monitoring. 

7. Features not covered 

UL 142 tank Listings covers the features and accessories 

described above, which are described in the individual Listings. 

Any other accessories or components that are shipped w ith 

the tanks, attached to the tanks or added to the tanks are not 

included in the scope of the tank Listing. It is anticipated that the 

code authority will approve the use and/or installation of any 

such accessories independent of the tank Listing. 

8. Venting and leak detection 

All primary-tank compartment(s) are provided with normal and 

emergency vent openings. All secondary-tank interstitial space(s) 

are provided with emergency vent openings. It is anticipated that 

venting wi ll be provided at the actual installation in accordance 

with applicable code requirements. 

9. Intended use 

UL 142 Listed tanks are intended for installation in accordance 

with a variety of installation codes, including NFPA 30, NFPA 

30A, NFPA 31, NFPA 37, NFPA 1 and the International Fire Code. 

They have not been investigated for use underground. However, 

they are suitable for use in UL 2245 Listed below grade vaults as 

allowed by the applicable installation code. 

10. UL80Tanks 

In comparison to UL 142, the UL 80 Standard for Steel Tanks 

for Oil-Burner Fuels and Other Combustible Liquids covers 

aboveground 60 to 660 gallon st eel tanks intended for the 

storage of heating fuels for o il burning equipment, diesel fuels 

for compression ignition engines and new and used motor oi ls 

at automotive service stations. 

UL and the UL logo are t rademarks of UL LLC © 2013. BDi 30205A 

Content reprinted from Ul.'.s The Code Authority• newsletter, Issue 4, 2012. This material may not reflect changes that have occurred since its original publication. 
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4.4 

4.3.2 Condensate Storage Tanks 

The condensate sumps pump condensate to the collection tanks located near the blower 
building (see Photograph No. 10 in Appendix B). A separate 8,000-gallon tank for Site I, 
Phase A is provided to allow for the collection and testing of condensate generated from 
landfill gas produced in Site I, Phase A. The other 8,000-gallon tank will serve the 
remainder of the gas system (Site I, Phase Band Site II). The condensate storage tanks 
were constructed by Modem Welding Company, Inc., of Newark, Ohio. The tanks are 
aboveground skid mounted and include the following features: 

■ 8,000-gallon c.wacity each 

■ Above ground skid mounted for ease of installation 

■ 12 inch thick compacted granular base material 

■ Secondary containment (a double-walled tank) with an insulated annular wace 
with leak monitoring capability 

■ Visual and audible alarms to signal high levels of condensa te 

■ Corrosion protective coating (interior and exterior surfaces) 

Certification testing results and shop drawings for the condensate tanks are included in 
Appendix H. This certification test report was not available but the manufacturer was 

contacted to confirm testing was completed. 
Condensate transfer pipes from condensate collection sumps CS-1 and CS-2 are 
insulated and heat traced aboveground to prevent freezing within the pipes. 

Integrated Blower and Control System 

4.4.1 Blower Station 

The blower and control system has been designed and constructed to meet the specific 
requirements of the Zion Landfill gas and leachate extraction system. The blower 
building and system controls are located as shown on Plan Sheets A-3 and 20. This area 
is enclosed by a fence to limit access to authorized site personnel. The blower building 
is shown in Photograph No. 11 in Appendix B. Within the blower building are two 
condensate knockout pots, two 50 Hp blowers, monitoring instruments, a 10 Hp 
compressor (for pneumatic pumps), valves, and fittings. 

A 12-inch minimum thickness gravel pad was prepared prior to the installation of the 
skid-mounted blower building. The building was lifted by a crane onto the gravel pad. 

RMT, Inc. 
l:\WPMSN\P(T\00--03828\06\ROOOJ82B.OM 
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The blower unit was connected to the 16-inch and 12-inch gas header pipes, and the 
necessary power, control panel, and other related items were installed. The pre­
fabricated building and the blower/ controls were delivered to the site pre-wired. The 
blower building and internal components were supplied by Mobil International of 
Pryor, Oklahoma. Detailed drawings of the blower building and components within 
the building are included in Appendix I. 

With minor modifications, the blower can be upgraded to increase the performance, if 
necessary, by changing wheel and motor sizes. The blower and motor assembly 

includes the following features: 

■ Aluminum wheel; spark-resistant construction 

■ Indirect drive (V-belt) 

■ 50-Hp, explosion-proof motor 

■ Spark-resistant housings 

4.4.2 Enclosed Flare System 

The enclosed flare system that bums the landfill gas from the site was installed within 
fenced in area of the blower building area and flare compound as shown on Plan 
Sheets A-2 and A-20. The flare is approximately 40 feet tall and has an 11-foot diameter. 
The flare is positioned on a 16 foot by 16 foot reinforced concrete slab (see Photograph 
No. 12 in Appendix B). Photograph Nos. 13 and 14 in Appendix B show the flare and 
reinforced concrete slab. Further details of the flare system, including shop drawings 
and specifications, are included in Appendix I. 

4.4.3 Elecbical and Control System 

Electrical work (e.g., electric power, controls) for the LFG extraction system was 
performed by Aldrich Electric, Inc., under contract with Terra. Electrical power was 
accessed from a transformer located at the facility. 

Electrical drawings for the blower buildings, condensate tanks, controls, and flare are 
included in Appendices H and I. 

4.5 Leachate Collection System 
Components of the leachate collection system includes 36 pneumatic pumps installed in each 
extraction well (EW-37 to EW-72) in Site II, and leachate and air lines. 

Leachate conveyance lines and air supply lines were installed in Site I, Phase A and Site II to 

each extraction well as shown on Plan Sheet A-3 and in detail on Plan Sheet 24. The leachate 

RMT,Inc. 
J:\WPMSN\P/T\D0-03828\ 06\R0003828.0M 
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• line consists of 2 inch and 3 inch SDR 17 HOPE pipe and is double contained outside the limits 
of waste. The air supply line consists of a 2-inch SDR 11 HDPE pipe. 

The air lines and leachate lines installed in Site I, Phase A are not connected to a pump, but 
were placed with this construction for future use. Leachate pumps were installed only in 
Site II. 

The double contained leachate pipe was ended near the location of where the new leachate 
storage tank for the site will be located. The location of the double encased leachate lines are 
shown on Plan Sheet A-3. The leachate line from Site II will be connected to the leachate 
storage tank during installation of the tank. 

RMT, Inc. 16 BF! Waste Systems of North A merica, Inc. 
I:\ WPM SN\ P/T\ 00-03828\ 06 \ Rll003828.06A Final February 1998 
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(Reserved) 

RCRA Part B Post-Closure Permit Renewal Application 
Zion Landfill Site 1, Phase A 

May 2021, Revised June 2025 
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Job Descriptions 
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• Environmental Manager 

Job Description 

View Job Posting Details 04:07 PM 
01/27/2020 
Page 1 of 2 

POSITION SUMMARY: The Environmental Manager is responsible for the preparation of the Landfill 
budget, managing all spending for the Engineering department, and overseeing consultants and 
contractors during site development. The Environmental Manager is also responsible for permitting and 
ensuring the Landfill remains in compliance with all applicable regulations during operation. 

PRINCIPAL RESPONSIBILITIES: 

• Manages construction projects for Landfill cells and sites, including capacity calculations, 

scheduling/timeline, management of third-party CQA and contractors, and resource and 

material coordination. 

• Maintain financial responsibility for construction/cell development, closure/post-closure, 

engineering, operations, and cost tracking. 

• Coordinates completion of permit applications and designs, 1nclud1ng regulatory interlace, 

site expansion, modification or changes to the operating plan application, and other related 

data. 

• Prepares notifications/responses to regulatory inspections, administrative warnings. 

• Assists Landfill and Site Managers with development of fill sequencing plans. 

• Participates in review of targeted acquisitions, including Phase I assessment/property survey 

coordination, engineering review of design and operations, and pro-forma modeling 

assistance. 

• Performs ongoing public relations and due diligence activities through communication with 

corporate office, regulatory agency representatives, third party consultants and investors. 

• Completes monthly soil tracking reports and other status reports. 

• Regularly supervises Environmental Technicians and Specialists, including responsibility for 

hiring, training, mentoring, developing, scheduling, directing, managing performance and 

other related issues; review the work of, and is accountable for the performance of 

Environmental Technicians and Specialists. 

• Attends regulatory and association sponsored informational and policy meetings. 

• Ensures continued compliance by coordinating air, water monitoring, environmental data 

review and reporting. 

• Performs other job-related duties as assigned. 

QUALIFICATIONS: 

• Certified Professional Engineer and/or Certified Professional Geologist designation. 

• Thorough knowledge of environmental regulations relating to air, water, solid waste, and 

material recovery/recycling. 

• Strong written and oral communication skills. 

• Effective interpersonal communication across various levels of the organization and with 
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View Job Posting Details 04:07 PM 

01/27/2020 
Page 2 of 2 

...-----------------,• 

Job Details 
Job Requisition ID 

Location 
Posting Date 

Job Family 
Time Type 

Job Type 
Supervisory Organization 

I Recruiter 

external customers, vendors and government agency representatives. 

• Strong project management skills. 

• Strong analytical skills and a focus on adding value to the Company. 

• Ability to effectively manage multiple projects and meet deadlines. 

• Ability to read, analyze, and interpret business documents, professional journals, technical 

procedures, and governmental regulations. 

MINIMUM REQUIREMENTS: 

• Bachelor's degree in Engineering, Geology, Biology or related science. 

EEO Statement 

Republic Services is an equal opportunity employer. All qualified applicants will receive consideration for 
employment without regard to race, color, religion, gender, sexual orientation, gender identity or 
expression, national origin, age, disability, protected veteran status, relationship or association with a 
protected veteran (spouses or other family members), genetic information, or any other characteristic 
protected by applicable law. 

R-014565 
SC-N Char1eston-141 Fennell Rd (045001) 
01/13/2020 - 14 days ago 
Engineering & Environmental Management 
Full time 
Regular 
G&A Area Overhead Department (Mark Stanley) (ORG000075) 

April Cuda 

l! ,. I Hiring Manager i ! i 
•. i · I·· 
!; i Mark Stanley I j ;! 

i:i: ... .n 
I: 11 Team Members . I ! :\ 
J! ____________________________________________________________________________________________________ ll 
i;···.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.-;! 
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EL.=793.9 

SAMPLE PORTS 

L.=789.3 

EL.=785.4 

EL.=782.4 

EL.=779.9 

1 O"XB" REDUCER 
12·x10" 

EL.=775.8 
EL.=774.3 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

GENERAL FILL 

GEONET 
2' CLAY 

BASE OF F'INAL COVER 

- TO METHANE 
-------- ·GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL:-·· -
8., DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK. 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

'--«,f,,-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

·...!E:L::.:-=::.!7:.:::5~0,:.;;-:,4::.._--4111.---~~~=-=t--- 12., DIA. HOPE FUSED CAP 

--=EL=•-=.;,,_74 __ 9;.;..4..;....__f"W ___ .,,._......._.:..a.a...._ __ BOTTOM OF BORE HOLE. 

Extraction Well No. EW-1 
SCALE: N.T.S. APPROIED Bl': IIRAwt Bl': 
DATE: Nov 1997 -rr-- REVISED: 

Zion Landfill - Site 1 A 
·zion, Illinois 

CQM, Inc. 

TLS 

. . . . 

.=: 

, 
.' 

I g 
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llii !iiiillllillliiiiiiiiiii 
Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA State: Illinois 
WellNumber/Name: . EW-1 Surface Elevation: 789.3 

Exact Location (Coordinates): 12416N 931 lE Total Deptl_l: 39.9' 
Installation Date: 2/3/97 Date Completed: 'l/3/97 
Bore Hole Size: 36" Well .Size: • 12" Perf. & 8" Solid HOPE 

Length_ of Perforated Pipe: 23.9' Length of Solid Pipe: 19.6' 

Material Drilled Comments 

Clay/ Dirt 
Clay/Dirt Very little refuse in waste 

Depth 

0..6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 

End of Borehole @ 39.9' Dry ' 

----------.. -•! 
• 56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/17/97flsEw1Jds 

------------- _______________ ,;_ .. ..J • 
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• 

••••••• 

.... -·· ....... 

EL.=806.1 

E .= 02.5 

EL.=798.4 

EL.=795.4 

EL.=786.9 

1 OnX8" REDUCER 
12"X1Q". -REDUCER 

EL.=782.9 
EL::::;:781.2 

a· TEE WITH a·xs· REDUCER 

6'"X4" REDUCER 

4'" BALL VALVE 

.. . ........ : .... -:- ... : .... ;. 

2.5'± GENERAL FILL 

-"'------»- TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE .,:. 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" ·eENTONITE CHIPS 

NP--REFUSE 

--.w--- 1 1 /2jj TO 3" DIA . 
WASHED GRAVEL 

__ E::L::.:.:.==.7.:..:4!:!:8::.:.4;:;.___flll't.---~J;.4-R~:t---12" DIA. HOPE FUSED CAP 

-=EL=--= .... 74 .... 7 ..... __ 4_--f"W,-.--___. .............. ......,..__90noM OF BORE HOLE 

Extraction Well No. EW-2 
SCALE: N.T.S. APPRCWED B't': DRAIN II\': 'TLS 
~TE: Nov 1997 7'"'j A RlVISED: i; 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. 

, . .., . ,.~ ..... . . ... 
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Browning-Ferris Gas Services, Inc. 

Well Drilliqg/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name:. EW-2 

Exact Location (Coordinates): 12031N 93S0E 
Installation Date: 2/3/97 

State: Illinois 
--__;;;~~---

Surface .. Elevation: ___ 8;;;.;0;;;;2;,;;;. 5;....;... __ 
Total Depth: ___ .;;.;ss;;.;•~1 • __ _ 

Date Completed: __ _.;;213;;;..;;;.;.l,;;..97 ____ _ 
Bore Hole Size: 36" Well Size: 12" Perf. & 8" Solid HOPE 

Length of Perforated Pipe: 32.8' Length of ~olid Pipe: 24.9' --------
Material Drilled Comments 

0-8'Clay 
Refuse/Clay Very little refuse in clay material. 

Clay 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
3S-41 
42-48 
49-55 
5~62 

:::::E:n:d:o:f:B:o:.r::eh:o:1e:@::s:s: .• 1:• :::: ::::::::::::::o:ry::::::~::::::=(' ' 
· 63-69 

70-76 
77-83 
84-90 
91-97 
98-104 
10S-111 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168°174 
175-181 
182-188 
189-200 

.. :: . ,.·.··· • . 

II:::==================================~'-··-· ( 

11/18/97tlsEw2.xls 
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• 

•--

,-----------------------------------

EL.=811.8 

• - SAMPLE PORTS 

EL.=807.3 -

WELL GRADED 
BACKFlll: 

GEOMEMBRANE 

EL.=797.2 

EL.=794.1 

EL.=786.6 

1 O"X8" REDUCER 
12"X1 O" REDUCER 

EL.=782.6 
EL.=780.3 

e·xs" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

_ _,__ __ ~- TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 
. 

SAND BACKFILL 
8 11 DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/a• BEN"fONiTE CHIPS 

~-REFUSE 

~-1 1/2" TO 3 11 DIA. 
WASHED GRAVEL 

...:E;:;::L;:.:-=~7::.,:4~7.:.!:.6~----f ...... --~~t~=--:t--- 12" DIA. HOPE FUStD CAP 
__ E_L._=_7_46_._s_-411...._ __ _,ia...a;..a...a..&.&.1~-soTTOM OF BORE HOLE 

Extraction Well No. EW-3 
SCALE: N.T.S. APPRWED Br: DRA .. Elf; TLS 
DATE: Nov 1997 1:JA. REVISED;' 

Zion Landfill - Site 1A 
Zion, Illinois 

CQM, Inc. 

.. 
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Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA State: Illinois --------Well Number/Name:... EW-3 S wf ace Elevation: . "807 .3. 
-----..;.,.;;..~---

Exact Location (Coordinates): 12137N 9119E 
Installation Date: 2/3/97 

Total Depth: ____ 60_._7' __ _ 
Date C~mpleted: ___ 213_/_97 __ _ 

.. Bore Hole Size: 36" Well Size: 12" Perf. & 8"-Solid HOPE 
Length of Perforated Pipe: 32.7' Length of Solid Pipe: ____ 3_1._S' __ _ 

Material Drilled Comments 

0-5' Clay-Brown 
• Refuse Dark gray color mixe4 with clay 

Refuse (paper, plastic, and wood) 
Refuse Dry 

Depth 

'.0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49,.55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 

--------------- _______________ .,. 
____ ....... _____ ..,..,..._.....;.. ___________ """!""" ______ ---.;,{_,_:; 

10S-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

End of Borehole@ 60.7' ·Dry 

., . 
·-:·-: 

-~~~'-,,,,J~WJfla.-.-~~ ·-~ 
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• 

••• 

• 

EL.=792.9 

L.=789.0 

SAMPLE PORTS 

WELL GRADED 
BACKFIU: 

GEOMEMBRANE 

EL.=784.9 

EL.=781.9 

EL.=779.5 

1011X8" REDUCER 
1211X10° REDUCER 

EL.=775.4 

EL.=773.7 

811 TEE ·wlTH 8 11X6 11 REDUCER 

6"X4" REDUCER 

4• BALL VALVE 

• ~ :· .... ·----·-:··-= 
... 

GENERAL FILL 

GEONET 
2' CLAY 

-- TO METHANE __ ..__ __ __, "GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Ni---REFUSE 

~-1 1/2" TO 3" DIA. 
WASHED GRAVEL 

....:E::::L::..:;.=:;;;.,:7:.,:=5::::;0.:.=.9:......_-f.__--~~=?.-,;-;t--- 1211 DIA. HOPE FUSED CAP 
____ EL ...... _= ..... 74 ..... 9 ...... 9 ___ f"W, ___ ..................... __ BOTTOM OF BORE HOLE 

ExtrdcUon Well No. EW-4 
SCALE: N.T.S. APPROVED Br: 

~TE: Nov 1997 f'J A-
DRAIIN ll'f': 

lltVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. 

TLS . 

'7· 



R 002297

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion ·Report 

Landfill Site: Zion Landfill - Site· IA 
Well.Number/Name:_ .. __ ....;E~W~.-4.;.,..,,..,_,­

Exact Location (Coordinates): _.....;.;12;.;4...,26N.....,..,...9...,09...,7 .... E.__._. 
Installation Date: •• • 2/3/97 • -__ _...,; __ .;..._ __ _ 
Bore Hole Size: 36" --------Length of Perfo~ted Pipe: ___ ..,.22_._8' __ _ 

·Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3.5' Clay 
Refuse • 

End of Borehole @ 39.1' 

State: Illinois 
Surface.Elevation:-------~7~8~9.;,;_ __ ___ ....;..;;;.;...... __ _ 

Total Depth: ... -- .... - ___ .;;.39;..;•;.;.,1' ____ _ 
Date Completed: _______ 213 __ 1_97.;...__~ 

Well Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: 19.2' 

Comments 

Black/Damp 
Dry 

Dry 

---------------.,. • 
:~ ), ------------------• .. , 
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• 

...... 
-· . 

; 

• 

8" TEE WITH 8"X6" REDUCER 

s•x4n REDUCER 
EL.=792.6 

4'• BALL VALVE 

E =788.2 

SAMPLE PORTS 

EL.=784.8 

EL.=781.3 

EL.=778.8 

1 O"XB" REDUCER 
12"·x1 O" REDUCER 

EL.=774.8 
EL.=773.2 

t· . 
.•·· ... 
. , 

GENERAL FILL 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA . . SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

• ISOLATION LAYER-ONE SACK 
.OF 3/8" BENTONITE CHIPS 

i:v.--REFUSE 

.....,._ , 1 /2" TO 3 11 DIA. 
WASHED GRAVEL 

...;E~L::,:.==.;7~5~0~.3!...._--4~----~~1:j.~-- 12" DIA. HOPE FUSED CAP 

---=.;EL=.=--=-74..;..;;9=•3;;....__.....,. ___ -....._._........_.__ BOTTOM OF BORE HOLE 

Extraction Well No. EW-5 
·_...... ... 

~E: N.T.S. APPRCrlED B't: 
°"'E: Nov 1997 -r:r A ll£VISED:... .,. •. . 

Zion Landfill - Site 1A -· • ;.- ~,--· 
Zion, Illinois 

CQM, Inc. , 

: :!~= . 
... 
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Browning-Ferris Gas Services, Inc. 

W~ll Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: . . EW-5 

Exact Location (Coordinates): 12420N 8890E 
Installation Date: 2/5/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 22.9' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
g4 .. 90 
91-97 

98-104 
105-111 
.112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-4.5' Clay 
Refuse (paper, plastic, and wood) 

End of Borehole·@ 38.9' 

State: Illinois 
Surface Elevation:---~,~8;;;.;8.;;2~. ---

Total Depth: ___ .,;.3.;;;8·;;...9' __ _ 
Date Completed: ___ .;;;.21;.;;;5.;.;/9;..;7 __ _ 

Well Size: 12" Perf. & 8" Solid HOPE 
Length of Solid·Pipe: ___ ...;.1_9._4' __ _ 

Comments 

Black-Clay/Refuse 
Dry 

Dry • 

------{: ;·;. ~ 
-·,.,.:,. -~ 

;·•; 
I!::::::=====================-================--··.... i 
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• 

E:L.=801.7 

"EL.=793.3 

EL.=790.2 

EL.=786.8 

1 O"X8" REDUCER 
·12"X10" REDUCER 

EL.=782.7 
EL.=781.2 

811 TEE WITH 8"X611 REDUCER 

611X411
• REDUCER 

4' .BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
------ GAS·HEADER 

BENTONITE PLUG 

SAND BACKFILL 
8" DIA. ·SDR-17 HOPE PIPE 
LOWER BE:NTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/811 BENTONITE CHIPS 

M---REFUSE 

·~- 1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

·-.::; ;r 

..... ·:: .. ... t., 

....:E::::L::.:,=::.7:..:4~9:.::.3~~~--~i;...,.~:-.-::t-- -12" DIA. HOPE FUSED CAP 

-----'EL=•-=.a...74""-7"""".3.aa.,__.,..,,. ___ ..._....L.ll ........ ..__90noM OF BORE HOLE 

Extraction Well No. EW.-6 
SCAl;£: N.T.S. APl'RWEDll'r: DRA• ff: TLS .J 

D'-TE: Nov 1997 TTA Rf.VISED: 

Zion Landfill - Site 1A 
Zion, Illinois 

CQM, Inc~ I/ 
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Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report-

Landfill Site: Zion Landfill - Site lA 
WellNumber/.Name:.~. EW-6 

Exact Location (Coordinates): 12245N 8894E 
Installation Date: '213/97 
Bore Hole Size: 36" 

~ngth of Perforated Pipe: 31.9' 

Material Drilled 

0-4' Topsoil/Clay 
Refuse 

State: Illinois __ ......;;;~=.;..---

Surface, Elevation:._. ___ 7~9~7~.3 __ _ 
Total Depth=--~~50~-~o· __ _ 

Date Completed: __ ___,;;213;;;.;.;./.;;..97;.... __ 
Well Size: 12" Perf. & 8" Solid HDPE 

Length of Solid Pipe: ___ .;;;;.2.;.;0.~5' __ _ 

Comments 

Dry 

Depth . 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

~,e: 
___ ....;E;;;;n;;;;.;d;;...o;;.;f;.;;;B;..;o;.;;.re;;,.;;h;.;;;o.;;.;;le_@.;;...;;.5.;.0.;;..;;;0_' __ _ ______ D_ry _______ (_} i 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161·167 
168•174 
175-181 
182-188 
189·200 

.;J: 
l============================aa--=-===========·=ii" i 

/2-



R 002302

• 

.=799.1 

.'ti..i..'-

• 

EL.=804.1 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL.=793.5 

EL.=790.5 

EL.=787.0 

1 O"X811 
REDUCER 

12"X10" REDUCER 

EL.=782.5 
EL.=780.5 

811 TEE WITH a·xs· REDUCER 

611X4" REDUCER 

BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_"'--__ ___,,,, GAS HEADER 

BENTONITE PLUG 

SANO BACKFILL 
8" DIA .• SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8 .. BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3." DIA. 
WASHED GRAVEL 

...:E:=L::.:.==.7~4!:.!7..:.:.5~·---"',.__.....,;~~~:-:t--- 12" DIA. HOPE FUSED CAP 
_EL_.=_7_4_6_.5 __ _, __________ BOTTOM OF BORE HOLE 

Extraction Well No. EW-7 
SCALE: N.T.S. APPRO'IEDB'I': DRA• B'f: 

~TE, Nov 1997 /JA RIMSED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. 

TLS 

,3 

.. -.· 



R 002303
: .. 

· ...... ., . .: .. ::-·.". 

Browning-Ferris Gas Services, Inc. 

_ Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name:... "EW-7 

Exact Location (Coordinates): 12078N 8892E 
Installation Date: 2/5/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 33.0' 

Material Drilled 

0-4' Topsoil, 4' - 6.5' Clay 
Refuse 

State: Illinois 
Surface.Elevation: __ ......;;~79~9~. l~--

Total Depth: __ __,;5;.;;:2;.;.;;.6;.,.,.' __ _ 
Date Completed: __ ___,.;2/~5/.;.97,.;.._ __ 

Well Size: 12" Pcrf. & 8" Solid HDPE 
Length of Solid Pipe: ____ 2.;..3 . ..;.6_' __ _ 

Comments 

Dry 

Depth 

"0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63:.69 
70-76 
77-83 
84-90 
91-97 

98-104 

___ E_n_d_o_f_B_o_re_h_o_le_@_5_2_.6_' _________ pry ________ (,,:J 

105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

11/18/97tlsEw7.xls 
:,c, -..a ~-•,.;_,. -• --~,.,..._;r,.,_~.--=-,.___. -•~--":'\ ,._.,,_.-_.,,. -,-..:c.-.;,;_ro.J'-~---•• ._&•----••••-••>•••--_._,--_-..,_,e;& :,...._~~/" •..::-~,.-c•~.......- -r.•-~-,;! e_- ._,_._ •--~~ .... __...-__,..,. -=---~-~,...-":;~,..._.~~-;:;; 



R 002304

•·· 

-EL.=798. 

•· 

EL.=802.9 

SAMPLE PORTS 

EL.=793.8 

1011X8" REDUCER 
12"X1 O'! REDUCER . 

EL.=786.8 
EL.=784.8 

a• TEE WITH 8"X6• REDUCER 

6"x4• REDUCER 

4,. BALL VALVE 

GENERAL Fl 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

SDR-17 HOPE PIPE 

ISOIJ\TION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~--REFUSE 

-...e-- 1 1 /2" TO .3" DIA. 
WASHED GRAVEL 

....:E::::L::.;;-=;:.:7:.;;:4:;.:..7.:::.B:.......--fiw---,Nj:;.-f-E=3.:":;-:t--- 12" DIA. HOPE FUSED CAP 

--=EL=•-=.;..74.;.;6;;.;.•~8 ----flll....,_ ___ ...a..a...L.L....._ __ 90TTOM OF BORE HOLE 

Extraction Well No. EW-8 
SCALE: N.T.S. APPRU'IED Br: DMM B'I': TLS 
or.TE: Nov 1997 -r'JA R&YlsSt 

Zion Landfill - Site 1A 
Zion, Illinois 

CQM, Inc. IS' 



R 002305 ...... ••••••• o• • •· O•N •. ~•• 0 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
WeJl.Number/Name: . ...;.·_......,,.....;E~W~--:-8~-~--

Exact Location (Coordinates): 11913N 8884E 
· Installation Date: ----2/~5~/9==7=----

Bore Hole Size: 36" ---------------Length of Perforated Pipe: 37.0' -----------
Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11 /18/97tlsEw8.xls 

Material Drilled 

0-2' Topsoil. 2'-10' Clay 
Refuse 

End of Borehole @ 51.2' 

State: Illinois 
Surface Elevation: __ ---,;;7~9~8~.0~--

Total Depth: --___,.;;,.5~1.;.,-2' __ _ 
Date Completed: __ ......,21;.;..5_1_91 ____ _ 

Well Size: 12" Perf. & 8" Solid HDPE 
Len~ of Solid Pipe: ____ l.;..8._l' __ _ 

Comments 

Dry 

Wet 26 ft. 

87° @40' 

Damp 



R 002306

• 

••• 

EL=SOO.O. • 

L.=795.2 

EL.=791.6 

EL.=78B.3 

. EL.=785.8 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

EL=781.8 

EL.=780.8 

a• TEE WITH 8~X6" REDUCER 

s•x4 • REDUCER 

BALL VALVE 

. ·.•:.•.• .......... .. 

GENERAL FILL 

BASE OF FINAL. COVER 

_...._ __ ~-- TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION.' ·LAYER-ONE SACK 
OF 3/8". BENTONITE CHIPS 

Nia--REFUSE 

AN---1 1 /2" TO 3" DIA. 
WASHED GRAVEL .• 

....!E::!:L::.:·=~7~4~6~.8~-f-----~~J~~---12" DIA. HOPE FUSED CAP 
___,EL __ ._=_7_45 __ • __ 8_--f'~--__. .............. _,.,__90TTOM OF BORE HOLE 

SCALE: 

DIITE: 

Extraction Well No. EW-9 
N.r.s·. • APPRCWED er: 

Nov 1997 rT -4 
URA .. ll'f: . TLS • ' 
REVISED:. 

Zion Landfill - Site 1 A 
Zion. Illinois 

CQM, Inc-. 



R 002307
... 

• r • 

.""J 

Browning-Ferris Gas Services, Inc. ~)' ! 
Well Drilling/Completion Report 

.. , , , . .. __ ... 

Landfill Site: Zion Landfill - Site lA 
Well-Number/Name:. . EW-9 

Exact Location (Coordinates): 11720N 8871E 
• Installation Date: 2/S/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 34.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
3S-41 
42-48 
49-SS 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200. 

Material Drilled 

0-3' Clay 
Refuse 

_Eµd of Borehole @ 49.4' 

State: Illinois 
---=-:-:~---

Surface.Ele:vation: ·;;...· ___ 7_9;..;;;S.;.;;.2;;...__ ...... 
Total Depth: ___ ,..;,49;;,,.;·..,;.4' __ ____ 

Date Completed: __ ......;21_5;.;./~97.;...._ __ 
Well Size: 12" Perf. & 8" Solid HOPE 

Length of Solid Pipe: ____ 1_9._2_' __ _ 

Comments 

Dry 

-------D~-------/-- ·a 

________ ry.c.-------~---. .J 

.. 
. , 

'===========-==----=====================================1<. •• ; 



R 002308

• 

·•-

•· 

.............. ··-·· 

EL=817.5 · 

.=812.4 

EL.=8O3.9 

EL.=8OO.7 

EL.=794.2 

1 O"X8" REDUCER 
12"X1O'" REDUCER 

EL.=79O.2 
EL.=788.2 

8'" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE • • "'-~·; 
., 
•'":. 

2.5'± GENERAL ·FILL 

GEONET. 
2' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
------- GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE · ,.. 
LOWER BENTONITE PLUG ., · =t 

ISOLATION LAYER-ONE SACK 
OF 3/8'" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO J" DIA. 
WASHED GRAVEL 

....!E::!::L::.:·=~7~4~7~.2=------4~...;..._-~~~~:-:t--- 12" DIA. HOPE FUSED CAP 

- EL.=746.2 BOTTOM OF BORE HOLE 

Extraction Well No. EW-10 
SCALE: N.T.S. 
DATE: Nov 1997 

AJIIIRCM:D Br: DRA-.iar: TLS 
-r:rA REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. I 'f 

:·•: 

.. , 
' 

s. 



R 002309

Browning-Ferris ·Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name:.... . EW-10. 

Exact Location (Coordinates): 11726N 9245E 
Installation Date: 2/5/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 41.0' 

Material Drilled 

0-2'Clay 
Refuse 

State: lliinois --------Surface. Elev a ti on:.. . 812.4. --------Total Depth: ___ ..;;6.,;;6.~2• _____ _ 
Date Completed: ___ .;;;;2;..;;/5.;.;/9;..;7 __ _ 

Well Size: 12" Perf. & 8" Solid HOPE 
Length of Solid Pipe: 29.3' 

Comments 

Wet 15' I Liquid 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

------------- ---------------. ' 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 

•

?. 

------------- ---------------t : 
-------------- ________________ ). ;~ ; 

~--~~~ •. 

End of Borehole @ 66.2' Wet 

za 



R 002310

• 

• 

EL.=803.7 

. ' -------------

SAMPLE PORTS 

EL.~196.3 

EL.=793.3 

EL.=786.3 

1011X8" REDUCER 
12"X1 O" REDUCER 

EL.=782.3 
EL.=780.5 

an TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

BALL VALVE 

GENERAL FlLL 

BASE OF FINAL COVER 

TO METHANE 
GAS HcADER 

UPPER BENTONITE PLUG 

. SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

~-ISOLATION LAYER~ONE SACK 
OF 3/8" ."BENTON_ITE CHIPS 

~-REFUSE 

~-1 1 /2" TO_ 3" DIA. 
WASHED GRAVEL 

...:E::L::.:.=::...:7:....::4~6.:.:::.3:..._---f,.._--~~~:-:t----12" DIA. H.DPE FUSED CAP 
_EL_._=_74_5_.3 ___________ B0TTOM OF BORE HOLE 

Extraction • well No. EW-11 
SCALE: N. T .s. • APPIICWED Br: DRA•ar: 

i.TE: Nov 1 997 1T A RmSED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

TLS 

CQJ/, Inc. ·:/-z-/ 



R 002311............. • .......... •• ....... oll·.· 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
WellNumber/Name.: ... , • • EW-11 

Exact Location (Coordinates): 11577N 8869E 
Installation Date: 2/5/97 

Bore Hole Size: 36" 
~ngth· of Perforated Pipe: 34.2' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Clay 
Clay/din 

Refuse (paper, plastic, and wood) @ 27' 

End of Borehole@ 53.7' 

State: Illinois 
Surface·Elevation:-. --~,~9~9~.0;.... __ 

Total Depth: ___ .;;.5.;;;.;3·;.;..7' __ _ 
Date Completed: ___ ,;;;;2/;.;;5.;..;/9;..;7 __ _ 

Well Size: 12" Perf. & 8" Solid HOPE 

Length of Solid Pipe: ___ .;.;.2.;;..3 . .;..2' __ _ 

Comments 

Dry 

-------~D-------~{·:~ 
-------~ry'--------'\ .. ._.# 

---:::,-11/24/97UsEw11.xls . .--... ...,,:-·,. ~-·· -·~ ~-.··-···-··~ ,., .. ·--. ,-.----. ---- .. •-.c--:r-.-·-·--·-"-·--;:;;,-.•...,, ,~ --·- - ·== 
2.~ 



R 002312

• 

• 

........ -· ----··--···, 

----------------------------------

• EL.=79 

EL.=801.9 

• SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

• EL.=794.5 

EL.=791.2 

EL.=789.0 

10"X8" REDUCER 
12"X1 O" RE:DUCER 

EL.=785.0 
EL.=783.6 

8" TEE WITH ·5"X6" REDUCER 

6"X4" REDUCER 

4~ BALL VALVE it '':.:· 
:·· 

GENERAL A 

BASE: OF' F'INAL COVER 

- TO METHANE 
----- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF-3/8" BENTONITE· CHIPS· 

LYoia--REFUSE 

"'N'-1 1/2" TO 3" DIA. 
WASHED GRAVEL 

-!E=L:.:.:-=:....:7~4~6.:..:::.5:_--f'----~~~~=-:t-- 12" DIA. HOPE FUSED CAP 

--=EL=•=_7.;;...4..;.;;5=•5;:;;.__f"W-___ .IL..& .................. .__ 90noM OF BORE HOLE 
\ 

Extraction Well No. EW-12 
SCALE: "N.T.S . 
~TE: Nov 1997 

APPROIED IW: 

1'3"A 
DRA••= TLS 
REVISED: 

Zion Landfill - Site 1 A . 
Zion, Illinois 

CQM, Inc. ·2.. '3 

. ; 
... :.:.! r--•, 

.. '}.: 



R 002313. . . . . . ............. , ........ _ ... .. 

. . ···:.-:{ 
·r..· 
··= 

~~~~================-=-=--=-========-=~•i 
Browning-Ferris Gas Senices, Inc. f) ; 

Well Drilling/Completion Report ·.-J .. 

Landfill Site: Zion Landfill - Site lA 
Well Number/Namei•·... EW-12. 

Exact Location (Coordinates): 11430N 8851E 
Installation Date: 2/6/97 

.. . Bore Hole Size: 36" 
Length of Perforated Pipe: 37. l' 

Depth 

()..6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-:-55 
56-62 
63-69 
70-76 
77-83 
84~90 
91-97 
98-104 
105-111 • 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

Material Drilled 

0-2.S' Clay 2.S'-7' Clay/Refuse 
Refuse 

End of Borehole @ 51.6' 

State: Illinois __ ___;;;~.;;.;.;;. __ _ 
Surface: Elevation:.. . 797 .1 ___ .;,,_.._...;... __ _ 

Total Depth: _iiiiiiiiiii....._...;,5.:.,:1.:.:.6' __ _ 
Date Completed: __ ___,;21;;..6;;;.l.;...91,;,,__ __ 

Well Size: 12" Ped. & 8" Solid HDPE 
Length of Solid Pipe: ____ 1.;..8.~3_'. __ _ 

Comments 

Black/Damp 

______ w~. ""!!!:~@!"""et_a_s· ______ t' 
---------------. ,,_ 

=.-.:': 
l!::::======~===================-=========d··-.. ;, 

1,1/18/97tlsEw12.xhJ 



R 002314

• 

• 

EL.=816.6 

.=811.4 

WELL 
BACKFI 

GEOMEMB 

EL.=806.7 

EL.=803.7 

EL.=794.7. 

10°X8" REDUCER 
12"X1 O" REDUCER 

EL.=790.7 

Eb=788.7 

B"X6" REDUCER 

6"X4" REDUCER 

4• BALL VALVE 

2.5°± GENERAL· FILL 

- TO METHANE 
_..,._____ .GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
B" DIA. SDR-11· HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 

• OF 3/8" BENTONITE CHIPS 

rw---REFUSE 

·~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

...... :--= 

~E!:::.!:L::.:,=~7~4~4:.:.!.7_---4..._ __ ~~~r.t--12" DIA. HOPE FUSED CAP 

-=EL=·=_7.;...4.;..;;3;.;.• 7;....__,.,.,. ___ &L.&_.......a....a.a..__ 90TTOM OF BORE HOLE 

Extraction Well No. EW-1.3 
SCALE: N.T.S. M'PRIWED Br; DRAIN l't: 

a-.TIE: Nov 1997 1':rA REVISED: 

Zion Landfill - Site 1A 
Zion. Illinois 

CQM, Inc. 

TLS 

___ .,_ .......... , 

.. 
I ., 
f 



R 002315............ -.: .. · .. 

Browning-Ferris Gas Services, Inc. 

Well.Drilling/Compl,tion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name:. ... ·. EW-13 

Exact Location (Coordinates): 11427N 9169E 
Installation Date: 2/6/97 

Bore Hole Si~: 36" 
Length of Perforated Pipe: 44.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119:.125 
126-132 
133-139 
140-146 

-147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Clay 3'-7' Clay/Refuse 
Sludge/Clay . 

Refuse (paP5r, plastic, and wood) 

End of Borehole @ 67.7' 

State: Illinois --------Surface Elevation: 811.4. ___ ..;;.;.;.~------
Total Depth: ____ 67_._7' __ ......,.. 

Date Completed: ___ '2J_6_/9_7 __ _ 
Well Size: 12" Perf. &: 8" Solid HDPE 

Length.of Solid Pipe: ____ 27_._9' __ _ 

Comments 

Damp 

Wet@48' ___________ ....... ___ ( _ _) ' 

Wet 

~================-===========-··. 

1.1/18/97tlsEw13.xts 
,-' _.::. - ·:.., _, .. 



R 002316

• 
EL.=799.5 

SAMPLE PORTS 

EL=792.3 

EL=789.3 

EL.=785.8 

1 o·xa" REDUCER 
12•x10" REDUCER 

EL.=781.8 
EL.=780.0 

'• ......... .. .: .......... . 

a• TEE WITH 8"X6• REDUCER 

6"x4• REDUCER · 

4' •sALL VALVE 

5• TOPSOIL 2.5'± GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

-"'---~A.-- TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
s• DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

::,r:•: 

... E~L:::,;•==7.:..:4::::4;::,:;.8~-.fl'.ill---~~f-:!=~-:t-- 12" DIA. HOPE FUSED CAP 

-=EL=·-=..;..74..;..;3=·--8 _ _,....,_ __ __.._._.I..L& ...... __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-14 
SCALE: N.T.S. APPROIED BY: 

cir.TE: Nov 1997 -f:S A IIEYISIDl 

Zion Landfill - Site 1 A • 
Zion, Illinois 

CQM, Inc. 



R 002317

Browning-Ferris Gas Services, Inc~ 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
WelJ.Number/Name:... EW-14 

State: lliinois 
--____;;~~---

Surface.Elevation: 795.0. --------------E~act Location (Coordinates):. l l_~SN 8837E 
Installation Date: 2/6/97 

Toial Depth: ---~5;;.;1.2=-·---
Date Completed: __ ---,;;2;;;../6;;;;./;;..97;,_. __ 

. Bore Hole Size: 36" Well Size: 12" Perf. & 8" Solid HDPE 

Length of Perforated Pipe: 3S.2' Length of Solid Pipe: ___ .;;;.19;;..;•.;;..5' __ _ 

Material Drilled Comments 

0-3' Clay 3'-9' Clay/Refuse 
Refuse Dry 

Depth 

·0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

End of Borehole @ 5.1.2' _______ D=am;;,;p,.___ ______ {__~j ; 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1S4-160 
161-167 
168-174. 
175-181 
182-188 
189-200 

_. 

&!:::========:==============~\ •• i 

11/18/97tlsEw14.xts 



R 002318

• 

••• 

B"X6n REDUCER 

6"X4n REDUCER 
EL=796.1 

L.~791.7 

EL.=789.0 

EL.=786.0 

EL.=783.0 

1 O"'XBn REDUCER 
12"X10" REDUCER 

EL.=779.0 

EL.=777.1 

BALL VALVE 

2.5'± GENERAL FIL 

- TO METHANE __ .,__ __ ~ GAS HEADER 

UPPER BENTONITE PLUG 

• SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/Bn. BENTONITE. CHIPS 

~-REFUSE 

-.e,,...-1 1/2" TO 3" DIA. 
WASHED GRAVEL 

....:E::::L::.:,=:..:7:..::4:!::3.:..!.1_~,._--~~~;-:t--- 12" DIA. HOPE FUSED CAP 

_El_·.-_-_74_2_.0 __ ~---------BOTTOM OF BORE HOLE 

Extraction Well No. EW-15 
SCALE: N.T.S. APPRWED Br: 

~TE: Nov 1997 -f'T -4 
DRAWil l'I': TLS 
REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. 

.· ~-.--~~-r 
• ..~ ... 



R 002319

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report • 

Landfill Site: Zion Landfill - Site lA • 
Well Number/Name:... EW-15 

Exact Location (Coordinates}: 11054N 8814E 
Installation Date: 2/6/97 

Bore Hole Size: 36" 
Len~ of Perforated Pipe: 34.0' 

Depth 

.. 0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-°118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Clay 3'_-7' Clay/Refuse 
Refuse 

End of Borehole@ 49.7' 

State: Illinois -----~~---Surface.Elevation:.;.· ___ 7.;.;9;;..;;1;.;.;.7;,.__ __ 
Total Depth: ___ ....;.4.;;..;9•;.....7' ____ _ 

Date Completed: __ __,;2/;;;....;;;;.6/.;;..97.;...._ __ 
Well Size: 12" Perf. & 8" Solid HOPE 

Length of Solid Pipe: ___ ..;;.1.;.;9.~0• __ _ 

Comments 

Dry 

< •.. 
l=============================-====================iri''·' _: 

11/24/97tlsEw15.xls 



R 002320

• 

--•. -- : . 

• 

EL.=813.6 

SAMPLE PORTS 

EL.=803.8 

EL.=800.8 

EL.=793.3 

1 o"xa" REDUCER 
12"X1 O" REDUCER 

EL.=789.3 
EL.=787.5 

8" TEE WITH 8 11X6p REDUCER 

6"X4" REDUCER 

BALL VALVE 

GENERAL FILL 

... TO METHANE 
_,._____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

_.:E=:L::..=...:7:....4::.::5:.:.:.0:___---1~--~i;.-,.-c::::l!~:t-- 12" DIA. HOPE FUS~D CAP 
_EL_._=_74_3_.B __ 1"'W ___ ..._. ................ __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-16 
SCALE: N.T.S. APIIAIWEDBY: DM .. IV': TLS 
~TE: Nov 1997 -rsA Rf.VISED: 

Zion Landfill -· Site 1A 
Zion, Illinois 

CQM, Inc. "3/ 



R 002321

Browning-Ferris Gas Services, Inc. 

Well DrlQing/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: .-, EW-16. 

Exact Location (Coordinates): 1117 lN 9075E 
Installation Date: 2/6/97 
• Bore Hole Size: 36" 

Le~gth of Perforated Pipe: 42.5 

Depth 

-0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/24/9711sEw16Jds 

• 
Material Drilled 

0-3.5' Clay 
Refuse 

End of Borehole@ 65.2' 

State: Illinois __ __,:::::;::.;;.;;;;;. __ _ 
Surface Elevation: 809.0 

---.;;.,;;,;;...,;...---
Total Depth: ___ ~6~5-~2'!!""'' __ _ 

Date Completed: ___ 21_6_1_97 __ _ 
Well Size: 12" Perf. & 8" Soli_d HDPE 

Length of Solid Pipe: ___ .;;;;2.;;;.;6.;.;;.1' __ _ 

Comments 

Black/Wet Refuse @ 8' 

Dryer/Damp 
Wet/Black 

Wet 

32.. 



R 002322

• 

•-

. -· ·.: . 
. .. -- . -·--·· ..... ·.:.- .. ._: 

EL.=786.7 

EL.=782.5 

----------------

EL=775.7 

EL.=772.7 

1011X811 REDUCER 
12'"X1 O" REDU~ER 

EL.=768.7 
EL.=767.2 

8" TEE WITH 8 11X611 REDUCER 

6'"X4" REDUCER 

4 1 -SALL VALVE 

2.51 ± GENERAL Fl 

GEONET 
21 CLAY 

~- TO METHANE 
----- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
811 DIA. SDR-17 HOPE PIPE ~ 
LOWER BENTONITE PLUG .... 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

"' 
. :: 

... E~L:::.:.==.7t.:.4~2::.:.-7!...__~--➔~~~-:t-- 12" DIA. HOPE FUSED CAP 
___._EL __ .=_7_4_1_.1 ______ ......... .__ ____ BOTTOM OF BORE HOLE 

Extraction Well No. EW-17 
SCALE: N.T.S. APPRCWED Ir: DRA• ar: TLS 
Do\TE: Nov 1997 r-r A REVISED: 

Zion Landfill - Site 1A 
Zion. Illinois 

CQM, Inc. 



R 002323

Browning-Ferris Gas Services, Inc. 

Well Drilling/<;:ompletion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name:. EW-17 

Exact Location (Coordinates): 10865N 8801E 
Installation Date: 2/7 /97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 24.5' 

Depth 

·0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3.5' Clay 
Refuse 

End of Borehole @ 40.8' 

State: Illinois 
Surface Elevation: __ ___,;;;;;;;78;;;;;2~.5;;.;;;..... __ 

Total Depth: --~~40~-~8·~~­
Date Completed: __ __,;217;;;..;.;./.;;..97.;.,__ __ 

Well Size: 12" Pen. & 8" ~olid HDPE 
Length of Solid Pipe: ____ 1.;;..9•;;;..s· __ _ 

Comments 

Dry 

I===================-===:======================================~;~. ; 



R 002324

• 

• 

8" TEE WITH 8"X6" REDUCER 

6"X4" • REDUCE~ 

O ,. __ ••••• OM0000000 O 000 ,o•ao •• ... , ........ .:,o 

EL.=806.2 
4• .SALL VALVE 

E .=801.2 

SAMPLE PORTS 

'EL=796.8 

EL.=793.8 

EL.=786.3 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

EL.=781.8 
EL.=779.8 

GENERAL • FIL 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SANO BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG ';;. 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

Jlt!W--1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

_E!:::!L::.:-==.7!.:4!:.!1~.8!.____...jlU.--~i;... ... ~~t--- 12" DIA. HOPE FUSED CAP 

-=EL=•-=..;..74..;..0= .... 8_---fl'W-----"....._.......,.........,._,__· BOTTOM OF BORE HOLE 

Extraction Well No. EW-18 
SCALE: N.T.S. APPRCIIIED l'f: DM• B't: TLS 
Oo\TE: Nov 1997 Y:SA IIE.YISED: 

Zion Landfill - Site 1A 
Zion, Illinois 

CQM, Inc~ 



R 002325.............. , .... .: 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-18 

Exact Location (Coordinates): 10825N 9077E 
Installation Date: 2/10/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 38·.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/24/97tlsEw1 a.xis 

Materiai Drilled 

0-3'Clay 
Refuse (paper, plastic. and wood) 

End of Borehol~ @ 60.4' 

State: Illinois ---==;;._ __ 

Surface Elevation: 801.2 
---....;.,.;,~---

Total Depth: ____ 60_._4' __ _ 
Date Completed: 2/ 10/97 --------We 11 Size: ~2" Pe_rf. & 8" Solid HDPE 

Lc,ngth of Solid Pipe: ___ ..;..2..;..6._4_' _. __ 

Comments 

Dry 

Wet@45.0' 

Damp/Wet 



R 002326

• 

...... · 

• 

EL.=781.0 

8" TEE WITH 8"X6D REDUCER 

s•x4" REDUCER 

BALL VALVE 

.. · ............ _., .. 

2.5'± GENERAL FIL 

EL.=772.6 

EL.=769.6 

I• 

EL.=766.6. 

1 O"X8n REDUCER 
12"X1 O" "REDUCER 

EL.=762.6 · 
EL.=760.4 

- TO METHANE __ .....____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8° DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Ni9--REFUSE 

~-1 1 /2" TO J" DIA. 
WASHED GRAVEL 

.. 

....:E~L:::.:.=:;:.7:...4~0:.:.:.6:::...._PW-----Ni;...,.~~;t-- 12" DIA. HOPE FUSED CAP 
--=EL"--=_73 __ 9 __ • __ 6 _ _...'W-_____ ............... ..__BOTTOM OF BORE HOLE 

L36 .. J 
Extraction Well No. EW-19 

SCALE: N.T.S. APPRUWED Br: DRAIN BY: TLS 
DATE:= Nov 1997 '/J A R£VISED: 

Zion Landfill - Site 1 A 
Zion. Illinois 

CQM, Inc. 
-, 



R 002327

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-19 

Exact Location (Coordinates): 10662N 8813E 
Installation Date: 2/10/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 19.8' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 

. 133-139 
140-146 
147-153 · 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Clay 
Refuse 

End of Borehole @ 37. I' 

State: Illinois 
Surface Elevation: --~7=7~6~. 7~--

Total Dq,th: ____ 37_._1 ' __ _ 
Date Completed: 2/10/97 --------WeU Size: 12" Perf. & sn Solid HOPE 

Length of Solid Pipe: ___ .;;;.20.;.;•.;.6' __ _ 

Comments 

Dry 

Dry 

°""""=============================:~=============================~t .•• - w .• 

11/24/97tlsEw19.xls 



R 002328

•· 

·-··· 
--· 

•· 

I • 

EL.=776.1 

EL.=771.6 

SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL.=765.9 

EL.=762.9 

EL.=759.9 

10°X8" REDUCER 
12"X10" REDUCER 

EL.=755:9 
EL.=753 .. 9 

a• TEE WITH 8"X6" REDUCER 

a•x4" REDUCER 
• 

. 4' BALL VALVE 

2.5'± GENERAL Fl 

=-- TO METHANE 
_.._____ GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
8" DIA, SOR-17 HOPE PIPE -
LOWER BENTONITE PLUG 
ISOLATION . LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

~E~L::.:.=::,;7~3~9:.:.::.9::__~!11.----~:.-,..~~I--- 12" DIA. HOPE FUSED CAP 
:._. _EL_._=_73_8_._9 ______ .._....., ...... __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-20 
SCALE: N.T.S. APPfa/ED Br: IIRA .. Br: TLS 
DATE: Nov 1997 "/J A REVISED: 

Zion Landfill - Site 1A 
Zion, Illinois 

CQM, Inc. 

_. ... 

......... .......... ,-: 



R 002329

Browning-Ferris Gas Services, Inc . 

. Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name:._. ___ E __ W __ -_2 __ 0._. __ 

Exact Location (Coordinates): __ 1046 __ 6N...,.....8 ..... 8_23_E __ 
Installation Date: 2/10/97 

Bore Hole Size: __ _;;;;;...3 __ 6!""'"-----

.. Length _of Perforated Pipe: ____ 1_4._0' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-1' Topsoil, l'-5' Clay 
Refuse 

End of Borehole @ 32. 7' 

State: Illinois ---~~;;;._ __ 
Surface Elevation:._. --.......;,7,...;.7..;;.l.;.;6 __ _ 

Total Depth: __ ~~3~2-~7~' ~--
Date Completed: ___ 'll_lO_i/_97 __ _ 

< . : 
Well Size: 12" Perf. & 8"-Solid HOPE 

Length of Solid Pipe: ___ .....;;2;.;.;2;.;.;;.2;;...' __ _ 

Comments 

Dry 

-----------------,' ·' ~ ---------------~; .. 

·. . • -~ 1!:::=========================================---'· •• ·! 
! 

11/24/97tlsEw20.xls 
- .::. _ __. ...,__,· - -



R 002330

• 

-···•· ... 

•-

. . . . : ..... : ..... ~ .. · ... : :.:.~ 

EL.=767.7 

=763.5 

SAMPLE PORTS 

• EL.=756.5 

10"X8" REDUCER 
12"X1 O" REDUCER 

EL.=751.0 
• EL.=749.3 

8
11 

TEE WITH 8 11X6" REDUCER 

6"X4 "· REDUCER 

4' BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

BASE OF F'INAL COVER 

TO METHANE 
GAS HEADER 

811 DIA. SDR-17 HOPE PIPE ~;. . .. 

ISOLATION LAYER-ONE SACK 
OF 3/811 BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TQ_ Jtt DIA. 
WASHED GRAVEL 

'......!E::.!:L:::..::··==.:7~4~0~.0!:... ---A.--~~.,..t:~-:t-- 12" DIA. HOPE FUSED CAP 
• ··.;..• =EL::;.•_=_73;;,,;9;;.;•..;;;..0_--flll"'------".__ ...... L.&.:lli.---BOTTOM OF BORE HOLE 

Extraction Well ·No. EW-21 
SCALE: N.T.S. APPflOIID BW': DRAM II\': TLS 
DATE: Nov 1997 -(j"_A REVISED: 

Zion Landfill Site 1A 
Zion, Illinois 

'CQM, Inc. ~ 

' 
; 
,• 



R 002331

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion.Report 

Landfill Site: Zion Landfill - Site lA 
Well.Number/Name:..... EW-21. 

Exact Location (Coordinates): 10293N 8794E 
Installation Date: 2/10/97 

_ Bore Hole Size: 36" 
Length of Perforated Pipe: 9.3 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1_54-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil, 0.5'-3.5' Cay 
Refuse 

End of Borehole @ 24.5' 

S1tate: Illinois 
Surface Elevation: __ .....,;;7;;;;;6;,;..3.;.,.5~--

Total Depth: ____ 24_._5' __ _ 
Date Completc:d: 2/10/97 --------Well Size: 12" Perf. & 8" Solid HDPE 

Length of Solid Pipe: ___ ..;;.l.;;..8._4' __ _ 

Comments 

Wet 

Wet 

I!::::==:====================~\_• i 

11/24/97tlsEw21.xls - ..:... - ' 
'-12 



R 002332

• 

•· 

EL.=771.9 

SAMPLE PORTS 

EL.=759.3 

1 O"XS~ REDUCER 
12"X1 O" REDUCER 

EL.=753.3 
EL.=750.4 

8" TEE WITH B"X6" REDUCER 

6"X4" REDUCER 

4• BALL VALVE 
:.:• 

2.5"± GENERAL .FILL 

2' CLAY 

BASE OF FINAL COVER 

TO METHANE 
·GAS HEADER 

8" DIA~ SDR-17 HOPE PIPE ..... 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

"'M"- 1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

...!E::!::L::.:.==.7!.::3~9::.:,:.3~-~--~~~~-:t-- 12" DIA. HDPE FUSED CAP 
··_· .... EL ___ .=_7_3 ..... 8 __ .3 ___ • _,_ ___ .......,......_.........._ __ 90TTOM OF BORE HOLE 

Extraction Well No. EW-22 
SCALE: N.T.S. DRAWC 11'1': 

or.TE: Nov l 997 REYISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. 

TLS 

' j 
f· 

y 



R 002333

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-22 

Exact Location (Coordinates): 10281N 8992E 
Installation Date: 2/10/97 

.. Bore Hole Size: 36" 
Length of ~erforated Pipe: 11.1 • 

Depth 

'0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Topsoil, 3'-7' Clay 

End of Borehole @ 29.5' 

State: lliinois __ __,,;;~~---

Surface Elevation: 767 .8 ----~---Total Deptb: ___ .;;;;2,;.;9.;;;..5' __ _ 
Date Co:qipleted: __ ......;;2/;...;l;..;;;0;..;;;f9..;.7 __ _ 

Well Size: 12" Perf. & 8"· Solid HDPE 
Length of Solid Pipe: ___ ..;;;;2.;;.;l.;;;..5' __ _ 

Comments 

Dry 

Dry 

______________ (_ .. ,) 

: ' 

11::::=========================-=======================================-"·· j ,. 



R 002334

• 

. , 

.. . ........ · ... . _ _;__ _______________________________ ---, 

EL=770.3 

EL.=766.4 

EL=758.5 

1 O"X8" REDUCER 
12"X10". REDUCER 

EL.=752.5 

EL=750.5 

SCALE: 

8"X6" REDUCER 

s•x4" REDUCER 

4'• BALL VALVE 

2.5'± GENERAL. F'I 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER. 

8" DIA. SDR-17 • HDPE PIPE:·'.' 

ISOLATION LAYER-ONE SACK 
OF 3/8" "BEINTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

Extraction Well No. EW-23 
N.T.S . APPRGVED Br: DR.A• Br: TLS 

DATE, Nov 1997 -r:rA REVISED: 

Zion Landfill - Site 1A 
Zion, Illinois 

CQM, Inc. "" 

-,~; 

.- ·--~~t 

-; ..... 

•. :=:-~_•;. 
•.!•"JV-.~ 

;_ :~.:.:} 

., ......... •.; 
. . -~ .: 

, ....... ! 
• ---~ 

:; 

a•'~ 

~ 
.! 
:: 
l 

:~ 



R 002335

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-23 __ ....,;;;,..,_. ___ _ 

Exact Location (Coordinates): __ 1_02~53;...N_9,...1_7SE __ 
Installation Date: 2/10/97 --------. . J3ore Hole Size: ____ 3 __ 6_" __ _ 

Length of Perforated Pipe:_-___ 10 __ -.. _o• __ _ 

Material Drilled 

0-3' Topsoil, 3'-8' Clay 
Refuse 

End of Borehole @ 26.9' 

... · 
. . ·- ..... - . 

State: Illinois 
Surface Elevation: __ __,;;~76~6~.4~--

Total Depth: __ ......,,..;;;.2..;.;6.~9· __ _ 
Date Completed: __ __,;..2/.;..;1;..;.0;..;.i/9_7 __ _ 

Well Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ___ ..:,19,;..;•;.;;.8' _____ _ 

Comments 

Dry 

Depth 

.0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

-----------.-•: -------------{ __ _,} :: 

98-104 
10S-111 
112-118 
119..:12s 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

(-~ 
I=======================================~·'•· : 



R 002336 '"·:·-· =···· :.-,·,-: 

•· a· TEE WITH s·xs'" REDUCER 

s•x4 • "REDUCER 
EL.=782.6 

41 -SALL VALVE 

.. E .=777.7 

EL.=774.0 

EL.=771.0 

EL.=767.5 

1 OnXB" REDUCER 
12nX10~ REDUCER 

EL.==763.5 
EL.=762.0 

\. 

2.5'±· GENERAL FIL 

GEONET 
. 21 CLAY 

- TO METHANE _..,____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL . 
8 11 DIA.. SDR-17 HOPE PIPE .,, 
LOWER BENTONITE PLUG ··- .,, 

ISOLATION LAYER-ONE SACK 
·oF 3/8• ·sENTONITE CHIPS. 

N.e--REFUSE 

~-1 1 /2" TO 3
11 

DIA. 
WASHED GRAVEL 

...:E:::L:,:.;,=;;;;.7~4;:;.::0:.:.:.0~-fl'w.--~i;....,-R,~;t---1211 DIA. HOPE FUSED CAP 

-=EL=·=_7.;..;3=9;.;..0.;;,_..._.....,. ___ ..._.,_._........_.__ BOTTOM OF BORE HOLE 

Extraction Well No. EW-24 
SCALE: N.T.S. -••: 
C.TE: Nov 1997 R£YISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc.-

TLS 

:··~.~~~-:i 
:.··.-;:,;; ..... 

.. :: 



R 002337

-·· .. .... ... . 

-·--· ..... 

........ • ............... ~ 
.;,­. ~--­
,. 
:,•: : 

r.==:;::;::=;i:=====:-~~~~:=:i============================-=======-ii •• ' 
•

• i 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill- Site IA 
Well Number/Name:. EW-24 _____ ........., ___ _ 

Exact"Location (Coordinates): _....;;.;10446;..;..;..;;.;;N~9~17.;...6_E;,..__ 
Installation Date: 2/11/97 __ _.;;;;;..;_,..;.._ __ _ 

State: Illinois -----~~---Surface Elevation:. 777. 7 -----------Total Depth: __ __;3;;.;;;8~.7---' __ _ 
Date Completed: __ __,;;2/;;..;1_1;;..;/9_7 __ _ 

Bore Hole Size: 36" Well Size: 12" P.erf. & 8" Solid HOPE --------Length of Perforated Pipe: ______ .;;;.22;;;.;. __ P' __ _ Length of Solid Pipe: ____ 2_0._6_' __ _ 

Depth Material Drilled . Comments 

··o-6 0-6.5' Clay 
7-13 Refuse/Clay Dry 

14-20 
21-27 
28-34 
35-41 E~d-of·Borehole:.@· 38·.-1· 
42-48 
49-55 
56-62 
63-69 
70-76 

·• 77-83 
84,.:90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

~-•·: 

--~-,.~--===============================================~~;-~ ; ' 



R 002338

• 

•· 

EL=790.1 

EL=785.9 

WELL 
BACKFI 

GEOMEMB 

EL.=781.2 

EL.=778.2 

EL.=776.7 

1 0"XB" REDUCER 
12"X10~ REDUCE_R·. 

EL=771.7 .. 
EL.=770.0 

........ -: ... · .... • .... · . 

a• TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

41 BALL VALVE 

. ~·'""··"~ . 

2.5'± GENERAL Fl .. .-:·:] ! 

TO METHANE 
GAS HEADER 

-UPPER BENTONITE PLUG 

SAND BACKFILL 
8° DIA. SDR-17 HOPE PIPE 
LOWER· ijENTONITE PLUG .... ., 

ISOLATION LAYER-ONE SACK 
OF 3/8" • BENTONITE CHIPS 

1YP--REFUSE 

~-1 1 /2° TO 3" DIA. 
WASHED GRAVEL 

Extraction Well No. EW-25 
SCALE: N.T.S. APPIIOIEO 81': DMIII B'I': 

~TE: Nov 1997 -rJ" A R£VISED: 

Zion Landfill Site 1 A 
Zion. lllinoif? 

CQM, Inc. 

TLS 

..... ,, • .-'!.'!),, ~ 

... , .. •~e.,) 
,. 



R 002339 ......... --·~ . .. ... . 

.. j 

Browning-Ferris Gas Services, Inc. 

Well Drllling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: • EW-25 

Exact Location (Coordinates): 1055 lN 901 lE 
Installation Date: 2/11/97 

.. Bore Hole Size: 36" 

... Length of Perforated Pipe: 28.8' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-i88 
189-200 

Material Drilled 

0'-4' Clay 
Refuse/Clay 

(paper, plastic, and wood) 

• End of Borehole@ 45.T 

State: Illinois 
Surface Elevation: ---~7~85~.~9 __ _ 

Total Depth: ---~45~·=7•~-­
Date Completed: __ _...;;21;;;..;;.;ll;.;./.;;..97.;..._ __ 

Weil Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ___ .;;.20.;..•.;..l ' __ _ 

Comments 

Dry 

_ ____;,_ _ __.;;;.D~ry ----.• : 

--------------- t ) '. ~, .... 

L====~========================-=========================-:·•i 

11/24/97tlsEw25.xls 

,SO 



R 002340

•· 

• 

.. ,;: 
;,:-:. ---------------------------------- • • :.~ 

EL.=788.6 

.=783.2 

EL.=780.9 

EL.=777.9 

EL.=774.5 

1 O"XB.. REDUCER 
12"X1 On REDUCER 

EL.=770.4 
EL.=768.2 

8" TEE WITH 811X6" REDUCER 

6 11X4" REDUCER 

4•• BALL VALVE 
,. 
.; 

GENERAL FIL :::;},~_i 
GEONET 

2' CLAY 

TO METHANE 
GAS HcAOER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" ·DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG ·-~~ 
ISOLATION LAYER.-...:ONE SACK 
OF 3/8" BENTONITE CHIPS 

Nia--REFUSE 

~-1 1 /2 .. TO 3" DIA. 
WASHED GRAVEL 

........ _._. 
........... ,-i 

. .... ~;~:::) .. l 
,•.--.1.-..-~ 

_:E=:"i..:::..=;;;;.7.:..::3:::.::9:..:..4.!....._-fl'.~-~~~~-;t-- 12" DIA. HOPE FUSED CAP 

_EL ..... _=_73 __ 8 __ •4 __ 'f"W-:------........ ..&.&.---BOTTOM OF BORE HOLE 

Extraction Well No. EW-26 
SCALE: .N.T.S. APPRCMD Bl': 

Nov 1997 1SA 
DRAwt Bl': 

MTE: REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc. 

TLS 



R 002341................... ....... __ ., .......... : . ..,._;. 

·.-: ,. 

~~~~~=============-============-=~•i 
Browning-Ferris Gas Services, Inc. b ' 

Well Drilling/Completion-Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name:· · . EW-26 

Exact~ation (Coordinates): 10580N 9312E 
Installation Date: 2/11/97 

... Bore Hole Size: 36" 
Length of Perforated ~pe: 28.8' 

Depth 

0-6 
7-13 
14-20 
21-27 
28-34 
35-41 • 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105 .. 111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/1 B/9711sEW26.xts = - . 

Material Drilled 

0-6' Clay 
Refuse 

End of Borehole @ 44.8' • 

State: Illinois 
Surface Elevation: __ __;~78~3--.2;;,_ __ 

Total Depth: __ .......,....;.44..;.;•;..;.,8' __ _ 
Date Completed: ______ 21_1_1_/9..;.7 __ _ 

Well Size: 12" Perf. & 8" Solid HDPE 
. Length of Solid Pipe: ____ 2_0._4' __ _ 

Comments 

Dry 



R 002342

• 

•· 

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

EL.=808.6 

EL.=804.6 

WELL· G 
BACKFI 

GEOMEM. 

£L.=800.8 

EL=797.8 

EL.=791.0 

10"X8~ REDUCER 
12"X1 o• ·REDUCER· 

EL.=786.8 
EL.=783.8 

a· TEE WITH s·xs" REDUCER 

6"X4 • REDUCER 

4' BALL VALVE 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
-z:: a• DIA. SOR-17 HOPE PIPE 

LOWER BENTONITE PLUG ·::-r. 

-ISOLATION LAYER-ONE SACK 
OF 3/8• BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3• DIA. 
WASHED GRAVEL 

~E!=L::.:.==.7!..:4!.!1~.8~-~--~~J::j~f,,,,-..,- 12" DIA. HOPE FUSED CAP. 
____ EL ___ =_74 __ 0 __ .8 ________ __....._ ................. __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-27 
SCALE: N.T.S. APPROVED BY: DM9t ll't: TLS 
DATE: Nov 1997 -r.::r A REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc.- .53 

'I.--"· • 

.. 
•• •.1;~ ... :, • fi 

-.. ;:.iJ~~~ 
.·"/. 1·:.: ;; 

·•·· 

• "'t••·--~~i . ·~ 
.... , .... ,:".~!i I 

~ .= 



R 002343..... ·.···· ...................... . 

Browning-Ferris Gas Services, Inc. 

Well Drilling/C~mpletion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-27 

Exact Location (Coordinates): 10933N 9293E 
Installation Date: 2/11/97 
Bore Hole Size: 36" 

•• Length of Perfora~ Pipe:· 42.0' . 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84 .. 90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11!.2419711sEW27.xls 

Material Drilled 

0-15'Clay 
Refuse 

End of Borehole @ 63.8' 

State: Illinois 
Surface Elevation: 804.6 

Total Depth: 63.8' 
Date Completed: 2/11/97 

Well -Size·:· 12" Perf. & 8" Solid HDPE 
Len~ of Solid Pipe: 24.8' 

Comments 

Dry 

----,.,..:: 
---------------f ... _j i 

< 

Dry 



R 002344

• 
EL=813.8 

WE[L GRADED 
BACKFILL 

GEOMEMBRANE 

EL.=805.7 

EL.=802.0 

EL.=795.0 

10°X8" REDUCER 
12"X1 O" 

EL.=791.0 
EL.=789.0 

a· TEE WITH a·xs" REDUCER 

s•x4" REDUCER 

4' BALL VALVE 

2.5'± GENERAL Fl 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

- - TO METHANE 
_,L.._ __ _..,,, GAS HEADER 

UPPER BENTONITE PLUG 

SANO BACKFILL 
8" DIA. SDR-17 HOPE PIPw 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIP.S 

Niot--REFUSE 

lloM--1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

~E:::L::.:-=::;;.7:..:4::::4:;:.:.5==--._-fll.l_-~~~~-:t-- 12" DIA. HOPE FUSED CAP 

____ EL=·-= ..... 74 ...... 3 ..... -5 ....... ;.;.__ ....... ___ ............................. ..__ 50rroM OF BORE HOLE 

L36 .. J 
Extraction Well No. EW-.28 

SCALE: N.T.S. APPROVIO 8'1: IIRAWfllW': TLS 
DIITE: Nov_ 1997 -(:S-A A£VISED: 

Zion Landfill - Site 1A 
Zion, Illinois 

CQAI, Inc. ~ 

... ···, 
-~ 

.... : 
·-:-·· -·~ 
~ ~ .. ! 

,. ••. :~•.:_:;.:., ~ 

•• . . ) 
....... _ - ~l 

., ... ___ ..... ·1 
...... -..... · 



R 002345

.... • 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill- Site IA 
Well Number/Name: EW-28 

Exact Location (Coordinates): 11226N 9357E 
Installation Date: 2/11/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 44.5' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35--41 
4248 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-2.5' Clay 
Refuse/Clay 

Clay/Refuse 

End of Borehole @ 66.2' 

State: Illinois __ ___,;;;;;;;;;;~---

Surface Elevation: 809.7 ---.;;.,;;.;..;.;.._ __ _ 
Total Depth: ---~66""!".2~·---

Date Completed: __ __,;;;2/;..;;l;..;;.l/;..;;.9..;.7 __ _ 
Well Size: 12" Perf. & 8" Solid HOPE 

Length of Solid Pipe: ____ 24_._8' __ _ 

Comments 

Dry/Damp 

----,•··· 

--------------t.J -: 
Damp 

;·•, 
ll:::::===============================================~·'i-:,~ .. ,:..c.:_ ~ 

11/24197tlsEW2B.xls 
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• 
'T "j 'i 

+ + 

- -

EN 

.. 

'('''--JI\ { '\" 

... 
~~~+"= tc&T:""1-____ _ ~ 

CD EW-12A lOCA.DON 

....... 
-- -·--- ---- __ _ ,,.. ____ _ 

0 IDO' rt/I .,,, 

.-WGllmlllUO ... --.ua11.I& .u.-a....._ 

'j 

+ 
\.~--_,,. 

J 

,,, 

-··-

r-..-­
ti'"'-•-.--· a~---

• 
........ 

it-+-:g ~AT•~ 

UNIIFIL E:mOII SURFMZ 

Jflllm 1. BOmlil GF' B111E ltlll.E N'PRO.GIMTD.Y 18 R fRDII 
UiNDFIL AEPCllfflD lllfflVII SLIRFM:E. 

rt au. HDFE 511117PFt 
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"' ~lDI 

IF1) 

• 

T~I 
"'••-.rn~ m,n •mw - .,. ... ... 

SIii -~ .... ........ 
~
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© EW-12A WEU. COMPI.ETION QEJ!\!~ 
I N1S 

©CONNECTION BElWEEN EW-12A &~EW-12 
I ffl 

11111D 
1. ALLU'GPIPVCmlESl.CRDIOPID'IDEIIAXIIIUM 

P05UM: CDMIENSA1E IIRNtWZ. 

□ .... 
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Ill WAS11 BmDIS ti Niimi MmlCAi, 11:. 
131.12 5CIU1H ICDS1MER ---- EXTRACTION WEU. LOCA 110N 

AND DETAILS 
ONYX ZION LANDIIU. 
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• 

• 

• 

Appendix E-18 

Historical O&M Records 



R 002349

• Date: Ylr/20 Time: 1):tfJ01Jr'1 
7 

QUARTERLY 
POST-CLOSURE INSPECTION CHECKLIST FOR 

ZION LANDFILL, SITE 1A 

Name (Print): d,,e9"'o/. JL,,,,,,/11',,4 

Weather Conditions: 

s;gnature, ~"7" 4 12:_ 
/A - Ma.in ~ev= performed on different days. 

Temp., Wind, etc. 

i means satisfactory 
!! means unsatisfactory 

s 

,:w;•'" 

u 

□ 

□ 

QUARTERLY 

Leachate Collection System 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 
settlement of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sediment 
accumulation, poorly operating pump) 

Gas Collection System 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection - Knockout Pot (if applicable) 

Remove ~op of pot and check for corrosion and grime build up 
• Maintenance performed on as-needed and/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, if necessary 
*Maintenance performed on as-needed and/or manufacturer specs basis 



R 002350

□ 

□. 

□ 

Blower building . 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor 

*Manufacturer recommends~not calibration; testing performed as recommended 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer and/or best management practices. 

COMMENTS: 

RESPONSE: 

• 

• 

• 



R 002351

• QUARTERLY 

POST-CLOSURE INSPECTION CHECKLIST FOR 

ZION LANDFILL, SITE 1A 

Date: 6/.2..9/2.o Time: /,P. :00 Name (Print): Gt:::c,err "'"" .p,vrA 

Signature: <:,1"? L::;, ,_,.l,f' 
c::r 

Weather Conditions: N/ A - Maintenance events performed on different days. 

Temp., Wind, etc. 

~ means satisfactory 
.Y. means unsatisfactory 

s u 

~ D 
~ □ 

.~ □ 
~ □ 
~ □ 
~ □ 
□ Al"LJ 
OwJl.-0 

□"'~ 

□ 111'--[J 

□ 

QUARTERLY 

Imm 
Lecichtite Collection svstem 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 

settlement of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sediment 

accumulation, poorly operating pump) 

Gas Col/ecti'on System 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection- Knockout Po~'f~fapplicab/e:i 

Remove top of pot and check for corrosion and grime build up 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, if necessary 

* Maintenance performed an as-needed and/or manufacturer specs basis 



R 002352

~ □ 
G" □ 
~ 0 

Blowe; buildin9 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor 

*Manufacturer recommends testing, not calibration; testing performed as recommended 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer and/or best management practices. 

COMMENTS: 

RESPONSE: 

• 

• 

• 



R 002353

Tlme:12:oo 

QUARTERLY 

POST-CLOSURE INSPECTION CHECKLIST FOR 

ZION LANDFILL, SITE 1A 

Name (Print): 

Signature: 

Weather Conditions: 

Temp., Wind, etc. 

J means satisfactory 

.Y means unsatisfactory 

s u 

g □ 
□ 

ti □ 
• ~ □ 
: □ □ 
0 I/Pt □ 

□ N'A-.□ 

□ Ilk□ 

□~►□ 

QUARTERLY 

Item 

Leachate follection System 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 

settlement of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sediment 

accumulation, poorly operating pump) 

Gas Collection S.ystem 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection - Knockout Pot Of applicatJ/eJ 

Remove top of pot and check for corrosion and grime build up 

*Maintenance performed on as-needed arJd/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, If necessary 

• *Maintenance performed on as-needed and/or manufacturer specs basis 



R 002354

□ 

□ 

□ 

Blower building 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor . . 

*Manufacturer recommend.!@not calibration; testing performed as recommended 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufar;turer and/or best management practices. 

COMMENTS: 

RESPONSE: 

I . 

• 

• 

• 



R 002355

QUARTERLY 

• Date: 11,/t;/,o Time: /{j:cJ~ 

POST-CLOSURE INSPECTION CHECICLIST FOR 

Name (Print): 

Signature: 

Weather Conditions: 

Temp., Wind, etc. 

~ means satisfactory 
.U. means unsatisfactory 

s u 

□ 

□ 

□ 

□ 

·-~·--:.□ 
•• I • . . .. 

• ~ □ 

QUARTERLY 

Item 
leachate Collection System 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 
settleme11t of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sediment 
accumulation, poorly operating pump) 

Gas Collection System 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - <;:lean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection - Knockout Pot (if applicable) 

Remove top of pot and check for corrosion and grime build up 
* Maintenance performed on a5-oeeded Qlld/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, if necessary 
*Maintenance performed on as-needed and/or manufacturer specs basis 



R 002356

Blower building 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

□ Calibrate explosive gas sensor 

*Manufacturer recommends testing, not calibration; testing performed as recommended 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer and/or best management practices. 

COMMENTS: 

RESPONSE: 

• 

• 

• 



R
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Re.ng Period:January 30, 2020 
Inspection Performed By: G.Kompel"d~a 

Date 
System Proactive/ 

Repaired Reactive 

01/06/20 Yes p 

01/08/20 Yes R 

01/08/20 Yes R 

01/08/20 Yes R 

01/08/20 Yes R 

01/21/20 Yes R 

01/21/20 Yes R 

01/28/20 Yes R 

01/28/20 Yes R 

01/31/20 Yes R 

01/31/20 Yes p 

Additional Comments: 

CEC Project 180-248 

1/1:a.J Landfill Main.nee Summary 
Zion Landfill Civil & Environmental Consultants, Inc. 

Zion, Illinois 

Diagnosis of Problem Causing Corrective Action I Description of Maintenance Performed 
Reactive Action 

Pump operation All electric pumps in vaults inspected for proper operations. 

EW 15 Air Regulator Air regulator was replaced .at well EW 15. 

SR1 Air Regulator Air regulator was replaced at well SR1. 

SR2 Air Regulator Air regulator was replaced at "Yell SR2. 

SR6 Air Regulator Air regulator was replaced at well SR6. 

EW64R Kanaflex Leak Leak in kanaflex hose repaired for well EW64R. 

EW18 Air Leak Leak in air hose repaired for well EW18. 

9th Street Manhole Replaced pump for the 9th Street manhole. 

EW28 Regulator Regulator was replaced at well EW28 

EW2 Pump Failed Replaced a failed pump for well EW2 

Header Valve Replaced a gear for the header valve. 

Page I ofl January 2020 
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Reporting Period: February 28, 2020 

Inspection Performed By: Gregory Komperda 
Landfill Maintenance Summary 

Zion, Illinois 
/l:l:L1 

Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 

Repaired Reactive Reactive Action 

02/03/20 'V:ES p North Vault 
Took vault readings on 4 risers. Found liquid in North vault up to door. 
Bought sump pump and pumped vault down. 

02/03/20 YIES p EW28 Replaced air line on EW-28. . 
02/03/20 YES p • North Vault Outlet not functional, replaced. 

02/07/20 YES p Site 1A Pumps inspected and jumped sta~ed. 

02/07/20 NO R South Vault - Valve in manhole inspected. . 

02/12/20 YES p Site2 Pumps inspected and jump started. 

02/17/20 YES R EW 13 and EW 2 Discharge hoses repaired. 

02/17/20 YES R 
" 

EW-51 Forcemain leak repaired. . 

02/25/20 YES R CS4 Air line repaired. 

02/25/20 YES R 9th street Pump inspected and jump started. 

,· Additional Comm~mts: 

C.ject 180-248 Pa.fl Febr.20 
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Re.g Period: March 2020 
Inspection Performed By: Gregory Komperda 

Landfill Maint.nce Summary 
Zion, Illinois 

u:lt.i 
Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 

Repaired Reactive Reactive Action 

03/03/20 YES p EW 13 Dishcarge and Kanaflex replaced 

03/03/20 YES p EW"2 Dishcarge and Kanaflex replaced 

03/10/20 YES p SR6 Discharge line replaced 

03/10/20 YES p Compressor Cleaned and inspected 

03/10/20 NO R All Vaults llilspectecl, readings taken and recorded. 

03/18/20 YES p EW47 Discharge line repaired. 

03/18/20 YES R EW22 Kanaflex replaced 

03/24/20 YES R EW22 Air regulator replaced. 

03/24/20 YES R EW39R Air regulator replaced. 

03/31/20 YES R Compressor Towers drained and inspected, compressor inspected. 

Additional Comments: 

CEC Project 180-248 1 of.I March 2020 
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Reporting Period: April 2020 
Inspection Performed By: Gregory Komperda 

Date 
System Proactive/ 

Repaired Reactive 

04/06/20 YES p 

04/06/20 YES p 

04/16/20 YES p 

04/16/20 YES p 

04/16/20 YES R 

04/21/20 YES p 

04/24/20 YES R 

04/28/20 YES R 

04/28/20 YES R 

04/28/20 NO R 

Additional Comments: 

CE.ect 180-~48 

/l:l:L7 Landfill Maintenance Summary 
Zion, IL Civil & Environmental Consultants, Inc. 

Diagnosis of Problem Causing Corrective Action / Description of'Maintenance Performed 
Reactive Action 

Compressor Towers drained and inspected, compressor inspected. 

All sumps Monthly sump inspection conducted. 

EW2· Pump pulled, cleaned and reinstalled 

Compressor Air drier failed and reset. 

All Vaults Inspected, readings taken and recorded. 

EW27 Pump pulled, cleaned and reinstalled 

Site 2 Multiple cycle counters repaired/cleaned/replaced 

EW22 Air regulator replaced. 

EW 16, 20, 24, 28 and 27 Pumps were inspected, back air fed and resumed pumping. 

EW 03 and 18 Pumps found inoperable and require replacement. 

Pa.1 Ju.20 
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Re.g Period: May 2020 
Inspection Performed By: Gregory Komperda 

Date 
System Proactive/ 

Repaired Reactive 

05/05/20 YES p 

05/05/20 YES p 

05/05/20 YES p 

05/05/20 YES p 

05/14/20 YES R 

05/18/20 YES p 

05/18/20 YES R 

05/27/20 YES R 

05/27/20 YES R 

05/28/20 YES R 

Additional Comments: 

CEC Project 180-248 

Landfill Main.nee Summary 
Zion, IL 

1113.:; 
Civil & Environmental Consultants, Inc. 

Diagnosis of Problem Causing 
Corrective Action/ Description of Maintenance Performed 

Reactfive Action 

EW-64 Riepaired:air line that was broke off at EW-64. 

Dug up around vacuum riser at EW-44 to find air leak. Found I" plug out ofriser 
EW-44 in the dirt. Installed new I" threaded plug below grade and turned on vacuum to 

make sure riser was not leaking 

All Vaults Inspected, readings taken and recorded. 

Compressor Compressor radiator cleaned. 

1B south 
Worked on 1B south riser to see if pump was working. Blew air down bubbler tube 
for an hour and tube finally opened up. 

Site2 Multiple cycle counters repaired/cleaned/replaced 

Site2 Sumps inspected 

EW22 Pump was inspected, removed, cleaned onsite and reinstalled. 

EW20 Pump was inspected, removed, cleaned onsite and reinstalled. 

EW 16 Pump was inspected, removed, cleaned onsite and reinstalled. 

Page I of I May2020 
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Reporting Period: June 2020 
Inspection Performed By: Gregory Komperda 

Date 
System Proactive/ 

Repaired Reactive 

06/02/20 YES p 

06/02/20 YES p 

06/18/20 YES R 

06/18/20 YES p 

06/18/20 YES R 

06/24/20 YES R 

06/24/20 YES R 

06/26/20 NO R 

06/29/20 YES R 

Additional Comments: 

CE.ect 180-248 , 

Landfill Maintenance Summary 
Zion, IL 

/!l: Uff D:/ 
Civil & Environmental Consultants, Inc. 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

North Vault Heater was found permanantly on, was disconncted. 

Site 2 Multiple cycle counters repaired/cleaned/replaced 

Compressor Compressor found to be overheating, radiator was cleaned. 

Site 2 Multiple cycle counters repaired/cleaned/replaced 

9th street Pumps manually cycled and inspected. 

Sumps All sumps inspected 

Site IA All wells inspected 

Compressor Air issue inspected. Site IA and sumps had no air supply 

Compressor Compressor radiator cleaned, Selenoid diaphram replace on compressor. 

Pa.I Ju.20 
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Re.ng Period: July 2020 
Inspection Performed By: Gregory Komperda 

Landfill Main.nee Summary 
Zion, IL 

;rift; 
Civil & Environmental ConsultantS, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 

Repaired Reactive Reactive Action 

07/01/20 YES p Compressor Replaced air switch for 1A pumps. 

07/01/20 YES p 9th street Cleaned and reinstalled cycle counter. 

07/09/20 YES p Site 1A 
Checked entire landfill for problems. Repaired 5 pumps and returned them 
to functioning condition. 

07/09/20 YES p Vaults Readings taken, vaults inspected. 

07/16/20 YES R CS-6 Blew out air line, inspected sump. 

07/16/20 YES p Vaults Readings taken, vaults inspected. 

07/27/20 YES R EW49 Air system repaired. 

07/27/20 YES R Compressor Towers drained and inspected, compressor inspected. 

07/27/20 YES R Site2 All pumps inspected. 

03/31/20 YES R Leachate Sumps Leachate sumps inspected. 

Additional Comments: 

CEC Project 180-248 I of I July 2020 
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Reporting Period: August 2020 

Inspection Performed By: Gregory Komperda 
Landfill Maintenance Summary 

Zion Landfill 
Zion, IL 

/[/,; llff fl:/ 
Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing 

Corrective Action / Description of Maintenance Performed 
Repaired . Reactive Reactive Action 

08/05/20 YES p Vaults 
Recorded vault readings. Checked entire wellfield for problems and leaks. 
Repaired load out sump pump. 

08/05/20 YES p Site2 
Checked entire wellfield for problems and leaks. Worked on load out sump 
pump. 

08/10/20 YES p Site 1A 
Checked entire landfill for problems. Repaired 5 pumps and returned them 
to functioning condition. 

08/10/20 YES p Vaults 
1 B South had pumped nonstop with no starts. Trouble shot CU-300 and 
pump. 

08/11/20 YES R Vaults 
Pulled pump in Riser 1 B South. Pump was packed with rust. Cleaned pump 
and tested by pumping water. 

08/12/20 YES p Site 1A Cut damaged 6" flange off of clean out riser, that was hit by mower, and 
replace with 6" PVC cap. 

08/26/20 VIES R Compressor Towers drained and inspected, compressor inspected. 

08/27/20 YES R Site2 
Changed bad regulators and cycle counters. Pumped down 6 wells with 
high vacuum. 

08/31/20 YES R EW72 Forcemain valve replaced. 

08/31/20 YES R Sumps Sumps inspected. 

Additional Comments: 

CE.ect 180-248 • Aug.20 
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Re.g Period:September 20 
Inspection Performed By: Gregory Komperda 

', 

Landfill Main.nee Summary 
Zion Landfill 

Zion, IL 

1n"-1 
Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing 

Corrective Action / Description of Maintenance Performed 
Repaired Reactive Reactive Action 

09/09/20 NO p EW72 Forcemain valve shut off due to leak. 

09/09/20 YES p Compressor Towers drained and inspected, compressor inspected. 

09/17/20 YES p Vaults Installed new grundfos pump, lead, and bubbler tube in 1 B South. 

09/17/20 YES p Vaults Trouble shot CU.:300 and pump. 

09/21/20 NO R Vaults 1 B North requires relay replacement, 

09/21/20 YES p Site 1A Flex hose replacement, multiple wells. 

09/21/20 YES R Compressor Towers drained and inspected, compressor inspected. 

09/21/20 YES R EW72 Forcemain repaired. 

09/25/20 YES R Sumps Sumps inspected. 

09/25/20 YES p Site 1A All wells inspected 

Additional Comments: 

CEC Project 180-248 I ofl September 2020 
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Reporting Period:October 2020 

Inspection Performed By: Gregory Komperda 
Landfill Maintenance Summary 

Zion Landfill 
Zion, IL 

l!L0 

[lg fl.°/ 
Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing 

Corrective Action / Description of Maintenance Performed 
Repaired Reactive Reactive Action 

10/09/20 YES p Loadout Pad Sump pump and basin were cleaned. 

10/09/20 YES p Condensate Sumps Condensate sump inspections. 

10/13/20 YES p Vaults Changes pump settings on 1 B south pump. 

10/14/20 YES p Compressor Checked oil in compressor. 

10/21/20 YES p Vaults All electric pumps inspected and data recorded. 

10/23/20 YES p Site 1A Flex hose replacement for multiple wells. 

10/23/20 YES p Leachate 9th street pumps inspected'. 

10/23/20 YES p Site 1A Flex hose replacement for multiple wells. 

10/28/20 YES R EW66 Pump replaced. 

10/28/20 YES p SR5 Pump replaced. 

Additional Comments: 

CE.ect 180-248 • Octo.20 
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Re.ng Period:November 20 
Inspection Performed By: Gregory Kompetd~a 

Landfill Main.nee Summary 
Zion Landfill 

Zion, IL 

ell:! 
Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing Corrective Action I Description of Maintenance Performed 

Repaired Reactive Reactive Action 

11/11/20 YES p Site 1A All pumps inspected and liquid levels measured. 

11/11/20 YES p Leachate Condensate sump inspected. 

11/13/20 YES p Site2 All pumps inspected and liquid levels measured. 

11/13/20 NO p Condensate tank Heat trace found to have issues in condensate tanks in 1A. 

11/16/20 YES p EW3 4" kanaflex hose replaced. 

11/16/20 YES p EW9 4" kanaflex hose replaced. 

11/18/20 YES p Compressor Checked oil in compressor. 

11/18/20 YES p Vaults All electric pumps and vaults inspected and data recorded 

11/25/20 YES R Comnpressor Oil checked and filter cleaned. 

11/30/20 NO p Perimeter Probes Gas migration monitoring performed. 

Additional Comments: 

CEC Project 180-248 I ofl November 2020 
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Reporting Period: Dec, 2020 
Inspection Performed By: Gregory Komperda 

Landfill Maintenance Summary 
Zion Landfill 

Zion, IL 

/l:l:L7 
Civil & Environmental Consultants, Inc. 

Date 
System Proactive/ Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 

Repaired Reactive Reactive Action 

12/09/20 YES p Sumps Site IA Sumps were inspected. 

1·2,09/20 YES p 9th street 9th Street Manhole pumps were inspected and cycle counters tested. 

12/09/20 YES p Leachate Leachate basin sump was inspected. 

12/14/20 YES p Vaults Vault 1 B South inspected and all vaults checked. 

12/14/20 YES R Vaults Site 1A vault pumps were inspected. 

12/17/20 YES p Leachate All leachate sump pumps were inspected. 

12/17/20 YES R Compressor Compressor was inspected. 

12/23/20 YES R Leachate 
Installed valve on 9th street manhole sump due to pump blowing out 
discharge. 

12/22/20 YES R Gas System Site 2 pumps were inspected. 

12/23/20 YES R Gas System EW17 air line was repaired. 

Additional Comments: 

CE.ect 180-248 • • Decemb.O 



R 002369

• 

• 

QUARTERLY 
POST-CLOSURE INSPECTION CHECKLIST FOR 

Date: '3/UU, Time: /2: ior-, Name .(Print): 

.Signature: 

Weather Conditions: 

Temp., Wind, etc. 

~ means satisfactory 
Y means unsatisfactory 

s u 

[2(' □ 
B □ 

cg.:~.□ 
' ' 

B, □ 
~ □. 

rn □ 
Du'-□ 

0M4.[J 

□,~□ 

□ □ 

QUARTERLY 

Item 
Leachate Col/ectio·n Sy.stem 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 
settlement of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sedil'ttent 
accumulation, poorly operating pump) 

Gas Collection System 

Exercise isolation valve on the gas collection header 

Exe·rcise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 
*Maintenance performed on as-needed and/or manufacturer specs basis 

• Gas Collection - 'Knockout Pot fif applicable I_ 

Remove top of pot and check for corrosion and grime build up 
*Maintenance performed on as-needed and/or manufacturer specs basis 

-□,w.Q Clean demister pad and inside of knockout pot, if necessary 
*Maintenance performed on as-needed and/or manufacturer specs basis 



R 002370

□ 

□ 

Blowe; building 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor 
ot calibration; testing performed as recommended 

(*} Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer and/or best management practices. 

COMMENTS: 

RESPONSE: 

• 

• 

• I 



R 002371

• Date:,n/tq Time: \'2. '.ca, 

QUARTERLY 
POST-CLOSURE INSPECTION CHECKLIST FOR 

ZION LANDFILL, SITE 1A 

Name !Print), ~ ~-.J.. 
Signature: 

( 
Weather Conditions: 

~ 
N/ A - Maintenance events performed on different days. 

Temp., Wind, etc. 

~ means satisfactory 
Y. means unsatisfactory 

s u 

~ □ 

~ .□ 

~ □ 
[yf □ 
~ □ 
□ r1A □ 

□·"Pt□ 

□,,.,, □ 

QUARTERLY 

Leachate Collectior, ~V~fe_,jJ 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 

settlement of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sediment 

accumulation, poorly operating pump) 

Gas· Collection System 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection - Knockout Pot (if.applicable) 

Remove top of pot and check for corrosion and grime build up 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, if necessary 
*Maintenance performed on as-needed and/or manufacturer specs basis 



R 002372

. Blower•buildlnq 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor 
*Manufacturer recommends testing, not calibration; testing performed as recommended 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer ~nd/or best management practices. 

COMMENTS: 

RESPONSE: 

• 

• 

• 
p_ 



R 002373

• 

• 

Date: 9-2$--11 Time: f0:Qt2 

QUARTERLY 
POST-CLOSURE INSPECTION CHECKLIST FOR 

ZION LANDFILL, SITE 1A 

Name (Print): Jl>),Ph ff;..,z,tdk, 

Signature: 

Weather Conditions: N/ A - Maintenance events performed on different days. 

Temp., Wind, etc. • 

~ means satisfactory 
Y. means unsatisfactory 

s u 

~ □ 
ffi ·□ 

~ □ 

[9' -□ 

~ □ 

CiA □ 
□AJA-□ 

□·NAQ 

□ .v..O 

□ "''° 

QUARTERLY. 

Leachate Collection System 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 
settlement of well or surrounding area 

Performance of extraction pumps of leachate collection system (poor yield, excess sediment 
accumulation, poorly operating pump) 

Gas Collection System 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection .;.,Knockout Pot (if applicable) 

Remove top of pot and check for corrosion and grime build up 
*Maintenance performed on as-needed and/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, if necessary 
*Maintenance performed on as-needed and/or manufacturer specs basis 



R 002374

Dr □ 
•.'0·•--.r· 
• ' I □ 

~ □ 

Blower building 

Check compressor for maintenance activities (e.g., oil change) 

Check and lubricate building exhaust fans 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor 

*Manufacturer recommends testing, not calibration; testing performed as recommended 
~ 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer and/or best management practices. 

COMMENTS: 

RESPONSE: 

c .... 

• 

• 

• 



R 002375

• Date: 11./1.J/l,9 Time: 1_;1.,,,, _ 
1 

QUARTERLY 

POST-CLOSURE INSPECTION CHECKLIST FOR 

ZION LANDFILL, SITE 1A 

Name(Prlntt,:';: ~ 

Weather Conditions: 

.......... , r-{___.u 

N/A- Maintenance events performed on different days. 

Temp., Wind, etc. 

I means satisfactory 

.Y. means unsatisfactory 

s u 

QUARTERLY 

Imm 
Leachate Collection Systeiri 

Leachate headwell levels, total well depth, and pump recordings taken and documented 

Leachate collection wells - Inspection for leaks in exposed piping, fittings and valves; vandalism; and 

settlement of well or surrounding area 

·~-~□ Performance of extraction pumps of leachate collection system jpoor yield, excess sediment 

accUm!-!li!tion, poorly operating pump) 
•• 

~□ 
~□ 
E21 □ 
□:JJ~d 

□ N-.□ 

□•□ 

Gas Coflection System 

Exercise isolation valve on the gas collection header 

Exercise manual valve on condensate sumps and pump stations 

Leakage on pipe fittings and valves to condensate sumps and pump stations 

Enclosed flare - Clean flame scanner viewing window and vent port 

Enclosed flare - Inspect solenoid valves 

\ 
Enclosed flare - Lubricate purge blower fan and motor and louver doors on flare 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Extraction blowers - Lubricate blower bearings and motor bearings 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Gas Collection:. KnocRout Pot fif applicable J 

Remove top of pot and check for corrosion and grime build up 

*Maintenance performed on as-needed and/or manufacturer specs basis 

Clean demister pad and inside of knockout pot, if necessary 

*Maintenance performed on as-needed and/or manufacturer specs basis 



R 002376

Blower building 

Check compressor for maintenance activities (e.g., oil change) 
·' " .~ 

Check and lubricate building exhaust fans 

* Maintenance performed on as-needed and/or manufacturer specs basis 

Calibrate explosive gas sensor 

*Manufacturer recommends testing, not calibration; testing performed as recommended 

(*) Indicates protocol already in place differs from check list. Protocol in place is followed as recommended by 

manufacturer and/or best management practices. 

COMMENTS: 

RESPONSE: 

• 

• 

• 
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Re.g Period: January 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

01/08/19 N R 

i 
01/10/19 y R 

01/10/19 y R 

01/10/19 y R 

01/16/19 y R 

01/16/19 y R 

01/22/19 y p 

01/22/19 y p 

Additional Comments: 

CEC Zion January 2019.xlsx 

l!!tlb Landfill Maint.nce Summary 
Zion, IL Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Corrective Action / Description of Maintenance Performed 
Causing Reactive Action 

EW66 Not Pumping Pump stuck, could not remove for maintenance. 

EW8 Regulator Regulator found to be leaking. Regulator adjusted. 

EW9 Regulator Regulator found to be leaking. Regulator repaired. 

CS 3 Regulator Regulator and cycle counter were repaired. 

"' 
EW66 Pump Pump was replaced with new pump. 

CS3 Pump Pump jumped and inspected. 

All Vaults 1 BN, 1 BS, 2N, 2S pumps checked for operation. 

CS6and CS7 Pumps inspected and verified function, 
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Reporting Period: February 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Re1?aired Reactive 

02/01/19 y p 

02/01/19 y p 

02/04/19 y p 

02/04/19 y p 

02/07/19 y p 

02/07/19 y R 

02/08/19 N R 

02/12/19 y R 

02/12/19 y R 

. 

~ Additional Comments: 
I, 

~· 
,_. 

CEC. February 2019.xlsx 

Landfill Maintenance Summary 
Zion, IL 

/ll0U!U:/ 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Corrective Action / Description of Maintenance Performed 
Causing Reactive Action 

Site 1A Pumps checked and jumped. Frozen conditions at site. 

Site 2 Pumps Pumps checked and jumped. Frozen conditions at site. 

9th Street Manhole Sumps inspected and airlines maintained. 

Site 1A Sumps Sumps inspected and pumps jumped. 

Sumps 1 and 2 Heat tracing was checked. 

North Vault Vault flooded. Vault was pumped out. Flooding caused by precipitation. 

North Vault Inspected for possible leaks. 

Load Out Pad Drain not working. Load out pad sump was cleaned. 

-
9th Street Manhole Air leak in manhole, airline was repaired. 

-

•• • 
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Re.ng Period: March 2019 
Inspection Performed By: G. KompeJd~a 

Date 
System Proactive/ 

Repaired Reactive 

03/01/19 y R 

03/01/19 y R 

03/07/19 NA NA 

03/08/19 y R 

03/11/19 y R 

03/11/19 y R 

03/11/19 y R 

03/15/19 y R 

03/15/19 y R 

03/18/19 y p 

03/26/19 y p 

Additional Comments: 

CEC Zion March 2019.xlsx 

Landfill Maint.nce Summary 
Zion, IL 

g:_Jb 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of Mainte:nance Performed 
Reactive Action 

EW-33, EW-22, and EW-26 Cycle counter failed and was replaced. 

EW-11, EW-12A, and EW+25 Cycle counters were replaced. 

1st Quarter SEM Surface emission scan conducted. 

SR6 Leaky discharge hose was replaced. 

Air Compressor Leaky compressor drainage line was replaced. 

South Vault South vault was inspected. Breaker was tripped and had to be reset. 

SR8 Leaky discharge hose was replaced. 

North Vault Power issue at vault, power supply to terminal was repaired. 

Air Compressor Leak was discovered and repaired at the oil/water separator. 

Site 2 Pumps Site 2 pumps. were inspected and cycled. 

Condensate Pumps Condensate pumps were inspected and cycled. 
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Reporting Period: April 2019 
Inspection Performed By: J. Hitzeroth 

Date 
System Proactive/ 

Repaired Reactive 

04/10/19 YES p 

04/10/19 YES p 

04/05/19 YES R 

04/26/19 YES p 

04/03/19 YES p 

04/16/19 YES R 

04/30/19 YES R 

Additional Comments: 

CE.ect 180-248 

/1:l:Li Landfill Maintenance Summary 
Zion, IL Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action/ Description of Maintenance Performed 
Reactive Action 

Site 1B Kanaflex replaced and wellheads fixed. 

Site IA Kanaflex replaced and wellheads fixed. 

Site IA Forcemain valve repaired and air regulator replaced. 

Site IA Load Out Tanks Replaced stainless steel valves on load out tanks 

Site IA Cycle counters and air regulators were replaced 

EW-2 Pump at EW-2 was pulled for repairs and replaced. 

EW-2 
Leak at EW-2 was repaired and air regulator installed. Cleaned spill from 
leak. 

Pa.1 A.19 
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Re.g Period: May 2019 
Inspection Performed By: J. Hitzeroth 

Date 
System Proactive/ 

Repaired Reactive 

05/09/19 YES p 

05/09/19 YES p 

05/09/19 YES p 

05/09/19 YES p 

05/16/19 YES p 

05/16/19 YES p 

05/16/19 YES p 

05/17/19 YES p 

05/17/19 YES p 

05/17/19 YES p 

Additional Comments: 

CEC Zion May 2019.xlsx 

Landfill Maint.nce 'Summary 
Zion, IL 

CEC Project 180-248 

!!:bib 
Civil & Environmental Consultants, Inc. 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

EW-26 Installed vacuum jumper on well EW-26. 

EW-26 Installed new cycle counter on well EW-26. 

EW-20 . Replaced pump at well EW-20. 

Site 'IA Wells Inspected all wells in Site IA for leaks. 

Site IA Wells Inspected wells on Site IA. 

Site IA Kanaflex Fixed kanaflex lines for wells in Site IA. 

Site IA Airline/slip boots Repaired airlines and slipboots in Site IA. 

Site IA Wells Inspected remaining wells in Site IA. 

Site IA Wells Reinstalled 4 inch flexhose. 

Site IA Wells Installed 4 inch fernco cap and tightened four inch ,clamps. 
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Reporting Period: June 20, 2019 

Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

06/07/19 YES p 

06/07/19 YES p 

06/07/19 YES p 

06/13/19 YES R 

06/13/19 YES R 

06/13/19 YES R 

06/13/19 YES R 

06/14/19 YES p 

06/25/19 YES R 

06/27/19 YES R 

Additional Comments: 

CEC. June 2019.xlsx 

Landfill Maintenance Summary 
Zion, IL 

/:l:I:/ 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

. 
Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 

Reactive Action 

9th Manhole Cycle counter was inspected and cleaned. 

CS3 CS3 regulator was adjusted. 

EW12 EW12 cleaned and adjusted regulator. 

EW66 EW66 discharge line repaired. 

EW41 EW41 pump not pumping. Pump was inspected and is now pumping. 

. 
EW61 EW61 pump not pumping. Pump was inspected and is now pumping. 

EW12R Air restored to EW12R. 

Site A and Site B Tanks Vegetation around Site A and Site B tanks was cleared. 

Leachate Pipe Leachate line hit by mower was repaired. 

EW46 Pump was replaced. 

• • 
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Re.ng Period: July 26, 2019 

Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

07/10/19 Yes p 

07/10/19 Yes p 

07/10/19 Yes p 

07/18/19 No R 

07/18/19 Yes p 

07/23/19 Yes R 

07/29/19 Yes p 

07/29/19 No R 

07/30/19 Yes R 

Additional Comments: 

July Report.xlsx 

Landfill Mai.ance Summary 
Zion, IL 

,:-_It; 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

Site 1 B, Wellheads Eight wellheads were replaced with new QED brands. 

All Sumps lrnspected and tested all sumps for functionality. 

9th Street Manhole pumps were tested and inspected. 

Site IB N Pump Electrical diagnosis for Site IB N pump failed. Pump was left off. 

Site2S, 2N, 1B South Remaini11g vaults inspected and checked for flow. 

1B N Pump Worked with Blue Flame to run new wiring for 1 B. 

1B NTS Pumps Both pumps for 1IB were inspected. 

EW37AA Pump failed to operate. New parts were ordered for the pump repair. 

EW 37AA Pump repaired and back in operation. 
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Reporting Period: August 28, 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

08/08/19 YES p 

08/08/19 YES p 

• 08/08/19 YES p 

08/15/19 YES R 

08/15/19 NO R 

08/15/19 YES p 

08/22/19 NO R 

08/22/19 YES R 

08/28/19 YES R 

08/28/19 YES R 

\ Additional Comments: 

,, 

,, 

Au.eport.xlsx 

Landfill Maintenance Summary 
Zion, IL 

/fl: D: !Lo/ 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of· Maintenance Performed 
Reactive Action 

Site 1A Wells EW-1 through EW-20 pumps were inspected and backjacked. 

9th Street Manhole Manhole was inspected, no issues noted. 

Site 1 A and 1 B Leachate Pad Sump at loadout pad inspected. 

EW-38 Pump pulled and repaired. 

North Vault Hours are not being registered on vault pump. 

All Vaults All vaults were inspected, no issues noted. 

North Vault Vault was inspected with a camera, no issues noted. 

EW-51 Forcemain leak repaired. 

North Vault Follow-up inspection, no issues noted. 

All Vaults New air pumps installed for Magnahelics. 

• • 
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Re.ng Period: September 25, 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

09/06/19 Yes R 

09/06/19 Yes p 

09/10/19 Yes p 

09/10/19 No p 

09/17/19 Yes p 

09/17/19 Yes p 

09/24/19 Yes R 

09/24/19 No p 

09/25/19 Yes p 

09/25/19 Yes p 

Additional Comments: 

September Report.xlsx 

rib Landfill Mai.nance Summary 
Zion, IL Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

IBS Vault Vault settings checked and pump recalibrated. 

Compressor Compressor was inspected and field checked for leaks. 

9th St. Pump Pump in manhole was inspected. 

Site 1A Sumps All sumps inspected. 

Site 2 Sumps All sumps inspected. 

Site2Wells All wells inspected and checked. 

Well EW-10 Valve for EW-10 was replaced. 

Site 2 N and S Vaults Vaults were inspected. 

Compressor Compressor was blown out. 

Sump 1 and 2 Sumps 1 and 2 were inspected and heat trace was inspected. 
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Reporting Period: October 10, 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

10/03/19 Yes R 

10/03/19 Yes R 

10/09/19 No R 

10/09/19 No R 

10/10/19 Yes R 

10/10/19· Yes R 

10/17/19 No R 

10/17/19 Yes p 

10/22/19 No R 

10/29/19 Yes p 

10/30/19 Yes p 

Additional Comments: 

CE.eel 180-248 

Landfill Maintenance Summary 
Zion, IL 

l!L0 U: ll,o/ 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

Site 2 N Vault 
Vault at Site 2, North Vault flooded due to heavy rain. Vault was drained 
and returned to running status. 

18 Pump 
Pump at 18 malfunctioned. Control box for 18 programming was checked. 
Pump returned to running status. 

18 Pump Pump failure at 18. Pump pulled for maintenance. 

18 Riser New fitting welded to discharge on riser. 

18 Riser Completed welding on riser. Pump installed and returned to running status. 

Site 18 Pumps were all jumped and restarted during leachate level monitoring. 

18 Pump Pump failed and pulled. New pump will need to be ordered. 

1A Non Haz Tank Heat trace checked for leachate tank. 

Air Compressor Compressor shut down. Electrical components checked. Called contractor. 

1A Pumps Pumps were inspected during leachate level monitoring and jump started. 

Site 2 Pump Pump were inspected during leachate level monitoring and jump started. 

• Octob.19 
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Re.ng Period: November 27, 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

11/05/19 Yes p 

11/06/19 Yes p 

11/06/19 Yes p 

11/14/19 Yes • p 

11/14/19 Yes p 

11/18/19 Yes p 

11/18/19 Yes R 

11/20/19 No R 

11/25/19 Yes p 

11/25/19 Yes R 

11/27/19 Yes R 

Additional Comments: 

CEC Project 180-248 

Landfill Main.nee Summary 
Zion, IL 

/!l:L·✓ 'l.la/jJo rla . 
Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

Site 1 B leachate tank Float shutoff system was inspected for operation. 

All Sumps Inspected and tested all sumps for functionality. 

9th Street Manhole pumps were tested and inspected. 

Site 2S, 2N, 1B South Vaults inspected and checked for flow. 

Entire Site Surface !Emissions scans were performed. No exceedances 

Compressor Inspected, oil checked and radiator, blown out. 

Site 1B N Pump New Seal-tigtlt was installed. Wiring was inspected and repaired. 

EW37AA Pump failed to operate. New parts were ordered for the pump repair. 

All Sumps Inspected and tested all sumps for functionality. 

Site 1B N Pump New pump installed, wire installed, bubbler tube installed 

Entire Site Gas Migration monitoring conducted. No exceedances 

'-

November 2019 
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Reporting Period: December 23, 2019 
Inspection Performed By: G. Komperda 

Date 
System Proactive/ 

Repaired Reactive 

12/10/20 Yes p 

12/10/20 Yes p 

12/17/20 Yes p 

12/17/20, Yes p 

12/23/20 Yes p 

I 
12/23/20 Yes p 

12/30/20 Yes R 

12/30/20 No R 

' 

Additional Comments: 

CE.ect 180-248 

a·u:!Lo/ Landfill Maintenance Summary 
Zion, IL Civil & Environmental Consultants, Inc. 

CEC Project 180-248 

Diagnosis of Problem Causing Corrective Action / Description of Maintenance Performed 
Reactive Action 

9th Street Manhole pumps were tested and inspected. 

Pump 1B North Heat trace and insulation installed. 

Site 1A Pumps inspected and jumped. 

Site2 Pumps inspected and jumped. 

9th Street Manhole pumps were tested and inspected. 

Entire Site Valves Exercised, site inspections conducted. 

Compressor Inspected, oil chec~ed and radiator blown out. 

Site 2S, 2N, 1 B South Vaults inspected and checked for flow. 

'\ 

• Decem.19 
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Appendix E-19 

RCRA Part B Post-Closure Permit Renewal Application 
Zion Landfill Site 1, Phase A 

May 2021, Revised June 2025 

Blower Building and Flare Drawing 
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Gas Monitoring Plan 
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File 0120-37-01 
March 2021 

GAS MONITORING PLANi ~ .. 

ZION LANDFILL 

SITE 1, PHASE A 

RCRA ID Number: ILD 980700728 

RCRA Permit No. B-23R 
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1.0 INTRODUCTION 

The Zion Landfill is located at 9th Street and Green Bay Road in Zion, Lake County, Illinois. 
The portion of the facility regulated under a RCRA Part B Post-Closure Permit is known as "Site 
1, Phase A" (Site IA). The most recent version of the Post-Closure Permit Application 

submitted to the Illinois Environmental Protection Agency (EPA) for review is dated May 2021. 

Although a Gas Monitoring Plan is not required by the applicable regulations contained in 35 
IAC Parts 702, 703, 705 and 720 through 729, because a sufficient volume of municipal solid 

waste is believed to have been disposed within Site IA, perimeter gas monitoring has been 
occurring under the Effective Permit, originally issued by Illinois EPA in 2011. 

The following Gas Monitoring Plan is intended to be implemented as part of post-closure 
activities at Site IA. It has been prepared in general accordance with Section 3.3.A the Illinois 

Environmental Protection Agency (EPA) guidance document, "Informational Requirements for 
Leachate and Gas Control Systems at Certain Landfills at RCRA Facilities". This Plan is 
designed to monitor the buildup and composition of landfill gas . 

I 

J: 'J'rojec11'.0/(J(J.{J/99i0/10'.31,0l'Renewa/ Ap 1021\Gas Monitoring Plan 2021.doc 
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2.0 GAS MONITORING SYSTEM 

2.1 Likely Gas Migration Paths 

The uppermost soil units at the facility are comprised of various glacial morainal deposits and 

interglacial deposits of lacustrine and fluvial depositional environments. The moraine deposits 

consist of clayey brown to gray till. The higher energy lacustrine and fluvial depositional 

environments resulted in deposition of coarser grained sand and gravel units within the finer 

grained till matrix. 

Boring logs from the gas probes and groundwater monitoring wells historically installed at the 

facility indicate that the majority of the soils within approximately 100 feet of the ground surface 

are comprised of clay and silty clay. The laterally continuous uppermost aquifer for purposes of 

post-closure groundwater monitoring at the facility is located within the unconsolidated glacial 

deposits and is known as the "shallow drift aquifer". It is located at approximately 100 feet 

below ground surface. While not laterally continuous, other coarser sand and gravel units are 

sporadically located above the shallow drift aquifer, beginning at a depth of approximately 20 

feet below ground surface. At depths below approximately 20 feet below ground surface, these 

sand and gravel units tend to be saturated. These saturated shallower units are also monitored as 

part of the post-closure groundwater monitoring program at the facility. At depths shallower 

than approximately 20 feet below ground surface, these sand and gravel units tend to be 

unsaturated. 

The report documenting the completion of the installation of the final cover system at the facility 

was submitted to Illinois EPA in February 1998. The existing final cover layer at the facility is 

comprised of clay, geomembrane, geocomposite, protective soil, and top soil. The final cover is 

designed to limit direct exposure with the waste materials, minimize liquid infiltration, and 

minimize vertical gas migration from the underlying waste materials. Consequently, subsurface 

landfill gas is expected to migrate laterally to the more porous coarser grained unsaturated soil 

units intersecting with the landfill. It is these unsaturated coarser grained units that are believed 

to represent the most likely gas migration pathways from the facility. Landfill gas produced 

within the upper layers of the waste may be more inclined to migrate vertically and therefore the 

following Plan also includes surface monitoring within the waste footprint. 

,
Weaver 
Consultants 
Omup 
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2 

I 



R 002396

2.2 Physical Components of Gas Monitoring System 

2.2.1 Devices Within Waste Unit 

The gas monitoring within the waste unit performed in accordance with this Plan will be limited 

to surface scanning along a pre-determined grid. Consequently, no physical components are 

associated with gas monitoring within the waste unit. The scope of the gas monitoring within the 

waste unit is presented below in Section 3.1. 

2.2.2 Below Ground Devices Around The Unit 

A series of gas monitoring probes have been installed around the perimeter of Site lA. The 

location of the gas monitoring probes is show on Figure 1. The gas monitoring devices are 

placed at intervals and elevations around the perimeter of the waste to provide a representative 

sampling of the composition and buildup of gases in the area adjacent to Site lA. Construction 

diagrams providing the as-built details for these gas monitoring devices are presented in 

Attachment 1, along with boring logs providing a description of the subsurface soil materials 

encountered during the installation of the gas monitoring devices. The gas monitoring points are 

screened in the most likely subsurface gas migration pathway, comprised of the unconsolidated 

sand and gravel unit located at approximately 20 feet below ground surface. 

The devices are constructed from polyvinyl chloride (PVC) and will allow for the collection of a 

representative sample of gas. The gas monitoring points are designed and constructed to 

measure pressure and to minimize gas leakage. The gas monitoring system does not interfere 

with the operation of the liner, leachate collection system, or have an impact on the schedule for 

installation of the final cover system. The final cover system has already been installed and the 

documentation report was submitted to the Illinois EPA in February 1998. 

2.2.3 Ambient Air Monitoring 

Ambient air monitoring will be conducted during the post-closure care period, as described 

below in Section 3.2, however there are no physical components associated with ambient air 

monitoring. The monitoring will be performed with instrumentation needed to obtain the gas 

measurements referenced below in Section 3.2. • 

2.2.4 Air Devices Within Buildings 

Presently, the on-site building located closest to the waste boundary is the Blower Building 

located approximately 650 feet west of the facility waste boundary. This building is only 

occasionally occupied, when maintenance and/or monitoring activities need to be performed on 

-.~:l'tanta 
~ Group 

J:IProjec/SI0/OfUJ/9910/2013710/IRenewa/ Ap 202/IGas Monitoring l'/an 2021.doc 
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the blower equipment. Given the distance from the waste boundary and occasional human 

occupancy, methane monitoring within this building will only be initiated in the event of a 

confirmed exceedance at the perimeter gas monitoring probe located nearest the building (i.e., 

GP-10) and monitoring will only be required when the building is occupied. Monitoring may 

take the form of personal gas monitoring devices. 

Weaver 
Consultanta 
Omup 
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• • 3.0 SCOPE OF GAS MONiTORING ACTIVITIES 

Gas monitoring activities at Zion Landfill Site IA will be comprised of the following 

components: 

1. Monitoring within the waste unit; 

2. Monitoring from existing below ground devices around the perimeter of the unit; and 

3. Ambient air monitoring around the perimeter of the unit. 

The following provides additional details pertaining to each of the above monitoring programs. 

3.1 Monitoring Within Waste Unit 

Air within the waste unit will be monitored in accordance with the Title V Clean Air Act Permit 

Program (CAAPP) Permit No. 097200AAV. 

3.2 Gas Probe Monitoring 

The existing gas monitoring probes outside the waste boundary will be monitored on an annual 

• basis for the following parameters: 

• 

• Pressure; 

• Temperature; 

• Methane; 

• Oxygen; and 

• Carbon Dioxide. 

Procedures for responding to a gas exceedance are presented below in Section 4.2. 

The gas probe monitoring results will ·be reported within an Annual Report submitted to the 

Illinois EPA by March I the following year. 

3.3 Ambient Air Monitoring 

Ambient air monitoring for methane will also take place at the Zion Site IA facility on an annual 

basis. The ambient air monitoring will be comprised of the following: 

I. Monitoring three locations downwind of Site IA; and 

1Weaver 
Consultants 
Gmup 
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2. Monitoring for at least one location upwind of Site lA. 

Ambient air monitoring will not be performed if the maximum sustained wind speed in 

proximity of the facility is greater than IO miles per hour. The downwind locations must be at 

least I 00 feet downwind of the edge of the refuse or at the property line, whichever is closer. 

The upwind monitoring point(s) will be utilized to evaluate whether a potential source(s) upwind 

of Site IA are impacting the monitoring results. These points may be particularly important at 

this facility, given the fact that other waste disposal facilities are located near Site lA. The 

monitoring locations should be clearly documented on a site map and be consistent, depending 

upon wind direction. The Ambient Gas Monitoring form included in Attachment 2 should be 

completed each time ambient air monitoring is conducted. 

The ambient air monitoring results will be submitted to Illinois EPA with the above referenced 

Annual Report by March 1 the following year. 

1Weaver 
Consultants 
Group 

---- ---- ~ - ------ -J,IProjtclSlOJOIUJ/99:012olJ110JIJl;;;;;,,,-Ap202/\GasMoniioringP/an202/.doi:~ - -- - -~-- - -- c-c - - ~ ' - - ·~ - - - - ' 
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4.0 RESPONSE TO GAS MONITORING EXCEEDANCE 

4.1 Monitoring Within Waste Unit 

A measurement of 500 parts per million or more above background at any location will be 

recorded as a monitored exceedance. Corrective action(s) will be taken by adjusting the vacuum 

of the adjacent wells to increase gas collection in the vicinity of the exceedance and re­

monitoring within 10 calendar days. If there is a second exceedance, then additional adjustments 

will have to be made and re-monitoring conducted within I 0 days. If there is a third exceedance 

at the same location, then permittee must re-monitor within I-month from initial exceedance. If 

the exceedance continues to be present, then a new well(s) or other collection device must be 

installed within 120 days of initial exceedance or an alternative remedy, such as upgrading the 

blower, header pipes or control device must be inst~lled within a specified timeframe. 

The above procedures are in accordance with the Title V CAAPP Permit for the facility 

referenced above. 

4.2 Perimeter Probes and Ambient Monitoring 

For purposes of the perimeter probes and ambient monitoring discussed above in Sections 3.2 

and 3.3, any of the of the following will be considered a preliminary gas monitoring exceedance: 

1. A methane concentration greater than 50% of the lower explosive limit (LEL) in air 

attributable to Site IA detected in any of the below ground monitoring devices outside 

the waste boundary; 

2. A methane concentration greater than 50% of the LEL in air at a downwind ambient 

location attributable to Site l A detected during ambient air monitoring; or 

3. Malodor attributable to Site IA is detected beyond the property boundary. 

If any of the above occurrences are observed, permittee has the option of conducting additional 

gas monitoring to verify the initial result. The additional monitoring will be comprised of 

monthly sampling for a period of at least 6 months following the initial occurrence. If the initial 

concentrations are consistently observed during the verification period, then within 90 days of 

the date of verification, a permit modifi~ation shall be submitted with a proposal to address the 

condition(s) . 

, Weaver 
Consultants 
Gn,up 

J:\ProjectslOIOIUJ/9910/20137\0/IRcnewa/ Ap 202/IGas Monitoring Plan 2021.doc 

7 
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The monthly gas monitoring would not need to be performed if permittee submits a proposal to 

address the condition(s) within 90 days of the identification of the initial exceedance. 

If malodor attributed to Site lA is detected beyond the property boundary, then the condition 

must be documented for an extended time period before additional action will be undertaken . 

'j Weaver 
._, Consultants · 

Group -
8 

- - • • • - ~~J:1Proj,e1slOJOfMJ99\0i20137\0JIRenetva/Ap201/IGa1MonitoringPlan202J:doc - --- -_ - =--

• 

• 

• 
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GP-2~ 
LEGEND 

APPROXIMATE GAS PROBE LOCATION 

PROPERTY BOUNDARY 

WASTE MANAGEMENT BOUNDARY 

POINT OF COMPLIANCE 
SOURCE: LAND CONTOURS BASED UPON AERIAL SURVEY PERFORMED APRIL 2020, BY TETRA TECH. 
COPYRIGHT © 2021 WEAVER CONSULTANTS GROUP. All RIGHTS RESERVED. 

400 
APPROXIMATE GRAPHIC SCALE 

200 400 800 

1 inch = 400 ft. 

PREPARED FOR: 

ZION LANDFILL 

GAS PROBE LOCATION MAP 
SITE 1 - PHASE A 

POST-CLOSURE PERMIT APPLICATION 
LAKE COUNTY, ZION, IL 

REUSE OF DOCUM ENTS 
lHIS DOCUMENT, AND THE DESIGNS INCORPORATED HEREIN, AS AN INSTRUMENT OF PAOFESSlONAl SERVICE, IS THE 

PROPERTY OF W EAVER CONSULTANTS GROUP, ANO IS NOT TO BE USED IN WHOLE OR I N PAlH, WITHOUT THE WRITTEN 
AUTHORIZATION OF WEAVER CONSU l TANTS GROUP 

uorl01-I '' !o fy z]/!,"Z,,r 
-z_; o,~ 

1of1 /z Y rrr rf','11.,t,. • 6-ZJ{-f4/l- B 

• 

< 

V 

DRAWN BY: RMD Weaver 
Consultants 
Group 

REVIEWED BY: MM • 

i-,;;;DA.;.;T.;::;E:;..2;;c.;;:2=,2fc.;:2:.:;0.=.2=..1 _-I 

FILE: 0120-037-10 

CAD: GASPROBE.dwg 

CHICAGO, ILLINOIS 
{312) 922-1030 www.wcgrp .com FIGURE 1 
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Perimeter Landfill Gas Monitoring Probe Locations 

Zion Landfill 
Zion, Illinois 
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i 

I· 

.I 
I 

·I·, 

I 
I 

PROJEC'l': 
• LOG· o·F BORING 

BFI --~•• Probes, Winthrop Harbor Landfill 
DRILLER: Patrick Engineering ~: 2/28/89 • COMPLETE: 2/28/89 
~: CHE-75" 

GROUND EL.: 758._9 

• LOG ELEV. DEPTH 
(ft.) 

LOCATION: N 11362.0S, E 8657.34 

W.L. & ?IME: 

SAMPLE 

SOIL DESCRIPTION . TYPE 6 NO. SPT WC 
DEPTH (ft.) % 
R .... ov o, 

BORING NO.: GP-2 

!!!!!! : l OF 2 

NOTES 
a 

• 
TEST RESULTS 

758.9 ·o.o :-:·1---------------------·..;.·_+-----+---+--+----IAdvanced borehole Brown gray black and red mlxed silty clay, 
• uslns 4-1/1+11 I.D. trace ·to and coarse to flne sand, trace to some 

.. coarse to fine gravel, very stiff. to Juird, low. SS·l 
3 HSA. • 

plastlclty, dry to moist, fill· : CL· . . 
5 "l.0-2.5 Frozen 

·B''R 7 
... .. 

.SS-2 ,. .. 
2.5-1+.o - 13 l+.S+* .. 
14"R 12 

SS-3 8 
4.0-5.5 12 l+.O* .. 
18"R. 14 

ss-,.· a 
5 .• 5-7.0 13 l+.S+* 
l8"R 22 

ss-s 11 
1.0-a.s 16 4.5+* 
18"R 27 

SS-6 12 
a.s-10.0 18 
18"R 20 

SS-7 6 
10.0-11.s 16 
18''R 23 4.S+* 

SS-8 8 
11.5.-13.0 9 
18"R 13 

SS-9 7 
13.0-14.5 9 3.3+* 
18"R 12 

ss-10 4 
14.S-16,0 a 2.6* 
18"R 11 742.9 L6.0 ) . A Gray silty clay, 1111.tle to .some coarse to flne .SS .. llA,B 3 

sand, little coarse to fine3ravel, stiff to 16.0-17.5 s 2.2* 
very stiff, low plasticity, moist CL 18''R 8 

B) Interbedded with gr~y clayey silt, trace medium ,.· ------1~-+----1~--• to fine sand, well graded, medium dense, 
saturated ML 

ss-12 
17.5-19.0 
lB''R 

ss-13 
ur.a-20.s 

,. 
6 l..8* 
9 

4 

I 1.5* 
- . - -- -• > . , 

B.& ... 1!!!11 ... ..,,.~m=!-&IIP-!Ha.■ai=ma!!l■ &llll'9 ■a.■.-.~~-'""" LAmJm-RY,"r.r..q",' ~TnR=NO:'.t •0 ·D1"7A""(h156.-/Dl."78\ - ~=~ ~ - ' 
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•• 

LOG 

•:: 

• . 

.. 

ELEV. 

738.9 

736.9 

PROJEC'.t: 
. • • LOG OF BORING· 

BFI - Gas Probes, ·Winthrop Harbor Landfill 

DRILLER: Patrick Engineering ~: 2/28/89 COMPI.El:E: 2/28/89 

!!!a= am-1s 

GROUND EL.: 758.9 

DEPTH 
(ft_.) 

20.0 

22.0 
End .of Boring 

.. 

LOCA?ION: N 11362.05, E 8657.34 

W.L. & :tIME: 

SAMPLE 

SOIL DESCRIPTION TYPE a NO. 
DEPTH (ft. 
RECOV.(in.1 

SS-14 
20.s-22.0 
l.8''R 

at 22.0' 
: 

.. 

SP:T' 

,. 
6 
ll 

'. .. 

.. -~----- -···-···---·-·- ·-·-· 

WC q~ 

% (tsf) 

.i. 7* 

.. 

BORING NO.: GP-2 

.!!!!I: 2 OF 2 

NOTES 
a 

TEST RESULTS 

.. 
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i .-.i 

i : 

l. 
I' ,, 

I 
. 

.. 

' : . 
i' 

Depth 

• PAOLOCK WI TH HAR DEN ED SHA Cl<LE 

EL, 761.63 ---1.,,-...,,,, 
THREADED PVC CAP ----'Ii...-: ..z..-+---- EL. 761.40 
WITH BRASS PETCOCK 6"0.D. STEEL WELL PROTECTOR 

WITH HINGED LIO 

GROUND SURFACE 
-.,, 
N • 

0 -.J--?Slil!S'&I,-----
CEMENT-BENTONITE GROUT 

--1-----2
11

1.D PVC RISER 

BRO'IJJJ, GiR.AY, SLACk, A~D 
ICEb SILTY Ci.A"f. w/SAlllb I ,·1tAV SL. ' ,,,,_,_ 

16.0'-------------

.. 

r:i.,....,_---1----2"1.D.,SCH. 40, 0.060
11

SL.OT 
PVC SCREEN 

-a.---1---- PEA GRAVEL PACI( 

(i;,CA-f Sl&.'fY CL,14"'( 1Nree6E~D#b ~ 
w/ Q RAY Cl..~'/ly s,1.-r 

.. ... : . 
PVC END CAP 

NOT TO SCALE 

BFI WINTHROP HARBOR LANDFILL 
DATE: FEB. 28 1989 JOB NUMBER D 178 

METHANE PROBE NO. 
GP-2 

PATRICK ENGINEERING IN 
Engineer• • Archlt:ect:a • Hydralagiat:a 

~_laglat:a • Survayara 
~ , • -:. - - ,:;;---., -..,-:;. ~ ,-=.--e "' _,_ =-= :.:.....,;;.r,v1=11.;o-....,<.>- ~~"'~ "='Gian EH·· -- IIHnala _ 
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Civil & Environmental Consultants, Inc. 
1230 E. Diehl Road, Suite 200 
Naperville, Illinois 60563 
Telephone: 630-963-6026 

CLIENT Republic Services, Inc. 

PROJECT NUMBER~~2403 

DATE STARTED 9/24/24 COMPLETED 9/24/24 

DRILLING CONTRACTOR~T"""S'"'C,__ _________ _ 

DRILLING METHOD HSA with Auto Hammer 

CEC REP _V::..:M,.,_ ______ _ CHECKED BY--'M=C.:.:.M,__ __ _ 

NOTES _____________________ _ 

MATERIAL DESCRIPTION 

Brown and gray silty CLAY, trace sand, moist, hard 

Gray and tan CLAY, moist. stiff 

Gray silty CLAY, trace sand, trace gravel, moist, soft 

Brown to gray silty CLAY, trace sand, moist, hard 

(Continued Next Page) 

UNG NUMBER GP-02 
PAGE 1 OF 2 

b Probe Installation 
I 
lay Road. Zion. Illinois 

I BACKFILL ______ _ 

I 
-•HUL.&:; URILLINU_' N~I:::_-_______________ _ 

AT END OF IDRILLING_N~E~-------------

AFTERDRILLING_-_--_______________ _ 

:I: 
1-_ 
fuE. 
0 

0 

w 
Q. 
>O:: 
1-W 
wCD 
...1::li, 
Q.::, 
::li:Z 

c'5 

ss 
1 

ss 
2 

ss 
3 

80 

75 

90 

~ z­::, w 
o3 
Uc( 

3:> 
0~ 
..J 
CD 

3.5.7. 
10 

(12) 

z A SPT N VALUE .6. 
~ 20 40 60 80 
1-c PL MC LL 
W!!l I e I 
G - t---2~0~~40=--_6=0=---=80"'--1 
fr □ u~s (tsf) o 

2 3 4 

4 

7-9-9- 4.5 
10 

(18) 

4-6-7-9 
(13) 

2 

ss 
4 95 3-5-7-7 1 •5 

ss 
5 

ss 
6 

ss 
7 

ss 
8 

ss 
9 

ss 
10 

(12) 

38 4-7-7- 0 5 
10 

(14) 

95 4-6-11- 4.5 
14 

(17) 

100 4-6-13 
17 

(19) 

90 7-13-
13-12 
(26) 

95 4-7-13 
16 

(20) 

80 

3 

4 

3 



R 002410

.. Civil & Environmental Consultants, Inc . BORING NUMBER GP-02R 

• 1230 E. Diehl Road, Suite 200 PAGI; 2 OF 2 
Naperville, Illinois 60563 

--- - - - . Telephone: 630-963-6026 

CLIENT Re12ublic Services, Inc. PROJECT NAME Zion LF O&M Gas Probe Installation . - --
PROJECT NUMBER 170-226.2403 PROJECT LOCATION 701 Green Bal! Road, Zion, Illinois 

w '# ~ z A SPT N VALUE A 
a. 

C 0 ~ffi >- z- w 20 40 60 80 
0 :i:CJ :I: o::- ::,W a. 
ii= MATERIAL DESCRIPTION 

1-_ wm wO o3 1-c;:::- PL MC LL a.a a.;:: ....1::E >0 u~ W.!l I • I >-
~...I w-a, a.::, co:: ~- 20 40 60 80 iii (!) 

0 :ii,z o- 3:z 0 
<( w 0- 0 □ UCS (tsf) 0 en 0:: ...I a. ID 

20 1 2 3 4 
Gray silty CLAY, moist, very stiff : 

~ 

-~ 
ss 100 2.5 

~ 
11 3-5-7-8 •• : 

(12) 
,. 

740 ~ ss 80 3.5 12 3-5-7-5 .. 
(12) 

,.....lL I ss 89 2 : 
13 3-5-5-6 : : 

(10) 
,. -

End of boring at 26.1 feet. 

• : .. .. 
.. 

: 

.. 
: 

: 
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Site Name: Zion Landfill Project Number: 

Xorthing: 2118882.873 (feel) Drilling Contractor: 

Easting: 1106185.97 (feet) Driller's i\'ame: 

GS Elevation: 762. 99 (feet msl) CEC Inspector: 

Drilling Method: Hollow Stem Auger 4 1/4" 

Drilling fluids: N/ A 

Th1clmess Depth 
lfcctl 

GAS PROBE CONSTRUCTION DIAGRAM 

I 70·226·2403 

TSC 

Jim Wilson 

Vincent Morales 

Elc,·auon 
(feet mslJ 

Pl"Ube ID: GP-02R 
Ref. Boring ID: 

Drilling Dates: 9/24/2024 

Probe Completion Oat, 9/24/2024 

Top af Protec11,.,·e Casmg ----------
765.79 

Protective Casing 
M aterral Type· 

Diameter (1n) 

.~~!!.!!!lized Aluminium Vented (\',-SJ ..... 1'" ..... 
_____ 4.;..'_' ____ , Locked (YtN) 

Top ur Riser Pipe 
(TOCI 

GruunJ Surfow (GS) a.nU Tnµ 

T 
of Uprcr Seal ____ .., 

28.59 
Well 
Lens.th 

5.59 

j 

20'6" 
Frher Pack 
Tiuckncss 

Uppc1 Seal Tluckncss 

Tup uffilte1 Pack 

Top or Screen 

Screen Length 

Top of Screen 

Bonom uf Scrc1:n 

Runom of Don:holc and 
...%.-----'L--...;7..:3:..:6:..:·=9,.. Ronom of End C.ap 

756.90 

20' 

Borehole Di:,mrter (in.) 

Static Water Level in Probe (Below TOC rt.):_N_/A __ _ 
Notes: 

765.49 

~4.25 -I 
(ie-=rmsl)=- N/A 

V 
Length (ft I 6' Key':-Jo N/A 
Cap Type: Aluminium Vented (YtNJ. N 
Surface Seal Type: Ceme,.:.n:..:t.;;a:..:t..:sc=u..;.rf.:.;a:..:c,.,e'---·---------
Ma1erial \"olume I ba_g·······•'-----·············---
Sonotubc'® l/sod iot Forming tY i NJ NIA 
Upper Seal Type: Bentonite 

Matcmd \"olume ----······!.!J.l!&:~J!!.0_1_h.;;s-'e""a"") ___ _ 
Hydrouan Water Vol " S gal Hydr Trme I0min 
Grout Type: NIA 

J.1ilu:nnl \'olume.a -------·--·--·--lbs uf 
lbs of ·--------------· 

........................................... Guliuns uf \\
0

a1cr 

................. Totol Gallons of Grout 

Manur.1c1uu:1 / Supplier 

Lower Seal Type: ~IA _______ _ 
Ma1enaJ Volume 

Hydration \Vatcr Vol. 

FII.TER PACK 
Hydr "f1mc 

Secondary Fine Sand 1-'ilter Pack ( V / N ): ............. N_' ___ _ 
Fino Sand Type ------·······-········------
l'rne Sand \'olume(lhsJ 

Manufacturer/ Supplier 

Primary 1-·iltcr Pack 
filter Sand Type 

Filter Sand \'olume(lbs) 

Manufac1u1c1 / Supplu:r 

---~P;..c~a::..a:G!~~!, ______ _ 

•••••• 20 ba_g_s ·····•-·'----

Probe Riser Pipe 
Pipe Ma1erial Type 

Pipe Joint T)·pc 

Pipe ID (in) 2.049 Pipe OD (in J ~ 

___ PVC ·····-····PrpeSchedule .... 40 ··-

Length / Semon ( ft ) 

Length of an)' "Panral" Sectron (ft) 

Tolal Rrser Pipe l.eng1h (ft) 

Manufacturer/ Supphe1 

Flush Threaded with O•Ring_s ......... . 
I 0.0 No of Seets I 

_____ _:=;8,:::5~9-····-·······-
8•59 

Johnson Scrci:ns 
Probe Screen 
Matcm1J Type 

Scrn ID (rn ) 2.049 5cm OD (in ) ..• 2 3/8 ... 
___ _.:,r_,;..'C=- .......... sem Schedule 40 

Scrn Slot Si?.e l_in.)· 0.0 IO No Sluio/ft 

1.ength per Screen Section (ft ): I 0.0 ~o of Sects 2 --·-···----
Total Sloncd l.eng1h of Screen (ft) 

Manufacturer/ Supplier. 
----... !~"'.o'"'o ____ _ 

Bollom Cap Tvpe: PVC 
Total Gas Probe Length (feet) : 
Drilling/Const. Water Source: 

Mononex 

Length (fl.)" 

28.59 
N/A 
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• 
LOG 

.; 

: 

. . 

..... ..J. 

· .. 

.. 

; 

. r 
.. 

I 

.. 

LOG ·OF • BORING· • PROJEct: BFI Gas Probes, Winthrop Harbor Landfill 

ELEV. 

762.1 

.. 

.. 

74·7 .6 

742.& 

DRILLER Patrick Engineering ~; 11/09/88 COMPLE'IE: 11/10/88 
-~: am-ss/mucx 
CROUND IL.: 762.1 

DEPTH 
(ft.) 

SOIL 

LOCA:rION: N 12~62~20, E-8666.82_ 
W.L. & ?IME: 

SAMPLE 

DESCRIPTION TYPE Bi NO. 
JE TH(ft.} 
RECOV in ) 

o.o 
Brown and gray mixed silty clay, little to 
lil«.J!n•Coarse to fine sand, trace to 11tt1e 

SPT 

coarse ~o fine gravel,·Stiff to bard, low 
p~asticity, moist, fill CL ss-1 • 19 

.. 1.0-2.s 14 
••'• 

·18"R 11. 

SS-2 7 
2.5-4.0 6 
·1211R 7 

SS-3 5 
. 1+.0-s.s 11 

14"R 17 

SS-4 10 
s.s-1.0 17 
18 11R 25 

SS-5 11 
7.0-8.5 19 
18"R 2.7 

·ss-6 9 
8.s-10.0 17 
18"E 24 

-SS-7 7 
10.0-11.5 1.S· 
18"R 23 

SS-8 10 
11.S-13.0 14 
l.8''R 24 

SS•9 11 
13.0-14.5 18 
18''R 27 

14.5 
·Brown silty clay, little coarse to fine sand, ss-10 12 
little coarse to fine gravel, hard, low 14.5-16.0 24 
plasticity, moist CL 18''R 29 

ss-11 11 
16.0-17.5 22 
18''R 29 

ss-12 10 
17.5-19.0 18 

Gray ailty clay, little coarse to fine sand, l8''R 20 
little coarse to fine gravel, very stlff, low SS-13A,B 6 

t9.:S -;tlaatlci ty, moist CL - l311i920.5 1! 

WC 

% 

BORING :NO. : GP-3. 
fil!!!.!: l . OF 2 

NOTES qu 
8 

(taf) TEST RESULTS 

Advanced borehole 
uslng_-~-1/4" _-I.D. 
RSA. 

·Frozen 

.. 

.. 
: 

1.3* 

4.5+* 

4.S+* 

4.5+* · 

4.5+* 

4.5+* 

4.5+* 

4.5+* 

4.5+* 

4.5+* 

4.5+* 

3. 7* 
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~: CME-SSf.rRUCIC LOCArION: · H 12362.20, E 8666.82 
GRDURD EL.: 762.l. 

·~~-----~=--r----r---r----r----. SAMPLE 

11.L. & !IME: 

i. 

LOG ELEV. DEPTH 
(ft.) 

SOIL DESCRIPTION TYPE 6 NO. SPT WC • qu 
OE 11 H (ft.) 0,

0
• re (taf) 

RE :ov. ( in.) 

742.1 o.o -t--------------------+----+---t--~t-----1 

SS-14 . S 
20 •. s-22.O .. a· 

12. 
7~.l 22.0 -t------~---------------+-----t---t----t--,.--1 End of Boring. at 22.0' • • ·• 

·DA-ra■ ... M"' a=a..■IIP!ll&■e•e.■&IIIP!I ■a..1,-

NOTES 
a 

TEST. RESULTS 
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i . 

r·.·-· 

i ; 
! 

; 

i-
! 

' 

! . 
i 

I.; 

L .. 

WITH HARDENED SHACKLE 

Depth GROUND SURFACE • .o _..,e__..,,.:,ss,r-----,m 
CEMENT·BENTONITE GROUT 

~;;.....---2" 1.0 PVC RISER 

8Rowa.l f ~fi!AY S11.ry CL.A"/ 
wJ SA1-J1> I GilfA"IL, ,,,_,_ 

/JROVIN Sti,rf Cl.AY w/.sAAb 
I tliftA!IIR.-

a--+-~---2
11
1.D.,SCH. 401 0.060"SLOT 

PVC SCREEN 

• 

END CAP 

NOT TO SCALE 

BFI WINTHROP HARBOR LANDFILL 

DATE: FEB. 28 ·1999 JOB NUMBER ·o 178 

METHANE PROBE NO. 
G p .. 3 

.PATRICK ENGINEERING IN 
Engineer■ • Architect■ • Hydralogiata 

Gaalogiata • Survayara 
Gian Ell n llllnala 
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•• 

DRnLER: Patrlck Englne~rlng ~: 2/27/89 COMPLE'IE: 2/27/89 

,!!!!: CME-75 

GROUND EL.: 750.6 

LOCArION: N 12601.Sl, E 94S7.30 

V,L. & TIME: 

SAMPLE 

.fil!!!!: 1 OF 2 • 

· . LOG ELEV. DEPTH 
(ft.) 

SOIL 'DESCRIPTION TYPE 8 NO. ~PT we qu 
.. £PTH (ft.) % (tsf) 

NOTES 
a 

TEST RESU!-TS 

I , 

i".:. 

[ . 
I., 

r : 

i : 

RECOV. ( in.) 

750.6 0,0 -t---------------------+------t---t---+----1,Advanced borehole Brown gray black and red mixed sllty clay, 
uslng .4-1/411 I,D. trace to some coarse to •fine sJnd, tr.ace to 

little coarse to flne gravel, medlum stlff - t------t----+---+----1HSA, 
ss-1 9 to stiff, low plastlclty, molst, fill 

.CL 

•' 

743.17.S - ____________________ _, __ _ 
Brown and gray mottled silty clay, some 

1.0-2.s 
lO''R 

ss-2 
2,5-4.,0 
6"R· 

SS-3 
4.o-s.5 
6"R 

SS-4 
s.s-7 .. o 
6''R 

7 
s 

3 
.4 
s 

2 
3 
4 

1 
2 

.. 2 

coarse to fine sand, llttle coarse to fine SS-5 7 
gravel, hard, low plasticity, moist CL 8.0-10.0 10 

18''R 15 
22 

SS-6 s 
10 .. ·0-11.s 11 
18''R 17 

SS-7 • 10 
11.5-13,0 11 ,... 
18"R 16 

SS-8 7 
13.0-14,S 11 
18"R 13 

SS-9 7 
U.S-16,·0 10 
18"R 12 'Gradational Contact 734.6 tl.6.0 +====::....;::=::.:==-------------ll-----

• Gray silty and·clayey coarse to fine sand, ss-10 

1731.1. • 11.9. 5 

little to saae coarse to fine gravel, weU 
graded, medium dense to dense, wet SV 

Cradational Contact 
Gray silty clay and coarse to fine sand~ 
little coarse to flne .gravel, wll graded, 
low plasticity, very stiff, wet SV/CL 

.,. ________ _. --··-·-------·- ·-·-

6 
16.0-17.S 8 
18"R 10 

SS-11 4 
17.5-19.0 6 
lB''R 34 

SS-12 8 
HttQ•20.S 1, 

Fr~zen 

1,1*. 

1.0* 

o. 7* 

3.0* 

3.7* 

3.7* 

3.3* 

2,9* 
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'f 
! 
!. 
' .. "··· 

! . 
I
', .. .. 

r:: 
f .• 
k.: 

I . 
I.··. 

L . 

; ·: 
I 

1· 

r..: 

: 

LOG ELEV. 

7.30.6 

729.6 

.728,6 

;. ....... .... 

.LOG O·F BORING 
BFI - Gas Probes, Winthrop Harbor Landfill. 

DRI-LLD: Patrick Engineering ~: 2/27/89 COMPLETE: 2/27 /8.9 

!!!!: CHE-75 

GROUND EL.: 7S0~6 

LOCATION: N 12601,51, E 9457,30 

W.L. & nME: 

SAMPLE 

DEPTH SOIL DESCRIPTION TYPE a NO. 
('ft.) DEPTH (ft. 

~ECOV '" ' 20.0 

21.0 SS-13 
Cray silty clay, little coarse to fine sand,. 20.s-22.0 ,. 
trace ·coarse to fine gravel, very stiff, low 18"R. 

22.0 - 1-nlastici ty. moist CL 
End of Boring at 22.0 1_. 

'• .. 
: 

,. 

' 

'• 

. -

SPT 

8 
12 
14 

WC 

% 

.. q. 
u 

• JlORING NO. : G~-1+ 

!!!!!! : 2 0)1' 2 

• 
N~T·E S 

a 
(lef) TEST RESULTS 

.. 

2.7* 

.. -~ 

-

··-
T rv-rDft •V •' ,.,.Cl .,,.. l'lft . ft'I "19 ,._ •. e ... lft'I .. a' 
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• 
' ' I.· 

i 
I··. 

I· 
I. 

' ' i .. 

Depth 

WITH HARDENED SHACKLE 

~-c::-..-~=c- EL. 753.57 --•1, 

THREADED PVC CAP ---'II".-: ------ EL 753.34 
WITH BRASS PETCOCK 6 11 0.D. STEEL WELL PROTECTOR 

WITH HINGED LIO -.,, 
GROUND SURFACE N 

o -~--,.:i~::,s,,"-------J;II •,,tr----1-t----_ -_ -_ -~-~~P'&'.i,-
CEMENT- BENTONITE GROUT 

/1---1----2" I.D PVC RISER 

~--+--+--- 2
11

1.0., SCH. 401 0.060
11 

SLOT 
PVC SCREEN 

7.5'-----------

BllowJI 1,211,.1 Mor-ri.e1> 
S11.T'f CLAY W/ SA.110 /l;RA'l/61-

16.0'-------------

19.5
1------------1 

PVC END CAP 

NOT TO SCALE 

BFI WINTHROP HARBOR LANDFILL 

DATE: FEB. 27, 1989 JOB NUMBER D 178 

METHANE PROBE NO. 
GP-4 

PATRICK ENGINEERING 1·Nc .. 
Engineer& • Architect& • Hydrologists 

Glealaglata • Surveyors 
Glen Ell n llllnoia 
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LOG ELEV. 

I r. 742.0 

.. 

I .. 
• i •. 

: ... 

' I ; 
I . 

7.36.0 

i I 
.. 

.. 733.0 

I·. 
I.' 

730.5 

PROJECr: 
• . . LO.G.- OF. BORING · BFI - Gas Probes, Wiri~rop Barbor LandfU l 

DRILLER: Patz:ick Engineering• ~: 2/23/~9 COHPLEn:: 2/23/89 
RIC: CM!-75/'l'RUCK .-
GROUND EL.: .. !4i~o 

LOCATION:· N 10031.32, E 9259.76 
W.L. & TIME: 

SAMPLE 

DEPTH SOIL DESCRIPTION TYPE a NO. 
(ft.) DEPTH (ft.) 

- JV l I 

0,0 
Brown, gray and red silty_clay, little to and 
coarse to fine sand, trace to some coarse to 
fine gravel. a.tiff° to very stiff9 low. 
plasticity, moist to dry,. f:i.11 .... ,._, .. •ct/ ss-1 

1.0-2.s 
l''R 

ss-2 
.. .. 2.S-4,0 

• 12''.R 
.. 

SS-3 
4.o-s.s 

: 181'R 
: 

-&.o· SS-4 
Gray clayey silt 1nterbedded with red medium S .• S-7.0 
to fine silty a.and, medium dense, moist 18"R 

ML/SP 
ss-s 
7.0-8-.5 .. 
181'R 

,.o ss-6 
Gray organic silty clay, trace coarse to fine 8.5-10.0 • 
sand 9 trace coarse to fine gravel, roots, 18''R 
st1ff9 high plasticity, moist CF 

SS-7 
10.0-11.s 
18"R 

11.5 
Gray silty c.lay., same coarse to fine ·•and, SS-8 
little'coarse to fine gravel., very stlff, 11.5-13.0 
low plastlclty, moist CL 18''R 

ss-, 
13.0-14.S 

18''R 

SS-10 
14,5-16.0 

18''R 

SS-11 
16,0-17.S 

18"R 

SS-12 
17.5-19.0 
18"R 

SS-13 

- lt&Ai20.S 

SPT 

9 
5 
·S 

4 
s 
s 
7 
7 
8 

7 
7· 
9 

s 
6 

12 

,. 
6 
7 

2 
4 
·a 

7 
7 
8 

s 
s 
7 

4 
6 

11 

8 
11 
15 

6 
1.0 
11. 

4 

' 

WC 
% 

qu 

(tsf) 

BORING NO.: CP-9· 
§!!!!!: 1 "oF· 2 

• NOTES 
a 

TEST RESULTS 

Advanced borehole . 
using 4-1/411 I_ .D. 
RSA, . . 

Frozeri : 

.. 

. . 

1.1* . . 

: 

: 

1.3* 

1.6* 

3,4* 

3,2* 

3.4* 

4,0* 

4.1* 

1.7* 

LOGGED BY; CGS JQB NO,·: D178 (nf:bl49/dl78) 
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RIC: 011·75/'.tRUCK - .. 
"CROUND EL.: 742.0 

LOCA?ION.: N 10031, 32, E 9259. 76 
W.L. & rIHE: 

•• I . ______________ ....;,.;.... __________ _...S_A""!'M"""P .. L"""E~-.--_.--r---.--------

! .• , TYPE a NO. SP.T WC qu NOTES 

'. 
I• 
!. 
I .• 

·.i··· 

i 
i • 

i. ... 

i 
·! 

'. 

. LOG E-LEV. DEPTH SOIL DESCRIPTION 6 
(ft.) DEPTH (ft.) % (taf) TEST RESULTS. 

RECOV. ( in.) 
122.0 ~o.o -+--....------------------11------+---+---1~---1 

. SS•l4 3 
20.s-22~0 • • ,._ 1.3*" 

• · lB"R 5 : ... 
720.0 22.0 +--------------------+------+---+--t----1 End .-o.~ Borl~g_.at: 22.0' 

• • DATalr!W ·S::Mr.:111.Ml:i::ll:alMn .IIUr! 
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. ·. 

! 
i· .. 

' •'' 

I 
L 
i'. 

!· 
j'· 
I 

i .. 
J. 
1 ..• 

Depth GROUND SURFACE 
0 -...c...-,a;.:ig,&.,,-----

8£ow&J, fiatl4"f, ; ll~r> s~rt 
~""'1 1a1/ .S,bn> ( ~RAll61-, ,:,,. 

6.0
1-------------1 

Q8Ay CLAYIY S~~ l"1"1&Blb111b 
111/ ~&c, $1J..,.., SANb • 

9.0'-------------

&,tl4"f SI&. 'ry CC.A"/ Ill/ SA,/~ 
, I eill"'"''-

WITH HARDENED SHACKLE 

CEMENT-BENTONITE -GROUT 

--&-----2" 1.0 PVC RISER 

a---+---+----'---2"1,D., SCH. 40, 0.060
11 

SLOT 
PVC SCREEN 

END _CAP 

NOT TO SCALE 

BFI WINTHROP HARBOR LANDFILL 

• 

DATE: FEB. 2~, 1989 JOB NUMBER D17S 

METHANE PROBE NO. 
GP-9 

PATRICK ENBINEERING IN 
• Engln-r• •• Archlt:1:1ct:a • Hydralagiat:a 

. Geolaglat:a • Surveyor■ 
Gian Ell n llllnala 
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i 

'·. ! • 
!•· 
i :. 

j 
i .. 

[> 
I 

,.:.. 
-,·-·, 
~ ... .i 

i 
i 
I 

I 

t. : 

I 
I 

',: 
·I 
I 

-

I:. 
.. 

; 

;. . 
I. . 

... 
: 

t 

,. 

LOG. ELEY. 

735.1 
.. 

•' 

. ,, 

727.8 

723.8 

721.9 

719.l 

717.8 

LOG · OF BORING PROJECT: BFI·- Gas Probes• Winthrop Ha~b9r.L4ndf111 " 
DRILLER: .'· Patrick Eqi~e;~ing. • eJg:. 2/23/89 COMPLEfi: 2/23/89 
,!!!!: CME•75/rRUCR 
GROUND EJ..: 735.1 

LOCA?lON: ff iOOl+7.44, E 8690.SS 
W.L. & 7IME: 

SAMPLE 

DEPTH SOIL DESCRIPTION TYPE & NO. 
(ft.) DEPTH (ft., 

RECOV \jn J 
o.o 

Brown, ·gray and black sUty clay, little to 
some-coarse to fine sand, trace to little· . 
coarse to fine gravel, -stiff to bard, low 

ss-1 plasticity,_ .dry to mo~st, fl_ll. ct· 
1.0-2.s . . 

•. 8"R 

SS-2 .. 
2.S-4.0 . . 
8 11R 

SS-3 
4.0-5.S . . 
14"R • 

: 
-

SS-4 
s.s-1.0 
14"R 

7.3 ss-s 
. Brown silty clay, little to some coarse to 7.0-8.5 
fine sand, little to some coarse to.fine 18"R 
gravel, very stiff, low plasticity, moist 

CL s,s-6 
a.s-10.0 
18''R 

ss-7 
10.0-11.s 
14"R 

lll.3 - ------------------------Brown clayey silt, tTace coarse to fine sand, SS-8 • trace coarse to fine gravel, well graded, 
11.5-13.0 medium dense, low plast~city, wet• ML 
18"R 

113.2 SS-9 Gray clayey silt, trace coarse to fine sand., 
13.0-14.5 · trace coarse to fine gravel, well graded, 
18''R medium dense, low plasticity., wet ML 

ss-10 
14.5-16.0 

Gradationa.l contact 18''R 
L6.0 Gray silty clay, trace coarse t:o fine sand, SS-11 

trace coarse to fine gravel, very stiff, 16.0-17.S 
lov plasticity, moist: Stl/GW 18''R 

L7.3 
Gray silty and clayey coarse·to fine sand ss-12 
and coarse to fine arav~l, well graded, 17.5-19.0 
dense, saturated S'd/CM 18''1l 

SS•13A,·B 
.1laAi20.s 

SPT 

6 
8 
8 

3 
4 
4 

9 
ll 

9 

.,. 
5 
7 

7 
8 

10 

4 
9 

11 

6 
11 
11+ 

9 
11 
lS 

7 
10 
11 

10 
30 
lS 

10 
12 
22 

15 
20 
24 

9 

H 

, <C • : ~·"' BORING HO. : GP-10' 
SHEEI': 1 OF 2 

NOTES 
WC Qu a 
% (tef) TEST RESULTS 

., 

Advanced borehole 
using 1.-1/4" I .D .. 

'HSA 

Frozen 

-

0.7* 

2.4* .. 

1.8* 

2.7* 

3.4* 

'• 

3.3* 

3.3* 

L0CGED BY: ·Cf".S JOB NO.! D17A lntf'th1t.9/,t1'.7A\ 
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' :· 

!· 

_ .. j 

I 

··.i 

·-1 .. : 

['. 

I·. 
! r . 

i .. : 

PROJEC? : .. 
DRILLER: 

.• • · •. ·_ .• LOG · -OF BORING 
·&FI - Gas Probes, ~nthrop . Harbor Land,fill 

• Patrick Engineering SrAICr: 2/23/89 • ·c<lfPI.El'E: 2/23/89 ... -
~: OCE-75/l'RUCIC 
CROIIND EL. : 735 .1 

LOCArION: N 10047.44, E 8690.55 
w.L. & nME: 

LOG ELEV. DEPTH 
(f_t.) 

SOIL DESCRIPTION 

SAMPLE 
TYPE 6 NO. S PT WC 
DEPTH (ft.J % 

• R_.;Q\I l in .J 

BORING NO.: • GP-10. 
~: 2 OF "2 

NOTES 
8 

• 
TEST RESULTS 

725 •. l 20.0 +-----......;.. ____________ .,_ ___ -+--+--1-----1 

SS-:V. 11 
. 20.s-22_.p u 
•• .• 5•iR,. : 1u.1· 122.~ : .. ~ . .,._ _______________________ _.., ____ 1--+---1----1 

End -~_f Boi:ing at 22 .. 0• .. 

·13 

.... 

. . 
..... ,.... ....... --■.-...■·-•---•·-•- ···-



R 002423

,. 

' 
i 
I ,.· 

I • 
' : i . 
'· 

i i ... 

I. 
! 

PAOLOCIC WI TH HARDENED SHACKLE 

EL, 738.06 
THREADED PVC CAP -----'11"111: ---~--- EL. 737.84 
WITH BRASS PETCOCK 6"0.0. STEEL WELL PROTECTOR • WI TH HINGED LID 

Depth 
0 _...c...._,a~;,,------,111 

r--t----CEMENT-BENTONITE GROUT 

l-+----2" 1.0 PVC RISER 

BRowll, '-RA1 I /II.Ac" Sll:ry CLA'f 
_,, .$114111::• ' &.fl.A.II~--

1 • ,, .... 

7.3'-------------

aeo11YII SJ~-ry C'&.AY w/SAllr:. ; 
'41t.AIIII-

11.3
1 

---~---------

13.2
1

-------------

16.0'-.------------
/;;RA"1 S1&.'T"'f Cl,A'f w/SAllb l~IAt/A. 

17.3'-------------

13o'--+--+--- 2 11 1.0.1 SCH. 401 0.060" SLOT 

. . .. . 
. . 

PVC SCREEN • 

P·VC • ENO CAP 

NOT TO SCALE 

BFI WINTHROP HARBOR LANDFILL 

DATE: FEB. 23, 1989 JOB NUMBER D 178 

• METHANE PROBE NO. 
GP-10 

• 

PATRICK ENGINEERING IN ~ 

Engineera • Archit:ect:a • Hydralagiat:a 
Baalaglat:a • Surveyors 

~I~ -, _,__., -~~s:,c-,·.-c-"~-~-,-,,__.:z..;,4 .¢ = •" ,..,,.-~.~ ~..,~ ,~=:-:-·==~01anE1 n=111ina1a,::,e,::; • ...,;;.:,_.;7::;:__,..":7, ... ~:.:;;:; .. ;;z:. ;;;:: .. -..;.::,.:::_ -.:::~=­
i 
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• 

ATTACHMENT 2 • Gas Monitoring Forms 

• 
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Task 

I. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Ambient Gas Monitoring 

Zion Landfill, Site lA 

Monitoring Protocol 

Date: Time: ----- ------
Name of Sampler: -------------

Direction of Wind: -----
Is wind speed less than 5 miles per hour? Yes __ No _·_ 

Location ofThree Ambient Sampling Points-Downgradient of Wind: 

Point I: 

Point 2: 

Point 3: 

Monitoring Results: 

l st Location: 

2nd Location: 

3rd Location: 

Location of Ambient Background Sampling Point(s)- Upgradient of Wind: 

Point 1: --------------------------
~ o int 2 (if needed):-----------------~=== 

Point 3 (if needed): _____________________ _ 

Monitoring Results (Background): 

l st Location: -------------
2nd Location (if apl.): __________ _ 

3rd Location (if apl.) __________ _ 

Note: Attach map documenting location of each ambient monitoring location. 

• 

• 

• 
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• 

• Appendix E-21 

Operation & Maintenance Manual, Landfill Gas Extraction System 

• 
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• • 

BF1 

BFI ZION LANDFILL 

LANDFILL GAS EXTRACTION SYSTEM 
OPERATIONS ANiD MAINTENANCE MANUAL 

AUGUST 1998 

•• 
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·• CQM,INC. 
TRANSMITTAL 

TO: Mr. James A. Lewis, P.E. FROM: Mr. Paul J. Wintbeiser 

Onyx Zion Landfill CQM,.INC. 1·. 

2679 Continental Drive 

Mr. Randy Frank, P .E. Green Bay, WI 54311-6627 

Superior Services PHONE: (920) 
0

465-3911 

DATE: Augusfl, 2002 

RE: Zion LFG System PROJECT: 

WE ARE SENDING YOU: 

IE ATTACHED 0 UNDER SEPARATE COVER VIA 

[i] DRAWINGS □ SPECIFICATIONS □ 

□ DOCUMENTS □ COPY OF LBTI'ER □ 

i 
QUAN'JffY DESCRIPTION 

., 

\ 

1 Set Each "DRAFT" Zion LFG System Plan Modification Drawings 

• Jim and Randy, 

Please note the red, handwritten LFG pipe elevations on Drawing No. 2. I added them to your 

copies to explain how the tie-in to the Site 2 system works. Hyou have questions, please call;.p_ie, 

at (920) 46~3911. Thanks. 
i 

.. ,. .. _ 

IF MATERIAL RECEIVED IS NOT AS LISTED, PLEASE NOTIFY US AT ONCE. 

REMARKS 

COPYTO 

• . ... 

8/111>2 2:18 PMPJWOS-Ol-02 J.am.Fnmk-Tll.doc 
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. L. /)(A'rl ' o· I'\ 

I - ~~ P .f/1/Ll,e.-,t/" 

{VI~ t f: J ~ e, c~+r ;fu__f uJ 
r-o -Jfj) 'J 14~0 /.. f) J'1 
.S.se .rt· f'L'A/ -ti tf ~ 3- ()tJfJd -1- 3, IJtJ &.i 

Gu ,· "-I q 7o "~r 
SO JJ~ e,"z,,r6 

• 

• 
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• 

RMr, Inc. 
744 Heartland Trail (53717-1934) 
PO Box 8923 (53708-8923) 
Madison, WI 

........ ····-····' ···---··-·--:. .. 

Transmittal Letter 

Tel. (608) 831-4444 • Fax (608) 831-3334 

To: StevenP. Delfs 

701 Greenbay Road 

Zion, Illinois 60099 

We are sending you: 

l&I Report 

2 8/98 

Date: August 11, 1998 

Project No.: 3828.07 

Subject: BFI Zion O &M Manual 

Operations And Maintenance Manual, Landfill Gas 
Extraction System, BFI-Zion Landfill 

These items are transmitted as checked below: 

1&1- For your use 

Remarks: 

Signed: 

xc: 

Enclosed are two copies of the above-mentioned report. Please call me with any 

questions. 

P' 
Mark Torresani 
Project Manager 

File 

--/~ 

G:IDATAIBLANCHABILOrnDELFS.DOC 08111198 
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,,,-,,,.,, 
-.':l ·..;~:· 

''._,, • .~.l~I 

........ 

·r·~--..... .;,., .. . ' 
-........... ,: 

_--·-,.•I-
... ••:,....:;. , .. •. 

...... 

OPERATIONS ANO MAINTENANCE 
MANUAL 

LANDFILL GAS EXTRACTION SYSTEM 

BFI-ZION LANDFILL 

Zion, Illinois 

August1998 

Prepared For 

BFI WASTE SYSTEMS OF NORTH AMERICA, INC. (BFI) 
- P. 0. Box 3151 

Houston, TX 77253 
(281) 870-8100 

RMT, INC . 
744 HEARrl.AND TRAIL .. 53717-1934 

P.O. Box 8923 - 53708-8923 
MADISON, WI 

608/831-4444 .. 608/831-3334 FAX 
I:\ WP~N\PJT\00-00828\07\R0003928-0'7B 8/ 10/!lGll 

• 

• 

• 
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• . .. ,. 

TABLE OF CONTENTS 

Page 
CHAPI'ER 1: INTRODUCTION AND SYSTEM OVERVIEW 

1.1 GUIDE TO USE OF THIS MANUAL 1 

1.2 PURPOSE OF THE LANDFILL GAS EXTRACTION SYSTEM 2 

1.2.1 Fire and Explosion Hazards 2 
1.2.2 Health Hazards 3 
1.2.3 Odor 4 
1.2.4 Environmental Hazards 4 

1.3 SITE AND SYSTEM DESCRIPI'ION 4 

1.3.1 Site Description 4 
1.3.2 System Description 4 

1.3.2.1 ·Landfill Gas Extraction Wells 4 
1.3.2.2 Collection Header and Piping Network 5 • 1.3.2.3 Condensate Pump Stations 5 
1.3.2.4 Extraction Blowers and Ancillary Equipment 6 
1.3.2.5 Enclosed Flare System 6 
1.3.2.6 Condensate Collection Tank 6 
1.3.2.7 Gas Monitoring Probes 7 

1.4 RELEVANT LAWS AND REGULATIONS 7 

CHAPTER 2: SYSTEM STARTUP AND OPERATION 

2.1 GENERAL 10 

2.2 LANDFILL GAS EXTRACTION WELLS 10 

2.3 LANDFILL GAS COLLECTION HEADER AND LATERAL 
PIPING NETWORK 11 

2.4 CONDENSATE PUMP STATIONS 11 

2.5 CONDENSATE/LEACHATE COLLECTION TANK 12 

2.6 KNOCKOUTPOT 13 

I • ..... 

I:\ WPMSN\PJT\II0-03828\07\ROOD3828.0'7B 8/10/98 
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._:= 

TABLE OF CONTENTS 
(continued) 

2.7 EXTRACTION SYSTEM BLOWERS 

2.7.1 Startup Procedures 

2.8 

2.7.2 Routine Operation 
2.7.3 Shutdown Procedures 

BLOWER BUILDING ANOLLARY EQUIPMENT 

2.8.1 Initial Startup Procedures 
2.8.2 Routine Operation 

2.9 AIR COMPRESSOR AND DEHYDRATOR SYSTEM 

2.10 FLARE SYSTEM 

2.10.1 Initial Startup Procedures 
2.10.2 Manual Operation (For Troubleshooting Only) 
2.10.3 Automatic Operation (Routine Operation) 
2.10.4 Shutdown Procedures 
2.10.5 Emergency Shutdown 

CHAFl'ER 3: SYSTEM AND EQUIPMENT MAINTENANCE 

3.1 GENERAL 

3.2 LANDFILL GAS EXTRACTION WELLS 

3.3 LANDFILL GAS HEADER AND LATERAL PIPING NETWORK 

3.4 CONDENSATE PUMP STATIONS 

3.5 CONDENSATE/LEACHATE COLLECTION TANK 

3.6 KNOCKOUT POT 

~-7 EXTRACTION SYSTEM BLOWERS 

3.8 BLOWER BUILDING ANCILLARY EQUIPMENT 

3.9 <- AIR COMPRESSOR AND DEHYDRATOR SYSTEM 

3.10 ENCLOSED FLARE SYSTEM 

3.11 SITE MAINTENANCE 

3.12 MAINTENANCE SCHEDULE SUMMARY 
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TABLE OF CONTENTS 
(continued) 

CHAPTER 4: WELLFIELD MONITORING AND PROCESS CONTROL 

4.1 GENERAL 

4.2 OPERATIONS MONITORING -TESTING PROCEDURES 

4.2.1 Methane Concentration 
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Chapter! 

INrRODUCTION AND SYSTEM OVERVIEW 

1.1 GUIDE TO USE OF THIS MANUAL 

This manual describes the operation and maintenance procedures for the Landfill Gas 
Extraction System. The primary purposes of the manual are: (1) to acquaint landfill 
personnel with the overall capabilities of the system; (2) to outline the responsibilities 
of the operation and maintenance personhel; and (3) to provide personnel with the 
necessary instructions for proper operation and maintenance of the system. 

The purpose of this manual is to provide guidelines for operation and maintenance of 
the system. It is not intended to be a substitute for proper training and experience. 
On-site training and experience with the system will be required to complement the 
information in this manual. Modifications can be incorporated in the manual to 
accommodate changes in system operation. 

The manual is organized into the following seven chapters and five appendices. 

• Chapterl Introduction and System Overview 
• Chapter2 System Startup and Operation 

- Contains a detailed description of the operation of the system 
components, and overall system operation including startup, 
routine operation, _and shutdown procedures. 

• Chapter3 System and Equipment Maintenance 
- Describes and summarizes the basic maintenance procedures 

for each major system component. 
• Chapter4 Monitoring and Process Control 

- Provides monitoring requirements and process control 
procedures for maintaining efficient system operation. 

• Chapters Contingency Measures 
- Describes contingency measures including precautions for 

safety, procedures for emergency conditions, and 
troubleshooting procedures for equipment. 

• Chapter6 Records and Reports 
- Includes personnel, records, and reporting requirements. 

• Chapter7 Safety 
- Contains safety information for site personnel. 

• Appendix A Permits and Regulations 
- Contains relevant permits and regulations. 

• AppendixB Equipment Manufacturers Operation and Maintenance Manuals 
- Contains the relevant equipment manufacturers manuals. 

• AppendixD Monitoring and Record Forms 
- Contains forms for recording all relevant information about the 

system during operation. 
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1.2 

1.2.1 

• Appendix D Monitoring and Record Forms 
- Contains site monitoring forms for various components of the 

system. 
• Appendix E OSHA Regulations for Confined Space Entry 

- Contains OSHA regulations for Permit Required Confined 
Space Entry 

It will be a requirement for effective operation of the system that landfill gas extraction 
system operation and maintenance personnel become familiar with this manual and 
the Operating Permit contained in Appendix A. ·This manual is supplemented by 
operation, maintenance, repair instructions, and other information prepared by 
manufacturers of equipment incorporated in the system. Associated equipment 
manufacturers manuals are included in Appendix B. 

PURPOSE OF THE LANDFILL GAS EXTRACTION SYSTEM 

The Landfill Gas Extraction System is designed to control, remove and dispose of the 
gas generated within the landfill in a safe and environmentally sound manner. 
Landfill gas is composed primarily of approximately equal portions of carbon dioxide 
(CCh) and methane (~) along with small quantities of many other compounds. It is 
a product formed by the anaerobic decomposition of organic portions of the refuse . 

The rate and volume of landfill gas production depends on many factors. The most 
significant factors are: 

1. Composition of refuse, 
2. Age of refuse, 
3. pH of refuse, 
4. Moisture content of refuse, and 
5. Temperature conditions in the landfill. 

The rate of landfill gas production is not constant. Because so many variables affect 
the production of landfill gas, the total quantity and the length of time landfill gas will 
be produced is difficult to quantify. It is anticipated that peak production will be 
achieved within 5 years of closure and that after this peak, the landfill gas production 
rate will slowly decline. 

Installation and operation of the landfill gas extraction system is necessary to mitigate 
concerns arising from landfill gas generation. Primary concerns regarding landfill gas 
generation include fire, explosion, health hazards, odor, and environmental hazards. 

Fire and Ex,plosion Hazards 

Methane gas is the primary component of natural gas and is combustible when the 
methane concentration in air is between 5 and 15 percent by volume. The 5 percent 
level is called the Lower Explosive Limit (LEL). Below 5 percent, there is insufficient 
methane for combustion. Above 15 percent, called the upper explosive limit (UEL), 
there is insufficient oxygen for combustion. However, it is important to note that a 
concentration of methane above 15 percent is considered at least as dangerous as a 
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concentration between Sand 15 percent because as the methane dilutes with air. it will 
pass through the explosive range. When gas concentrations are low, it is common to 
express methane concentration as a percentage of the LEL. For example, 100 percent 
LEL is 5 percent methane in air, and SO percent LEL is 2.5 percent methane in air. 

Because the decomposition of buried refuse typically produces methane at 
concentrations ranging from 40 to 60 percent, landfill gas will always pass through the 
combu~tible range as it vents to the atmosphere and is dilut~d with air. Methane is 
lighter than air and will rise in the absence of a physical barrier. Landfill gas, being a 
mixture of methane and carbon dioxide, may be heavier than air or lighter than air 
depending on the specific mixture. 

As the w~ste within the landfill decomposes and gas is generated, the gas becomes 
trapped within the pore space of the landfill and begins to build pressill'e. This 
pressure gradient is the primary moving force of landfill gas although, to a much 
smaller degree, gas concentration gr~dients also contribute to g4'~ movem,ent. As 
pressure within the landfill continues to build, the gas will eventually expand along 
the paths of least resIStance. Generally, this forces the gas through the surrounding 
soils, the landfill cap, or through vents and other high permeability pathways. ff LFG 
is allowed to migrate through the surrounding soils, the potential for the gas to collect 
in explosive quantities in nearby structures exists. There have been many documented 
cased of explosions in buildings due to the migration of LFG. 

Generally, the potential for landfill gas migration is not constant and any activity that 
renders the soil cover less permeable will increase the tendency for lateral migration. 
For example, the potential for subsurface lateral migration can increase when 
precipitation or freezing temperatures reduces the permeability of surface soil. The 
placement of pavement, liners, compacted soils, or other types of cover on the landfill 
surface can have the same effect. 

1.2.2 Health Hazards 

Analysis of gas samples collected from previously-installed landfill gas extraction 
systems at other landfills have shown the presence of at least 80 volatile organic 
compounds (VOCs) with the following being the most common: benzene, methyl 
chloride (chloromethane), methylene chloride, trichlorofluoromethane, and vinyl 
chloride. These and other VOC compounds are known health threats, and some are 
suspected or known carcinogens. 

Landfill gas may be either heavier or lighter than air depending on its carbon dioxide 
content and may therefore accumulate in the tops or bottoms of sumps, manholes, 
trenches, drainlines, etc. Methane, carbon dioxide, or the landfill gas mixture may 
displace oxygen and pose a suffocation hazard as well as a fire or explosion hazard. It 
is mandatory to check these areas for gas concentration and oxygen content prior to 
entry . 
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1.2.3 Odor 

Although methane gas itself is colorless and odorless, the landfill gas mixture 
generated during the decomposition of organic matter is usually odorous. Odorous 
components of landfill gas can include mercaptans, VOCs, and occasionally hydrogen 
sulfide. A properly designed and operated active gas extraction system will eliminate 
most of these odors associated with the landfill. 

1.2.4 Environmental Hazards 

Migration of LFG through the landfill cap or surrounding soils can result in 
environmental hazards caused by destruction of the cap, vegetation stress, and 
groundwater contamination. 

1.3 SITE AND SYSTEM DFSCRIPTION 

1.3.1 Site Description 

The BFI-Zion Landfill is located in Zion, Illinois. Waste depths range from 30 feet to 
70 feet. Waste disposal has taken plac~ at the site for an extended period of time and 

• 

has been deposited· into three distinct areas. The areas are designated as Site lA, • 
Site lB, and Site 2. 

1.3.2 System Description 

The landfill gas extraction system co~ists of the following major components: 

1. Landfill gas extraction wells, 
2. Collection header and piping network, 
3. Condensate pump stations, 
4. Leachate extraction system 
5. Extraction blowers and ancillary equipment, 
6. Enclosed flare system, - -
7. Aboveground condensate collection tanks, and 
8. Gas monitoring probes 

This section describes each system component. An overall site plan for the system is 
presented on Plan Sheet A-1. Refer to this drawing for the location and configuration 
of each system component. Design criteria for the system components are 
summarized in Table 1-1 at the end of this chapter. 

1.3.2.1 Landfill Gas Extraction Wells 

The landfill gas extraction wells function to remove landfill gas from within the refuse 
by creating an area of negative pressure, thus providing a path of least resistance for 
flow of the landfill gas. Therefore, this action minimizes the vertical and lateral • 
migration of the landfill gas. In order to extract the majority of the gas, each well was 
constructed within approximately 5 to 10 feet of the bottom of waste. A typical well 
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construction drawing is shown on Plan Sheet 21. Drillers logs for each extraction well 
are also included in Appendix C of this manual. 

1.3.2.2 Collection Header and Piping Network 

The landfill gas system piping network functions to transfer the landfill gas from the 
extraction wells to the blower and flare as well as transport the condensate generated 
throughout the system to the condensate sumps. Each extraction well is connected to a 
lateral pipe or main collection header. 

1.3.2.3 Condensate Pump Stations 

Landfill gas collection systems create areas of differential pressures and temperatures 
within the landfill, thereby providing conditions for condensate formation. Normally, 
condensate forms when saturated gases, extracted from the warm landfill interior, 
enters the vacuum of the extraction system piping network and begins to cool. The 
condensate collects throughout the gas extraction system at the bottom of the laterals 
and headers. Condensate forming in the lateral piping and collection header network 
then flows by gravity to the condensate pump stations located at the low points in the 
main header system. 

Five condensate sumps were installed adjacent to the gas header line. A reducer tee 
was fused into the low point of the header line adjacent to the condensate pump 
station location. This tee allows the condensate to gravity-drain from the header line 
into the condensate pumping station through a 4-inch-diameter (SOR 11) HOPE pipe. 

The condensate pump stations were constructed two different ways, depending on the 
location. CS-1 and CS-2, which are outside the limits of waste, are double contained as 
shown in detail on Plan Sheet 23. Pump stations outside the limits of waste (CS-1 and 
CS-2) consist of an 8-inch diameter (SOR 11) HOPE pipe encased in a 12-inch diameter 
(SOR 17) HOPE pipe with a 12-inch diameter (SOR 17) HOPE flat cap welded on the 
bottom. Condensate sumps located within the limits of waste consist of an 8-inch pipe 
connected by a reducer to a 12-inch pipe with an HOPE cap fused to the bottom. A 
submersible pneumatic pump was placed inside condensate sumps to pump 
condensate to the condensate storage tanks. 

The discharge pipes from the condensate sumps transport the condensate to the 
condensate storage tanks for removal. In all locations where the condensate storage 
pipe is outside the limits of waste, a secondary HOPE containment pipe is provided. 
The second containment pipe can be monitored for liquid with a riser pipe as shown in 
detail on Plan Sheet 23. Refer to Details on Plan Sheet 23 for additional information 
regarding the condensate system. 

The condensate may contain variable concentrations of chemicals including VOCs, 
semi-volatile organic compounds (SVOCs), other organic compounds, and metals. 
Condensate quantities and qualities are also highly variable and unique to each 
landfill- and gas collection system design. However, as long as saturated landfill gas is 
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produced and its temperature and pressure is lowered, the landfill gas extraction 
system will produce condensate. 

1.3.2.4 Extraction Blowers and Ancillary Equipment 

The vacuum produced by the blowers functions to produce a negative pressure 
(vacuum) within the landfill. This vacuum removes the gas from the landfill and 
transports it to the flare system for combustion. The extraction system blowers and 
ancillary equipment are housed in the blower building located next to the enclosed 
flare system. 

1.3.2.5 Enclosed Flare System 

The enclosed flare system functions to destroy VOCs, odors, and toxic components in 
LFG via combustion. The enclosed flare system consists of several burner tips which 
release the gas for combustion within an enclosed area. Containment of the flame 
serves to increase combustion efficiency and provide a means of collecting exhaust gas 
samples. The flare is located adjacent to the blower building. 

1.3.2.6 Condensate Storage Tank 

• 

The condensate sumps pump condensate to the collection tanks located near the • 
blower building. A separate 8,000-gallon tank for Site I, Phase A is provided to allow 
for the collection and testing of condensate generated from landfill gas produced in 
Site I, Phase A. The other 8,000-gallon tank will serve the remainder of the gas system 
(Site I, Phase B and Site II). The condensate storage tanks were constructed by Modem 
Welding Company, Inc., of Newark, Ohio. The tanks are aboveground skid mounted 
and include the following features: 

■ 8,000-gallon capacity each 

■ Above ground skid mounted for ease of installation 

■ 12 inch thick compacted granular base material 

■ Secondary containment (a double-walled tank) with an insulated annular space 
with leak monitoring capability 

■ Visual and audible alarms to signal high levels of condensate 

■ Corrosion protective coating (interior and exterior surfaces) 

Condensate transfer pipes from condensate collection sumps CS-1 and CS-2 are 
insulated and heat traced aboveground to prevent freezing within the pipes. 

• 
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1.3.2.7 Gas Monitoring Probes 

The gas monitoring probes are located around the perimeter of the landfill. Each 
probe functions to detect LFG migration and therefore insure that the gas extraction 
system is operating properly and is effective in preventing the subsurface migration of 
landfill gas. 

1.4 RELEVANT LAWS AND REGULATIONS 

Appendix A contains the permits and regulations relevant to the operation of the 
landfill gas extraction system. These permits and regulations should be read and 
understood by the gas system operator . 
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TABLEl-1 
SYSTEM DESIGN CRITERIA 

,.I I 

General 

Methane content of landfill gas 
Carbon dioxide, air, and inerts 

Extraction Wells and Collection System 

Well Construction: HOPE, SDR-17 
Number of wells 
Well Depths 
Approximate gas collection area 
Collection System Constr.: HOPE, SDR-17 
Collection System Pipe Sizes 

Gas Blowers 

Type: Centrifugal 
Manufacturer: Lamson Corporation 
Model No: 513-GB 
Number of blowers 
Blower horsepower 
Design flow rate per blower (max.) 
Design inlet vacuum 
Design outlet pressure 

Flare 

Type: Enclosed 
Manufacturer: Callidus Technologies, Inc. 
Size: 11' Diameter x 40' Height 
Number 
Design flow (max.) 
Normalflow 
Operating (combustion) temperature 

• 8 

UNITS.· 

Volume percent 
Volume percent 

Each 
Feet 
Acres 

Inches 

each 
HP(each) 
SCFM 
Incheswc 
Inches we 

Each 
SCFM 
SCFM 
Degrees F 
Degrees F 
Degrees F 

_} 

50% 
50% 

72 
18to 74 

120 

6to12 

2 
60 

380 tol,000 
-30 
+18 

1 
3,200CFM 
2,600CFM 

1,400 (minimum) 
2,100 (maximum) 

1,600 (normal) 
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TABLEl-1 
SYSTEM DESIGN CRITERIA 

Condensate Pump Stations 
Pump Station Construction: 8-inch-diameter 
(SOR 11) x 12-inch-diameter (SOR 17) HOPE 

Number 
Pump Type: Pneumatic, Controllerless 
Pump Manufacturer: QED 
Model No: Solo II 
Fittings Model No: NA 
Air Header Construction: HOPE, SDR-11 
Air Header Size 
Co~densate Force Main Construction: 

HOPE (SOR 17) 
Condensate Force Main Size 

Condensate Storage Tanlc 
Type: 
Construction: VL-142 SA-36 
Manufacturer: Modem Welding 
Internal Coating: Corrocote II Urethane 
External Coating: Primer Ameron-Amerlock 

400 (5-8 mils OFT) 
Heater Type: Pipe insert heater tubular type 
Heater Manufacturer: lndeeco 
Heater Size: 
Tank Size: 

Air Compressor 
Type: Recip. 
Manufacturer: Ingersoll-Rand 
Model No.: Unit #1 - 2540 ElO; Unit #2 -

2545X10 
Oassification: Electric two-stage industrial 

air compressor 

Air Dehydrator 
Type: Desiccant Air Dryer 
Manufacturer: Ingersoll-Rand 
Air Dryer Core Kit (4 desiccant cores/2 for 
each tower & gasket kit) 
Model IR40CD Coalescing Air Filter 
Element 
Model 1R60PD IR60PD Particulate Air Filter 
Element 

9 

Each 

Inches 

Inches 

Kw 
Gallons 

... -_-· •. .--_,ntJANTl'IY 
·= .-··· -~-- •••• 

5 

2 

Z' and4" 

5 
8,000 
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SYSTEM STARTUP AND OPERATION 

2.1 GENERAL 

This chapter provides guidelines for startup, routine, and shutdown operations for 
each major system component. The procedures outlined herein cannot possibly cover 
every possible operating situation· and do not provide a substitute for proper training 
and experience. 

Proper operation and maintenance of the landfill gas extraction system is ~$$elltial to 
insure that the system functions safely and effectively. The primary operational 
procedure for the system entails regulating and adjusting the applied vacuum and 
therefore the gas flow rate at each extraction well. This procedure is referred to as 
''balancing11 or 11tuning11 the gas system. A balanced system requires that each well be 
adjusted to extract the maximum amount of landfill gas possible while maintaining 
control of migration and without causing an excessive amount of air intrusion through 
the landfill cover. Drawing excessive amounts of air into the refuse must be avoided 
because the presence of oxygen in the refuse can cause spontaneous combustion, 
resulting in a subsurface refuse fire. Monitoring and adjusting of flow ra'le. vacuum, 
methane con-tent. and -temperature must be performed to achieve and maintnin Sl(S'lem 
"balance". Monitoring and process controls are described in Chapter 4 of this manual. 

Detailed operating and maintenance procedures may be found in the equipment 
manufacturers' operation and maintenance manuals located in Appendix B. All 
manufacturer's instructions must be read and understood before operating the 
equipment. BFI should be contacted if additional assistance is needed. 

2.2 LANDFILL GAS EXTRACTION WELIS 

Landfill gas extraction wells have been installed within the landfill. As-built 
construction details for each well are shown on the well logs located in Appendix C. 

The sample ports located on the side of each well are to be used to monitor the 
methane concentration, vacuum, and temperature at each well weekly. In addition to 
these tests, flowrate is to be monitored monthly. 

The objective is to extract the maximum amount of landfill gas possible from each well 
while maintaining migration control and without causing excessive amounts of air 
intrusion through the landfill cover. The following measurements determine the 
performance of each well: 

Vacuum readings insure that the well is open and vacuum is available to cause 
gas flow. 
Methane concentration measurements determine if the well is producing landfill 
gas or drawing air into the system. 
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Flow measurements quantify the amount of gas production and assist in 
positioning the valve at each well. 
Temperature and oxygen measurements identify air intrusion and potential 
underground fire problems. 

Refer to Chapter 4 for detailed monitoring and adjustment procedures. 

2.3 LANDFILL GAS COLLECTION HEADER AND LATERAL PIPING NETWORK 

The landfill gas piping network transfers gas to the blower and flare. All underground 
pipe is conshucted of (SOR 17) High Density Polyethylene. Prior to system operation,. 
isolation valves on the main header and subheaders should be fully opened. In the 
event that the gas extraction system becomes damaged, portions of the main gas 
header or subheaders may be isolated for repair by closing the required isolation 
valves. 

2.4 CONDENSATE PUMP STATIONS 

Condensate pump stations are placed at the low points of the main header to allow for 
the removal of condensate from the system. The design of the pump stations allows 
for the operation of the pumps under the vacuum conditions of the extraction system 

• 

while venting all air from the pumps outside of the pump stations. This allows for the • 
condensate to be removed from the header while preventing any air from being 
allowed into the extraction system. 

Prior to placing the condensate pump stations into operation and after any new pipe 
work on the air headers, purge the air header of water and foreign debris. This can be 
accomplished by removing the air line from the air header at the pump station(s) that 
is (are) the furthest from the blower building and then opening the isolation valve on 
the air header. Allow the header to vent for several minutes or until all water and 
foreign material has been removed. USE CAUTION TO KEEP FACE AND BODY 
AWAY FROM THE OUTLET OF THE PIPE WHILE THE PIPE IS VENTING. DO NOT 
PERFORM THIS TASK WITHOUT THE USE OF SAFETY GLASSES AND OTHER 
APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT. 

To prevent chance of freezing problems, minimize the length of the condensate hose 
between the pump station and the condensate force main. Insulate the hose and 
exposed force main with closed-cell foam insulation and nylon ties prior to placing the 
system into operation. 

Under normal circumstances, the operation of the pump station(s) is completely 
automatic. Each pump station should be checked weekly for air or condensate leaks 
and for proper operation. The best way to check for proper operation of the pump is 
to isolate the pump station from the vacuum in the header system. This is 
accomplished by closing the 4" ball valve using the remote handle located in the pump 
station encasement and then opening the 1" ball valve located on the top of the pump • 
station. The removal of the applied vacuum should cause the pump to cycle at a rate 
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of approximately 3-4 times per minute. If this occurs, the pump is operating properly 
and the system can be returned to normal operation. 

If the pumps should require repairs or maintenance, isolate the pump station from the 
vacuum in the header system as described above. The 811 blind flange can then be 
removed from the top of the pump station and the pump lifted to the surface. Refer to 
the pump manufacturers Operations and Maintenance Manual for troubleshooting 
information. 

The air pressure applied to each pump can be changed by adjusting the regulator 
- located at the top of each pump station. Generally, the pressure should be as low as 

possible while still providing enough pressure for removal of the condensate or a 
minimum of 40 PSI. A pressure of 50 to 60 PSI should be adequate. 

Pump stations located outside the limits of waste placement are generally double 
contained as are the force mains connected to them. These double contained systems 
must be checked weekly for leaks. This is done by quickly opening and closing the 
valve located on the containment pipe section inside the pump station encasement. 
Place a small bucket below the valve prior to opening to catch any liquid that may be 
within the containment annulus. The presence of any liquid is indicative of a leak. If a 
leak is detected, it must be located and repaired immediately. If necessary, contact BFI 
for assistance . 

All condensate pump stations must be checked quarterly for leaks. This is done by 
isolating the pump station from the vacuum of the extraction system and removing the 
pump assembly as described above. Completely fill the pump station with clean water 
for a period of at least eight (8) hours. There should be no detectable decrease in water 
level over this period. A decrease in water level is indicative of a leak. If a leak is 
detected, the pump station must be repaired prior to placing the pump station back 
into normal service. Contact BFI for assistance if necessary. Record and maintain the 
dates and results of each test. 

CONDENSATE STORAGE TANK 

Condensate will be pumped directly to the condensate storage tanks. Because the 
potential for gas to be liberated from the condensate while it is stored in the tank exists, 
the following safeguards must be installed prior to the tank being placed into service. 

1. The explosion-proof liquid level switch must be installed and set to turn the tank 
heater off if the condensate level in the tank falls to a level less than approximately 
16" above the bottom of the tank. This is to insure that the heater ~lement is never 
energized without it and the thermostats being fully submerged in the condensate. 

2. The tank should only be emptied using the designated outlet point on the tank. 
This outlet point is equipped with an internal outlet pipe that will only allow the 
tank to be drained to a level that will leave the tank heater submerged. This outlet 
pipe is also equipped with a basin to catch any spills that may occur while 
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connecting and disconnecting the transfer hoses. After transferring the condensate 
to a tanker truck, drain any remaining condensate from the outlet pipe into the 
catch basin and then drain the contents of the catch basin into a bucket. The 
condensate collected in this bucket must be disposed of properly. Probably the 
easiest way to do this is to return the condensate to one of the condensate pump 
stations by pouring it through a funnel into the 1" ball valve located on the top of 
the pump station. 

. . 
3. The secondary containment pipe leading into the tank should be checked weekly 

for leaks. This is done by quickly opening and closing the valve located on the 
containmentpipe. Place a small bucket below the valve prior to opening to catch 
any liquid that may be within containment annulus. The presen~e of any liquid is 
indicative of a leak. If a leak is detected, it must be located and repaired 
immediately. If necessary,contact BFGSI for assistance. 

4. The primary heater thermostat (the one closest to the heater element) should be set 
to 40°F. The secondary thermostat (the one furthest from the heater element 
should be set to 50°F. 

5. Set the force main heat tracing thermostatto 40°F. 

6. ~e sure that all items h~ve been wired a:n.d grounded per the National Electric 
Code as well as local electric codes. 

7. DO NOT TURN ON THE TANK HEATER UNfIL THE CONDENSATE 
LEVEL IN UIE TANK IS ABOVE 18" IF THE INITIAL STARTUP IS IN 
FREEZING WEATHER, FILL THE BOTTOM 18" OF 1HE TANK WITH 
CLEANWATERPRIORTOTURNINGTHETANKHEATERON. 

Prior to disposal of any condensate and periodically thereafter, the condensate must be 
sampled to determine its regulatory status (hazardous or non-hazardous). The tests 
that are performed to determine this status are the TCLP and RO tests. Contact your 
Environmental Compliance Manager or the Corporate Environmental Compliance 
Department to obtain exact sampling procedures, BFI approved laboratories, and 
resampling schedules. 

2.6 KNOCKOUT POT 

The knockout pot (sometimes referred to as a scrubber) is simply an expansion 
chamber located just upstream of the blowers. As gas flows through the pot, the 
decrease in velocity allows any remaining liquids or small particles to drop out of the 
gas stream. A site glass, located on the pot, indicates the liquid level inside and when 
it must be drained. Two 4 foot diameter knockout pots are located in the blower 
building immediately upstream of the blowers. 
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Routine Operation 

Drain the knockout pots weekly or as required while the gas extraction system is 
shutdown. An excellent time to do this is during the weekly switching of the blowers. 
This is accomplished by simply opening the 2" ball valve located at the bottom of the 
knockout pot. Oose the drain valve after the condensate has been drained. The 
knockout pot should not be operated if more than one-fourth of the site glass is filled. 

Check the differential pressure gauge located on the side of the knockout pot" weekly. 
This gauge measures the pressure drop across the internal stainless steel demister pad. 
A pressure drop of greater than 2" of water column indicates that the pad is dirty and 
needs to be cleaned. 

2.7 EXTRACTION SYSTEM BLOWERS 

Two centrifugal blowers are installed in parallel in the blower building to allow for 
alternate operation and to provide a backup should one blower fail. Operation of the 
blowers should be performed in conjunction with the operation of the flare system. 

2.7.1 Startup Procedures 

1 . On the blower that is to be placed into operation, fully open the outlet valve 
located directly on the blower. Open the :inlet valve located on the blower the 
appropriate amount to adequately throttle the blower. 

2. Oose the inlet and outlet valves on the blower that will not be in operation. 

3. Select the appropriate blower on the flare control panel using the "Waste Gas 
Blower Select" switch. 

4. Blower will start automatically at the appropriate time when the flare is placed 
in the automatic mode. Refer to the flare startup procedures in Section 2.8 and 
the Enclosed Flare Operation and Maintenance Manual for more information. 

2.7.2 Routine Operation 

1. Operation is automatic after the flare "Control Power" switch is activated and the 
11Start-Up Mode" switch is in the "AUTO" position. 

2. Blowers are to be alternated weekly. Follow shutdown procedures below to 
deactivate a blower. 

WARNING: DO NOT OPERATE BLOWERS IN MANUAL MODE UNLESS AN 
OPERATOR IS PRESENT AT ALL TIMES. OPERATION IN THE MANUAL 
MODE WILL DISABLE THE SAFETY DEVICES ON THE FLARE AND BLOWERS . 
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2.7.3 

2.8 

Shutdown Procedures 

1. Switch 11Control Power" switch to "OFF11 on the flare control panel. 

2. Oose the inlet and outlet valves on the shutdown blower. 

BLOWER BUILDING ANCILLARY EQUIPMENT 

In addition to the knockout pot and blowers, the blower building is equipped with a 
ventilation fan, heater, and gas detection devices. 

2.8.1 Initial Startup Procedures 

2.8.2 

Prior to placing the blower building into service, the following tasks must be 
performed. Refer to the specific equipment manufacturers manuals for detailed 
instructions on performing these tasks. 

1. Set Building Heater Thermostat to 50°F. 

2. Set Building Exhaust Fan Thermostat to 80°F. 

3. 

4. 

Calibrate the Building LEL Sensors. 

Calibrate the Building HaS Sensor. 

5. Calibrate the Building 02 Sensor. 

6. On the MSA gas monitoring system located on the flare control rack, set the 
". _cautio~, warning, and alarm points for each LEL sensor at 5, 8, and 10 percent of 

the LEL respectively. 

7. On the MSA gas monitoring system located on the flare control rack, set the 
caution, warning, and alarm points for the Hi, sensor at 10, 25, and 50 PPM 
respectively. 

8. On the MSA gas monitoring system located on the flare control rack, set the 
caution, warning, and alarm points for the Ci sensor at 20.5, 20, and 19.5 percent 
respectively. 

Routine Operation 

The blower building exhaust fan will operate under the following three conditions. 

1. If the internal building temperature exceeds 80°F. 

2. If a methane concentration above 10% of the LEL is detected, an oxygen 
concentration less than 19.5% is detected, or an HzS concentration in excess of 
50 PPM is detected. 

15 l:\WPMSN\PJT\00-03828\07\R0003828.07B 8/10/98 

• 

• 

• 



R 002452
-- ---- -- --

~~~-

• 

2.9 

• 

• 

3. If the 11Blower Building Exhaust11 switch located on the flare control panel is 
turned to the 11ON11 position. 

Prior to entering the blower building, the 11Blower Building Exhaust11 switch located on 
the flare control panel must be turned to the "ON" position and the building must be 
allowed to purge until the 11Blower Building Purged" light illuminates (a minimum of 
5 min~tes). Additionally, the gas monitoring system located on the flare control rack 
must be checked to assure that the atmosphere ~ the building is safe and the exhaust 
fan must remain on whenever the building is entered. The atmosphere is considered 
safe if and only if no caution, warning, or alarm lights are lit on the gas monitoring 
system and the LEL level is below 5%, the Hi, concentration is below 10 PPM, and the 
oxygen concentration is greater than 20.5%. Hall of these conditions are not met, this 
indicates a pipe leak or break is present inside the building. 

If a pipe leak or break is indicated, do not enter the building. Shut the system down 
and allow the building to continue to purge until the gas monitoring system indicates 
that it is safe to enter the building. Find and repair the pipe leak(s) or break(s) prior to 
restarting the system. 

Am COMPRESSOR AND DEHYDRATOR SYSTEM 

The building is equipped with an explosion-proof air compressor that provides the 
compressed air to drive the cond~ate pumps and operate the fail-closed valve. 
Perform the following checks and adjustments prior to starting the compressor. Refer 
to the air compressor Operations and Maintenance Manual for exact instructions for 
performing these tasks. 

1. Set the compressor to run in the constant speed mode. In this mode, the 
compressor motor will run continuously but the compressor will only operate 
when more compressed air is needed. This mode is to be used because .frequent 
starting and stopping will greatly reduce the life of the air compressor motor. 

2. Make sure that the compressor is filled with oil and that the low level oil switch 
is working correctly. Use only an oil recommended by the compressor 
manufacturer. 

3. Make sure that the air compressor is turning in the correct direction. 

4. Prime the automatic drain trap on the compressor receiver tank. 

5. Check all pressure relief valves to make sure that they release and reseat 
properly. 

6. Set the compressor to tum on at approximately 110 PSI and to tum off at 
approximately 125 PSI . 

7. Read and perform any other checks required by the compressor manufacturers 
Operations and Maintenance Manual. If you have any questions concerning 

16 1:\WPMSN\PJT\00-03828\07\R0003821.07B 8/10/98 



R 002453

how to perform any of the checks, contact the local compressor distributor for 
assistance. • 

In order to insure that only clean dry air is sent to the condensate pumps, an 
explosion-proof heaterless desiccant type air dryer has been installed next to the air 
compressor. Additionally, an oil-coalescing filter is installed between the compressor 
and the dryer and a particulate filter is installed on the outlet side of the air dryer. 
Perfo~ the following checks and adjustments pri9r to placing the air 
compressor/ dryer system into normal operation. Refer to the dryer Operations and 
Maintenance Manual for detailed instructions on performing these tasks. 

1. Set the timer to the 10-minute cycle. 

2. Set purge economizer switches to 25% of maximum flow. 

3. Adjust the purge rate pressure setting to 40 PSI. 

4. Adjust the outlet regulator for the air header to 100 PSI. 

5. Read and perform and other checks required by the dryer manufacturers 
Operations and Maintenance Manual. 

' ' 
••••••••••NO 0.,00"00" ... ,l•• 

• 

Condensation will form in the air compressor tank as well as the oil coalescing and • 
particulate filters. Because this condensate will be slightly contaminated with the 
lubrication oil in the compressor, it must be collected and disposed of properly. To 
facilitate this process, all of the drain points are piped to a single location at the edge of 
the compressor skid. Place a small plastic collection tray under the outlet and empty 
as necessary. The oil-phase should be disposed of in a manner similar to other waste 
oils. The water phase is to be disposed of with the 1and£iil gas condensate. ff you need 
additional information concerning the proper disposal of the condensate wastes, 
contact your environmental compliance manager, 

2.10 FLARE SYSTEM 

REFER TO THE ENCLOSED FLARE OPERATION AND MAINTENANCE 
MANUAL FOR MORE DETAILED INFORMATION CONCERNING THE 
OPERATION OF THE FLARE SYSTEM. THE FOLLOWING IS ONLY BASIC 
FLARE OPERATION INFORMATION. 

The flare system is located approximately fifty (50) feet from the blower building. The 
outer shell of the flares have sample ports near the top of the stack for testing as 
required by the regulatory agencies and are constructed with a carbon steel shell 
painted with an inorganic zinc primer for corrosion protection. The interior of the 
shell is covered with two layers of ceramic refractory to protect the flare stack from the 
heat of combustion. The flare is equipped with thermocouples mounted at various 
levels along the stack to monitor the combustion temperature and provide safety 
shutdowns. Additionally, a self-checking U.V. flame scanne~ at the flare • 
base to insure that combustion is occurring. Two air dampers are positioned along the 
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base of the flare to control the combustion temperature. A flame arrestor is located at 
the inlet to the flare to prevent the propagation of the flame into the pipeline in the 
event that a combustible mixture is present in the pipeline. The system also includes a 
pneumatically actuated fail-closed valve located on the knockout pot that closes when 
the blowers shut off or when the flame scanner does not detect a flame in the flare. 

Other components of the flare system include: 

1. Temperature monitor and recorder. 
2. Flowrate monitor and recorder. 
3. High temperature shutdown. 
4.. Low temperature shutdown. 
5. Automatic temperature control. 
6. Automatic restart. 

All blower building and flare components are located within a 6-foot high chain-link 
security fence. This fence should remain closed and locked at all times when the 
system is unattended. 

2.10.1 Initial Startup Procedures 

• 

Before initiating operation of the flare, system operation personnel should familiarize • 
themselves with the recommended safety precautions and detailed operation 
procedures detailed in the Enclosed Flare Operations and Maintenance Manual 
provided by the Flare Manufacturer. Furthermore, a competent technical consultant 
must be present at the initial startup and operation of the flare system. Thereafter, 
only qualified personnel are allowed to work on or around the flare. Perform the 
checks (.flowsheet, mechanical, electrical, and equipment) described in the Enclosed 
Flare Operations and Maintenance Manual. 

2.10.2 Manual Operation (For Troubleshooting Only) 

1. Tum the flare "Control Power" switch to the 110N11 position. 

2. Place "Start-Up Mode" switch in manual mode. 

3. Press "Purge Cycle Start" button to begin the purge cycle. This step must be 
performed prior to unit firing. 

4. Verify that the "Purging" light is on. This light indicates that the purge air 
blower is purging the flare with clean air. 

5. After the "Purging Cycle Completed" light illuminates, press the "Ignition Start'' 
button. 

6. After the pilot is lit, the "Flame Proved" light will illuminate. With the "Waste 
Gas Valve" and "Waste Gas Blowers" switches in the 11Auto11 position, the valve 
will open and the blower will start to operate. If these switches are placed in the 
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"OPEN" and 11MANUAL11 positions, the valve and the blower will both be placed 
in operation. Typically, this mode is selected only for maintenance purposes. 

CAUTION: MANUAL OPERATION OF THESE COMPONENTS BYPASSES 
SOME SAFETY FEATURES. DO NOT LEA VE SYSTEM UNATTENDED IN 
1HISMODE. 

2.10.3 Automatic Operation (Ro11:tine Operation) 

1. Position 11Start-Up Mode11 switch to 11AUTO'. 

2. Turn "Waste Gas Valve" and 11Waste Gas Blowers" switches to the 11AUT011 

position. 

3. Turn the 11Control Power11 switch to the "ON" position. 

4. Observe the system operation sequence on the control panel, as follows: 

a. 
b. 
c . 
d. 
e. 
f. 

Purging, 
Purge Completed, 
Pilot gas valve opened, 
Flame proved, 
Waste gas valve open, 
Waste gas blower running. 

2.10.4 Shutdown Procedures 

1. Turn the •~Waste Gas Blowers" switch to the 110FF11 position at the flare control 
panel. 

2. Turn the "Waste Gas Valve11 switch to the "CLOSE11 position at the flare control 
panel. 

3. Tum the "Control Power" switch to the 110FF11 position. 

2.10.5 Emergency Shutdown 

1. Press "SYSTEM EMERGENCY SHUTDOWN" button on flare control panel. 

2. If necessary, lock control panel in the 110FF" position using the panel lock-out 
key. 

3. Flare will not restart until "SYSTEM EMERGENCY SHUTDOWN11 button has 
been reset and control power has been restored. 
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Chapter3 

SYSTEM AND EQUIPMENT MAINTENANCE 

3.1 GENERAL 

A well-operated landfill gas extraction system depends, to a large extent, on the 
implementation of a good preventative maintenance program. Preventative 
maintenance is important to the long life of the gas extraction system equipment and is 
necessary to qualify for manufacturers' warranty protection. Because the Landfill Gas 
Extraction System must be operational 24 hours a day, every day of the year, it is vital 
that a regular preventative maintenance program be incorporated in the routine work 
schedule at the landfill. 

The tasks outlined in this chapter serve as a minimum recommended list of 
maintenance tasks from which a detailed checklist may be developed. All equipment 
manufacturer's maintenance requirements, as listed in their operation and 
maintenance manuals, must be inc:orporated into the work schedule. NO 

• 

MAINTENANCE TASK IS TO BE PERFORMED WITHOUT FIRST CONSULTING • 
THIS MANUAL, AND THE RESPECTIVE EQUIPMENT MANUFACTURER'S 
OPERATION AND MAINI'ENANCE MANUAL. 

Maintenance records must be kept for each piece of equipment and each task 
performed. Otapter 6 describes the .use of these records and provides examples of 
forms that may be used for recording maintenance information. 

Before any maintenance is performed, safety precautions, such as shutting off and 
locking-out power supplies, must be followed. Refer to Otapter 7. 

3.2 LANDFILL GAS EXTRACTION WELLS 

The following maintenance tasks are to be performed weekly or as needed. 

1. Remove all weeds and debris from around wells or encasements. 

2. Oteck for significant soil settlement around wells. The wells have a flexible hose 
connection with the lateral pipe to accommodate settling. However, if 
significant settling occurs along with a loss of available vacuum, a break in the 
pipe or condensate blockage may be responsible. 

3. Inspect exposed piping, valves, and fittings for leaks. 

4. All well encasements are to be locked at all times when unattended. 
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3.3 LANDFILL GAS HEADER AND LATERAL PIPING NETWORK 

Monitoring of vacuum, methane concentration, temperature, and flow rate at the wells 
will indicate problems in the piping system. Two problems that may be encountered 
are surging and pipe breaks. Surging is a cycle of restricted and unrestricted gas flow 
caused by c~densate trapped in low points of the header. 

1. Normal maintenance of the piping consists only of operating the header 
isolation valves quarterly. • 

2. If normal monitoring and operation of the system _indicates the presence of 
surging or a pipe break, the following procedure should be followed: 

a. Cose the isolation valves on the problem length of pipe to isolate it from 
the system. Oose all wellhead valves on the isolated portion of the 
header. 

b. Excavate the pipe in the area where the settlement or break is most likely 
to have occurred. Repair the damaged pipe. 

c. Replace and re-compact cover material over the pipe. 

d. Open .isolation and wellhead valves. 

3. All valve boxes are to be locked at all times when unattended. 

3.4 CONDENSATE PUMP STATIONS 

The following maintenance tasks are to be performed weekly. 

1. Remove all weeds and debris from around the pump stations. 

2. Open pump station encasement lids to check for leaks in the system and check to 
see that the pumps are functioning properly. The best way to check for proper 
operation of the pump is to isolate the pump station from the vacuum in the 
header system by closing the 411 ball valve using the remote handle located in the 
pump station encasement and then opening the 1" ball valve located on the top 
of the pump station. The removal of the applied vacuum should cause the pump 
to cycle at a rate of approximately 3-4 times per minute. If this occurs, the pump 
is operating properly and the system can be returned to normal operation. 

3. If the pumps should require repairs or maintenance, isolate the pump station 
from the vacuum in the header system as described above. The 811 blind flange 
can then be removed from the top of the pump station and the pump lifted to the 
surface. Refer to the pump manufacturers Operations and Maintenance Manual 
for troubleshooting information. 
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4. All condensate pump station encasements are to be locked at all times when 
unattended. • 

The following maintenance tasks are to be performed quarterly. 

1. Test the condensate pump stations for leaks using the method described in 
Section 2.4. 

3.5 CONDENSATE STORAGE TANI< 

3.6 

The following maintenance tasks are to be performed weekly. 

1. Remove all weeds and debris from around the tank. 

2. Check and record the level of condensate/leachate in the tank. Begin making 
preparations for the disposal of the condensate when the tank becomes 
approximately two thirds full. DO NOT OPERATE THE GAS SYSTEM IF 
THE TANK IS NEARING FULL CAPACITY AND THERE IS A CHANCE 
THAT THE TANK WILL OVERFLOW. 

3. Check the tank !or leaks, visible damage, or corrosion . 

The following maintenance tasks are to be performed monthly. 

1. Test the tank leak detection system for proper operation. 

The following maintenance tasks are to be performed quarterly. 

1. Check the tank heater system, level switches, heat tracing, etc., for proper 
operation. 

2. Repair and paint any corroded areas on the tank. 

KNOCI<OUTPOT 

Maintenance to be performed every 6 months: 

1. Remove the top of the pot and check inside for corrosion and dirt buildup. 
Oean demister pad and inside of pot, if necessary. System must be completely 
sh11t down with main header valves closed to remove knocko11t pot cover. 

Weekly maintenance: 

1. Inspect pipe fittings and connections for signs of leakage. Make necessary 
repairs immediately. 

2 . Drain completely during blower change-over, or more often if necessary. 
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3.7 EXTRACTION SYSTEM BLOWERS 

Weekly maintenance to be performed when blowers are alternated (refer to 
manufacturer's manual for detailed procedures): 

1. Check for leaks in piping and valve connections. 

2. Check the condition of the drive belts. Adjust or replace as necessary according 
to manufacturer's instructions. • 

3. Check for vibrations and loose connections. 

4. Open the valves located at the bottom of each stage of each blower to drain any 
trapped condensate. Oose valves. 

Evea: 1.500 hours (under normal operating conditions), or eveiy 3 months. 

1. Lubricate blower bearings according to manufacturers recommendations. Use 
only a grease recommended by the blower manufacturer. 

WARNING: DO NOT OVER GREASE OR PERMIT CONTAMINANTS TO 
ENTER THE GREASE CHAMBER. DO NOT USE STANDARD CUP 
GREASE. 

2. Lubricate • motor bearings quarterly according to manufacturers 
recommendations. Use only lubricants specified (type and quantity) by the 
manufacturer. 

WARNING: DO NOT OVER GREASE. MOTOR WINDINGS MAY BE 
PERMANENTLY DAMAGED. 

3. aean grease inlet area of the motor to prevent grease contamination. Lubricate 
only with manufacturer's recommended grease that is fresh, and free from 
contamination. 

Every 6 months: 

1. Check motor/blower alignment. 

2. Check motor insulation resistance at approximately the same temperature and 
humidity conditions to determine possible deterioration of the insulation. Refer 
to manufacturer's manual. 

3. Check/ tighten connections on motor control panel and at motor. 
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Annually: 

1. Oean and repack grease reservoir in each blower following manufacturer1s 
instructions. 

3.8 BLOWER BUILDING ANOLLARY EQUIPMENT 

The following maintenance tasks are to be performed weekly. 

1. Check the operation of th~ fail-closed valve. 

2. Inspect all piping, fittings, valves, etc. for leaks or breakage. 

3. Inspect and repair any visible damage to the blower building weekly. 

4. Check the building heater for proper operation during the winter months. 

5. Check the building exhaust fan for proper operation. 

The following maintenance tasks are to ~e performed quarterly. 

1. Lubricate the blower building exhaust fan and ventilation louvers. 

2. Inspect the fire extinguishers. 

3. Calibrate the gas detection sens~rs located inside the blower building. 

3.9 AIR COMPRESSOR AND DEHYDRATOR SYSTEM 

Refer to the equipment manufacturers Operations and Maintenance Manual for 
detailed instructions on how to perform the all maintenance tasks. 

The following maintenance tasks are to be performed weekly. 

1. Check the frame oil level in the compressor. 

2. Check the automatic condensate drain on the compressor for proper operation. 

3. Check the oil coalescing and particulate filters. Replace when the indicator 
needle moves into the red area. 

4. Check condensate collection tray and dispose of liquid properly if necessary. 

The following maintenance tasks are to be performed monthly. 

1. 

2. 

Inspect and clean the inlet air filter on the compressor. 

Inspect compressor oil for contamination - change if necessary. 
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3. Change oil in the compressor if using petroleum based oil. Change oil every two 
months if using synthetic based oil. 

4. Oean exterior of the compressor intercooler. 

5. Check operation of compressor low level oil switch. 

6. Manually operate all safety valves on compressor and dehydrator. 

7. Oean cylinder cooling fins on compressor. 

8. Check belt tension on compressor. Adjust if necessary. 

9. Oean motor bearings on compressor. 

10. Oean exterior of compressor aftercooler. 

11. Tighten or check all bolts on compressor. 

12. Inspect for air leaks on compressor, dehydrator, and all piping. 

The following maintenance tasks are to be performed quarterly. 

1. Lubricate compressor unloader piston 0-ring with lubricant capable of 200°F. 

2. Inspect, clean, or replace compressor valves. 

3. Check and lubricate compressor motor bearings. 

4. Oean the interior of the compressor aftercooler. 

5. Inspect the desiccant in the air dehydrator and replace as necessary. 

ENCLOSED FLARE SYSTEM 

Maintenance requirements for the flare system are summarized below. Refer to the 
manufacturers instructions for detailed maintenance procedures. 

1. Check the propane pilot fuel supply level weekly to insure that an adequate 
supply is available. 

2. Check for proper operation of the fail-closed valve weekly. 

3. Quarterly inspection of gas solenoid valves. 

4. 

5. 

Weekly removal, replacement, and filing of flare temperature and flow recorder 
charts. 

Quarterly cleaning of the flame scanner viewing window and vent port. 
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6. Quarterly lubrication of the purge blower fan and motor. 

7. Monthly inspection and cleaning of the flame arrestor. 

8. Monthly lubrication of the air louvers on the flare. 

9. Visually inspect the flare refractory quarterly. 

• to. Refer to the Enclosed Flare Operations and Maintenance Manual for detailed 
maintenance procedures for each flare control system component. 

3.11 SITE MAINTENANCE 

Maintenance activities to be conducted at the landfill site on a periodic basis include: 

1. Weed control around wells, drains, blower/flare facility, and gas monitoring 
probes. (Inspect weekly.) 

2. Quarterly lubrication of all locks with dry graphite. 

3. Site cleanup as needed . 

4. Fence repair as needed. (Inspect quarterly.) 

3.12 MAINI'ENANCE SCHEDULE SUMMARY 

Table 3-1 summarizes the major maintenance tasks outlined in this chapter. The 
information in the table is not a comprehensive list of maintenance responsibilities, but 
is intended to serve as a minimum guide in establishing a routine maintenance 
schedule. It is recommended that landfill gas extraction system operations personnel 
develop a more detailed maintenance schedule based on the information in this 
manual, the equipment manufacturer's manuals, and experience with the gas 
extraction system . 
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TABLE3-1 
MAINTENANCE SCHEDULE SUMMARY 

- .. .. 
: . ~q~~pment/Actioii : : 

.. ... ·.:Wk:: 
,. . . 

WellslProbes 
1. Inspect for settling, weeds, leaks, water. X 

Extraction System Piping 
1. Inspect for settling, weeds, leaks, water. X 
2. Operate header isolation valves. 

Condensate Pump Stations 
1. Inspect and remove weeds and debris from around pump X 
station. X 
2. Check for leaks and proper functioning of pumps. 
3. Test pump stations for leaks. 

Condensate Storage Tank 
1. Inspect and remove weeds and debris from around the tank. X 

2. Check and record condensate level in tank. Arrange for disposal 
X if necessary. 

3. Check heater pipe insert for leaks X 

4. Check for leaks, visible damage, or corrosion. X 

5. Test the tank leak detection system. 
6. Check heater for proper operation. 
7. Repair and paint corroded areas on tank. 

Blower Facilitt 
1. Inspect piping, fittings, valves, and seals for leaks or breakage. X 
2. Drain knock-out pot during blower changeover. X 
3. Check for belt condition, loose connections, vibration at blower. X 
4. Drain blower stages after changeover. X 
5. Check operation of the fail-dosed valve. X 
6. Check building heater. X 
7. Check building exhaust fan. X 
8. Inspect fire extinguishers. 
9. Lubricate blower motor bearings. 
10. Lubricate blower bearings. 
11. Lubricate building exhaust fan. 
12. Calibrate building gas detection sensors. 
13. Oean knock-out pot and demister pad. 
14. Check motor /blower alignment. 
15. Check motor insulation resistance. 
16. Tighten electrical connections on motor control panel and at 
motor. 
17. Clean and re-pack blower bearings (or every 1,500 hours) 

.. . ...... -~-· .......... ·, .............. ·-· 

• 
M~i· Qtr. ~Mo.• 'jii 

X 

X 

X • X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 

X • 
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TABLE 3-1 
MAINTENANCE SCHEDULE SUMMARY 

(Continued) 

Air Compressor and Dehydrator System 
1. Check compressor oil level. 
2. Check automatic condensate ~ain on compressor tank. 
3. Check dryer filters. 
4. Check/ drain air compressor condensate collection tray. 
5. Inspect and clean compressor inlet filter. 
6. Inspect c::ompres~:r oil for contamination. 
7. Change compressor oil if necessary. 
8. Clean exterior of compressor intercooler. 
9. Check compressor low oil level switch. 
10. Operate all safety valves. 
11. Oean compressor cylinder cooling fins. 
12. Check compressor belt tension. 
13. Clean compressor motor bearings. 
14. Oean exterior of compre~sor aftercooler. 
15. Oteck all bolts on compressor. 
16. Inspect compressor, dehydrator, and piping for air leaks. 
17. Lubricate compressor unloader piston 0-ring. 
18. Inspect, clean or replace compressor valves. 
19. Check and lubricate compressor motor bearings. 
20. Clean interior of compressor aftercooler. 
21. Inspect desiccant in dehydrator. 

Flare 
1. Drain flame arrestor. 
2. Inspect control panel for water damage. 
3. Check propane level. 
4. Replace charts. 
5. Weed, debris removal. 
6. Clean flame arrestor. 
7. Visually inspect igniter. 
8. Lubricate air louvers. 
9. Visually inspect refractory. 
10. Inspect gas solenoids. 
11. Clean/ inspect flame scanner view and vent. 
12. Purge blower motor lubrication. 

Other 
1. Inspect security fencing. 
2. Lubricate locks. 
3. MSA explosimeter factory service. 
4. MSA oxygen meter factory calibration and service . 
5. Airdata multimeter factory calibration and service. 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 
X 

X 
X 
X 
X 

X 
X 

X 

X 
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Chapter4 

WELLFIELD MONITORING AND PROCESS CONTROL 

4.1 GENERAL 

Monitoring is required to insure that all relevant laws, regulations, and permit 
conditions are being complied with and to evaluate the landfill gas extraction system 
operation and performance. Routine monitoring of operating parameters is also 
necessary to insure the effectiveness and continued safe operation of the gas extraction 
system. 

Operation of the landfill gas extraction system consists mainly of regulating and 
adjusting the amount of vacuum applied to each extraction well through the use of 
valves. This adjustment of vacuum, and therefore flowrate, is referred to as 
11balancing11 the gas system. A balanced system is one in which each well is adjusted to 
extract the maximum amount of gas possible while controlling migration and without 
causing excess amounts of air to be drawn into the landfill. The tests performed to 
balance and insure the efficient operation of the gas system are: 

1. Flowrate into the Flare 
2. • Methane Concentration into the Flare 
3. Gas Temperature at the Knockout Pot 
4. Methane Concentration at Each Well 
5. Oxygen Concentration at Each Well 
6. Vacuum at Each Well 
7. Gas Temperature at Each Well 
8. Gas Concentration at Each Probe 

Monitoring of the above parameters is to be conducted on a weekly basis. The above 
parameters should be monitored three to four times a week during the first three 
weeks of operation of newly constructed portions of the system. Monitoring forms are 
included in Appendix D. 

4.2 OPERATIONS MONITORING - TESTING PROCEDURES 

4.2.1 

In order to achieve and maintain a well balanced system, vacuum, methane 
concentration, oxygen concentration and gas temperature are to be measured weekly 
at each well. In addition to these weekly tests, flowrates are to be measured monthly 
to help establish the correlation between vacuum and flowrate at each individual well. 

Methane Concentration 

Landfill gas is typically generated at a mixture of approximately 50 percent methane 
and 50 percent carbon dioxide. High methane concentrations usually indicates that 

• 

• 

more gas is being generated than is being extracted by the well. Low methane • 
concentrations usually indicate air intrusion. Therefore, methane concentration is the 
primary test for determining if the applied vacuum should be changed. Methane 
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• 

• 

• 

concentration is also to be measured at the inlet to the flare to insure that the flare is 
operating within its design limits. The suggested instrument for monitoring methane 
concentration is the Model 62-S explosimeter manufactured by Mine Safety 
Appliances, Inc. The meter is designed for measuring both LEL (lower explosive limit) 
and percentage of gas by volume. 

The methane concentration data obtained from the landfill gas extraction wells are to 
be recorded on the Weekly LFG Extraction System Report located in Appendix D. 
These reports are to be kept in a binder and should only be sent to the Corporate office 
if requested. 

The weekly measurements taken at each of the methane monitoring probes should be 
recorded on the Weekly Gas Monitoring Report. The monthly maximum reading per 
probe should be recorded on the Monthly Gas Monitoring Summary. The original 
completed forms are to be filed in the Methane Monitoring Logbook and copies of the 
Monthly Gas Monitoring Summary sent to the Landfill Manager and to the BFI gas 
system project manager. Both forms are located in Appendix D. If a Methane 
Monitoring Logbook is not available, please contact BFI. 

Testing Procedure 

1. Make sure the meter is calibrated prior to each use. Calibration is nonruilly done 
with bottled calibration gas, which can be obtained from·MSA. ·The meter must 
be calibrated on 2 or 2½% methane for the LEL scale and 100% methane for the 
percentage by volume scale. Record the data on the Instrument Calibration 
Record located in Appendix D and keep a copy of the report in the Methane Gas 
Monitoring Logbook. This record will be necessary to substantiate any data 
used in legal proceedings. Refer to the MSA owners manual for detailed 
calibration instructions. 

2. Oear the meter and make sure each scale is set to zero. This is done by pumping 
the aspirator with the probe in fresh air. After clearing the meter, ·zero 
adjustment may be required. Start each measurement with the instrument set to 
percentage of gas to avoid over-ranging the meter and damaging the elements. 

3. To test methane monitoring probes, place a cork or rubber stopper around the 
meter probe. Remove the probe cap and quickly insert ~e tube into the 
monitoring probe. Pump the aspirator bulb 5 times to obtain a representative 
sample. Record the peak reading of the meter. If the methane concentration is 
less than 5% by volume, switch the meter to the LEL scale and repeat the above 
steps. 

4. 

5. 

To test the extraction wells, place a cork or rubber stopper tightly around the 
probe. Insert the probe in the sample port on the wellhead and pump the 
aspirator bulb at least 5 times. Record the peak reading. There is no need to 
monitor extraction wells using the LEL scale . 

Take readings at all monitoring probes, extraction wells and inlet to the flare. 
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6. If the methane concentration is greater than 5 percent, do not measure the LEL 
p~rcentage as it may damage the instrument. If the methane concentration is 
less than 5 percen~, measure and record the LEL percentage for gas monitoring 
probes only. 

4.2.2 Vacuum. 

In order to operate the gas extraction system effectively, the system must be balanced. 
Balancing is the process of adjusting the vacuum applied each extraction well in order 
to extract the gas stored within the landfill initially and then to extract the gas that is 
being generated. 

The measurement of vacuum is conducted to establish its relationship to methane 
concentration and flow rate at each extraction well. Once a relationship is determined, 
an optimal flow rate and vacuum that maximizes gas extraction and minimizes air 
intrusion can be established for each well. 

Because methane production in the landfill is dependent upon many factors, the 
amount of vacuum required to extract the gas will vary at each well and also with 
time. Generally, a vacuum of only 1-2 inches of water column is applied to the 
extraction wells along the systems' perimeter. Experience has shown that this will 
usually be adequate to control gas migration and that greater vacuums usually result 
in excessive air intrusion due to the large area of exposed landfill cap within the radius 
of influence of these wells. Interior wells however, due to the relatively small area of 
exposed cap, will usually have a vacuum in the range of 2-3 inches of water column 
applied. 

One problem that is indicated by vacuum tests is water blockage. A large drop in 
available vacuum or surging between two wells is a sign of water filling a low spot in 
the header. This is normally caused by the settlement of the landfill. Such problem 
areas should be isolated from the rest of the system until repairs to the pipe can be 
made. Repairs should be performed as soon as possible. 

It is recommended that a Model ADM-870 airdata multimeter manufactured by 
Shortridge Instruments of Scottsdale, Arizona be used to perform vacuum tests. 

Testing Procedure 

1. Place a rubber stopper around the meter hose so that a positive seal can be made 
to the wellhead sample port. 

2. Open the sample port located on the wellhead. 

3. Insert the meter hose and read the applied vacuum at the wellhead. Refer to the 
ADM-870 manual for detailed operating instructions. 

4. Record the initial vacuum data on the Weekly LFG Extraction System Report 
located in Appendix D. 
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4.2.3 

5. Make any adjustments to the wellhead valve that may be required. 

6. Record the final vacuum data on the Weekly LFG Extraction System Report 
located in Appendix D. 

7. Oose the sample port. 

Landfill Gas Temperature 

Although the simplest of the tests performed, temperature is one of the most 
important as accurate temperature data can indicate the onset of problems that may 
lead to a fire within the landfill. Fires within the landfill can result from the presence 
of oxygen. This is usually caused by too much vacuum being applied to a well which 
results in excessive amounts of air being drawn through the landfill cap. There are 
two signs of excessive air intrusion. The first is a high gas temperature at the 
wellhead. The second is a sudden decrease in the methane concentration of the flow 
stream. As temperatures may vary somewhat between wells, it is important to quickly 
establish a normal temperature for each well. 

• 

If excessive air intrusion occurs, both effected and surrounding wells should be closed 
for at least two weeks. After this time, the wells should then be slowly brought back 
into service and monitored daily for a week. If the excessive temperatures do not • 
return anci' gas concentrations remain normal, the wells can be placed back into normal 
service. If the high temperatures return, the wells should again be taken out of service 
for another two weeks. 

Testing Procedure 

1. Open the sample port located o~ the wellhead. 

2. Place a rubber stopper around the temperature probe of the airdata multimeter. 

3. Insert the probe into the wellhead and record the stabilized temperature on the 
Weekly LFG Extraction System Report located in Appendix D. Refer to the 
ADM-870 manual for detailed operating instructions. 

4. Cose sample port. 

4.24 Gas Flow Measurement 

The results of flowrate tests show the performance of each well and how much gas is 
being extracted from each area of the landfill. When a decrease in flowrate from a well 
is observed, it is nonnally due to water occupying a greater portion of the well string 
perforations. However, decreased wellhead flowrates can also indicate well failures 
due to landfill settlement or other forces. A significant decrease in flowrate at the flare 
can indicate a broken or blocked main header line. 
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• 4.2.5 

.. 
. . ... .... ·--··-·· :·.-.:,,.:-•-·-··· 

A flow sensor is permanently installed in the 12" line between the blower building and 
the flare. This sensor continuously measures, in standard cubic feet per minute, the 
total flowrate of landfill gas going into the flare. The flowrate can be read on the 
L.E.D. display of the chart recorder located in the flare control panel cabinet. Record 
this reading on the Weekly LFG Extraction System Report located in Appendix D. 

Testing Procedure <Wellheads) 

1. Open sample port on the wellhead. 

2. Measure the gas velocity at the wellhead using the ADM-870 airdata multimeter. 
Refer to the owners manual for detailed instruction on the procedure. 

3. Multiply the gas velocity (ft/min) by the inside cross-sectional area of the pipe 
(ft2). 

4. Record the flowrate (CFM) on the Weekly LPG Extraction System Report located 
in Appendix D. 

5. Cose the sample port. 

Oxygen Conc~tration 

Landfill gas is a result of the anaerobic decomposition of waste within the landfill. 
The presence of oxygen is toxic to the methane producing bacteria. Therefore, oxygen 
concentrations of more than a few percent is indicative of excessive air intrusion into 
the landfill and can indicate the potential for future problems such as underground 
landfill fires and low methane production. Therefore, oxygen concentration is to be 
measured weekly at the wellheads so that these potential problems can be avoided. 
The suggested instrument for monitoring oxygen concentration is a Model 245 oxygen 
meter manufactured by Mine Safety Appliances, Inc. that is equipped with an adaptor 
and tube assembly for remote sampling. 

The oxygen concentration data obtained from the landfill gas extraction wells are to be 
recorded on the Weekly LPG Extraction System Report located in Appendix D. These 
reports are to be kept in a binder and should only be sent to the Corporate office if 
requested. 

Testing Procedure 

1. Make sure the meter is calibrated prior to each use. Calibration is normally 
performed• using uncontaminated fresh air. Refer to the Operations and 
Maintenance Manual for the meter for detailed calibration instructions. 

2. Qear the meter and make sure the scale is set to 20.8 percent. This is done by 
pumping the aspirator with the probe in fresh air. 
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3. To test the extraction wells, place a cork or rubber stopper tightly around the· 
probe. Insert the probe in the sample port on the wellhead and pump the 
aspirator bulb at least 5 times. Record the stabilized reading of the meter. This 
will usually take between 30 seconds and three minutes depending on the 
temperature. The colder the weather, the longer it will take to obtain an accurate 
reading. 

4. Take readings at all extraction ~ells. 

4.2.6 Flare Temperature 

4.3 

The flare system is equipped with thermocouples located at various points on the flare 
stack to monitor and control combustion temperature. In addition to this process, the 
thermocouples also act to prevent the flare from operating at temperatures that will 
result in problems. 

Temperatures above 2100°F will damage the ceramic refractory inside the flare. 
Therefore, if the flare exceeds this temperature, it will automatically shut down and 
will not restart until the system is reset by turning the control panel power off and 
then back on. Do not restart the flare after a high-temperature shutdown until the 
problem has been determined and corrected. . 

By permit conditions, this landfill gas flare cannot be operated at temperatures below 
1,400°F. The low temperature shutdown on the flare should be set no lower than this 
temperature. This safety feature will prevent continued operation of the flare in the 
event that the stack temperature falls below this minim.um temperature. Do not restart 
the flare after a low-temperature shutdown until the problem has. been determined 
and corrected. 

The set point temperature of the flare is the temperature that the flare system will try 
to maintain. Typically, the flare will maintain a temperature within 20°F of the set • 
point temperature. Therefore, the set point temperature should be set approximately 
100°F above the low temperature shutdown. 

An L.E.D. display of both the set point temperature and actual combustion 
temperature is provided on the flare. control panel. Record the actual combustion 
temperature on the Weekly LFG Extraction System Report located in Appenqix D. 

PROCESS CONTROL 

Proper operation of the gas extraction system requires appropriate response to the 
monitoring data. Actions to be taken when particular conditions in the system are 
discovered are summarized on Tables 4-1 through 4-5. 
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• 
TABLE4-1 

LFG WELL SYSTEM ADJUSTMENT SCHEDULE 

'. 
.. 

.B:ALANCE.:GAS· 
• . 

: . . 
0 OM•• 

. . 
: .. .. - ... 

-OXYGEN,- METHANE. oRNiTRodEN ~. ·=:· 
••• ·1 ·:·. 

. ' . . ... . . - •. . -~ : 

";_' (D¼• V).. •• • ··,: 
(0/o'.V) • ; • .. (~/c(V) .--' •• 

. . . ·.-.:·.·.:·-, . A€TION STATUS· ·-:=·-: .:.:.: . . . . o ... ,. .. 
<1.0 >50 <4 Increase vacuum Below optimum extraction 
<1.0 <50but>40 <4 Maintain same Well most likely prime 

vacuum production 
>1.0 but <4.0 >50 >4but<8 Open or maintain Below optimum extraction, 

vacuum.watching possible air intrusion 
for oxygen rise, 
check cover 
integrity 

>1.0 but <4.0 <50but>40 >4but<8 Maintain vacuum, Optimum production, 
watching for oxygen possible air intrusion 
rise, check cover which may lead to damage 
integrity, watch for to microbe and decrease in 
sharp temperature methane 

• increases 

>1.0 but <4.0 <40 >4but<8 Decrease vacuum, Well over drawn, air 
watch for oxygen intrusion and possible 
rise, check cover damage to microbes 
integrity, watch for occurring 
sharp temperature 
increases 

>4.0 >40 >8 Maintain vacuum, Air intrusion and damage 
check, repair cover, to microbes occurring 
watch for oxygen ) 

rise, shut well if 
oxygen is greater 
than 10 percent, 
watch for sharp 
temperature 
increases 

>4.0 <40 >8 Throttle back or Air intrusion and damage 
dose well, watch for to microbes occurring 
oxygen rise, shut 
well if greater than 
10 percent, check 
cover integrity, 
watch for sharp 
temperature 
increases 

Note: 
The vacuum should be greatest at the blower inlet and lowest at the farthest monitoring point of the LFG 
collection system. In accordance with the NSPS regulations, pressures at individual wells should be maintained 

• as negative (vacuum) . 
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SY~P¥. -
Vertical 
extraction well 
high oxygen/ 
nitrogen 
concentration 

Low methane 
concentration 
(<40%) 

High nitrogen/ 
balance gas 
(>10%) 

Fluctuating 
static/ delta 
pressure 
readings 
"Surging'' 

Low flow from 
well 

TABLE4-2 
LFG COLL_ECTION SYSTEM TROUBLESHOOTJNG_CHECKLIST 

: .·. 

P,QSSIBLE CAUSE 
:. , • __ :,•::•: I • : I 'I 

1. Loose or leaky test port 
connection 

2. Bad or loose hose connection 
with meter 

3. Bad/leaky gasket at wellhead 
or valve 

4. Bad well seal 

5. Overdrawing on the well 

1. Airleak 

2. Over pulling on the well 

1. Air leak 

2. Over pulling on the well 

1. Partial condensate blockage 
in lateral 

2. Main header pipe partially 
blocked by condensate 

1. Significant leachate in well 
restricts LFG flow 

2. Waste is decomposed 

3. Well screen is clogged 

DETERMINA'FIQN; •• 
• ·of¢~Q~~,-;~~-

1. If the plastic tube fits loosely 
on the quick connect 
coupling or does not effect a 
positive seal 

2. Check hose connection 

3. Check gasket and flange 

4. None of the above causes 
were found-historically a 
good well 

5. None of the above causes 
were found 

1. See high oxygen/ nitrogen 
concentration 
troubleshooting 

2. Check well's past history 
typical vacuums 

1. See high oxygen/ nitrogen 
concentration 
troubleshooting 

2. Check well' s past history 
typical vacuums 

1. Listen to well lateral for 
surging of LFG or gargling of 
condensate 

2. Listen for surging or gargling 
of condensate, check for 
differential settlement 
between header and sump 

t. Check liquid level 

2. Check waste placement 
records 

3. Televise well screen 

3 

C : • ~~~:;:tl'.~1it~r1@1t:::y 
1. Use Teflon tape liberally to 11. Plug and redrill test 

effect a better seal port 

2. Fix hose connection 

3. Try to use duck tape around 
the flange 

4. Adjust valve setting lower or 
shut-off 

5. Adjust valve setting lower or 
shut-off 

2. Adjust valve setting lower 

2. Adjust valve setting lower 

1. If significant, shut off well 
and drain condensate 

2. Check operation of nearest 
condensate sump, or repair 
drain line from header to 
sump 

1. Pump liquid out once 

2. None 

3. None 

2. Fix hose connection 

3. Replace gasket 

4. Repack or rehydrate 
wellhead seal with 
bentonite 

5. None, well may be past 
maximum production 

2. Check well reading in 
next monitoring event 

2. Check well reading in 
next monitoring event 

1. May need to regrade 
lateral 

2. May need to regrade 
header, or inspect 
condensate sump 

1. Install dedi~ted pumps 
and leachate drain lines 

2. None 

3. Abandon well and 
replace with a new well n • 
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SYMPI'OM 
=·! := • -.:.:=; 

Sump not 
operational 

Knockout pot 
not operational 

• • 
TABLE4-3 

LIQUID MANAGEMENT SYSTEM TROl.JJlLESllOOTING CHECKLIST 

PQS~~,i~ ~4.lJ~~ 
1. Insufficient air pressure. 

2. Unable to discharge. 

1. Incorrect valve setting. 

2. High pressure loss. Loss of 
gas flow. 

DETEUIINATION:,: , . oi: cApsi( •.• , • 
1. Verified by confirming water 

level in sump above pump 
start level or lack of vacuum 
at sump. Verify pump is 
working by actuating pump 
manually (place thumb over 
pump brain exhaust outlet, 
pump should cycle approx. 
1 time every 15 seconds). Air 
pressure regulator setting too 
low. 

2. Discharge valve or isolation 
valve on force main closed. 
Verify pump is operational. 
Refer to pump manual for 
more information on 
troubleshooting the pump. 

1. Verify drain valve is closed 
during operation. 

2. Inspect knockout pot 
demister pad for cleanliness. 

37 

. ,, . ·• ; ~f' ~~''\ii;I~~~iiY: 
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1. Increase air pressure. Air 
pressure should be set 
between 40 and 100 psi. 

2. Check valve position at sump 
and at isolation valve 
locations. Valves should be 
open. Check discharge hose 
for conect set-up and 
discharge. Check force main 
for blockage or damage. 

1. Close valve drain. 

2. Cean demister pad by 
flushi11g with manufacturer's 
recommended cleaning 
solution. 

1, Look forleaks to 
determine why air 
pressure was too low. 
Repair pump. 

2. Check valve positions 
as part of regular 
weekly maintenance. 
Replace exhaust hoses. 
Remove pump and 
inspect/ clean, check 
valve, clean pump brain 
by flushing with clean 
water, and reconnect 
pump. Replace pump 
brain if pump does not 
function after all 
described steps have 
been followed. Repair 
pump. 

1. Standardize operation 
to have valve drained 
during shutdown. 

2. Clean demister pad 
when pressure loss 
across knockout pot 
exceeds 1-inch water 
column. 
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Loss of ignition 

,, 
( ~ 

·• 

TABLE4-4 
FLARE STATION TROUBLESHOOTING,CHECKLIST 

-:·.:=:. =·· 

f.P.~~mn.~ ~4P~E 
N _;_ •______:_______; 0 •• • • •I 0 

1. Blower malfunction. 
2. Methane concentrations Jess 

than 30%, oxygen >10% 

3. Thermocouple failure 

4. Flame scanner failure 

5. Flare louver failure 

~w1v fl)! ,,'.,: :~'--_-- ~~:~·~~-~"•;:i;:;1 
1. See Table 4-5. 
2. Check access port between 

blower and flare. Check 
flowrate and gas 
concentration to confirm that 
they are within the design 
parameters of the flare. 

3. Check recorder chart for 
temperature data at failure. 
Visually inspect 
thermocouple and wiring. 
Check to see if all 
thermocouples are reading 
approximately the same. 
Discontinuity of a 
thermocouple will cause a 
high temperature shutdown. 

4. Check flame scanner. 

5. Check louver throw·by 
adjusting manual louver and 
watching auto louver 
adjusbnenl 

38. 

1. See Table 4-5. 
2. Verify readings. Obtain a 

complete set of extraction 
well monitoring data. 

3. Select alternate 
thermocouple. 

4. Verify clear line of sight to 
flame. 

5. Reset manual louvers. 

1. SeeTable4-S. 
2. Adjust wellfield in 

accordance with 
Section 6.0. 

3. Repair thermocouple or 
wiring. 

4. Service flame arrestor. 

5. Check louver operation 
if flame temperature not 
steady. 

I:\ WPMSN\ PJT\D0--03828\0'1\R0003828.07B 8/10/98 • 



R
 002475

• 
SYMPI'OM! :-1 .:- • ; •••• 

Flare systems 
not operational 

Note: 

• •• 

TABLE 4-4 (CONTINUED) 
FLARE_STATIQN TROUBLESHOOTING CHECKLIST' 

rqs~I~L~ CAUSE 
6. Pilot failure. 

7. High temperature shutdown. 

1.' Loss of power. 

p~,MIN4TIP.~,:-:··:'·:·:1 •• -~~ ~~q~~y-i·_-:· <f(f',:{!:'.jF.tjJ~-Wff~f :/·' ;::: 
OF CAUSE . . . . SOLUTION •... •. .. . :. ·' SOLUTION'; .. • • • I • •• • • •• • • • • - • J : • ' . • .I •I -~- -- • • • • •. ·: •• . - • ,• •• H • - ,':I : ·: : ~ I :=·:_!! ·-~- •, • 

6. Check level of propane tank. 
Check condition of spark 
plug. If ignition system is in 
good condition, test 
transformer for performance. 
If transformer is okay, check 
to see if ignition wire is 
broken. If the pilot lights 
briefly before going out, 
check flame relay and 
scanners for proper 
operation. Dirt and residue 
may limit Dame scaMer 
visibility. If a spark is 
present, check inspirator on 
gas pilot lines. Orifices may 
become clogged with dirt and 
oil. Check to.see if spark 
system is grounded (i.e., 
cracked insulators). 

7. Check operation of actuated 
louvers to insure proper 

1operation. Check manual 
louver to see if it is 
positioned correctly for the 
flow conditions. The manual 
louver should be placed in 
approximately the same 
position as the automated 
louver. Check the 
temperature controller for 
proper ~etting ar1~ operation. 

1. Check circuit breakers, power 
supply, check for electrical 
short circuits 

6. Replace propane tank. Clean 
spark plug. Clean ignitor. 

7.. See items 2, 3, and 5. 

1. Reset circuit breakers, check 
electric service, eliminate 
eledrical shorts. 

6. Repair replace system 
components. 

7. Repair replace system 
components. 

1. Replace circuit breakers 
and repair wiring. 

* Symptoms and causes can often be determined by failure lights on control panel. 
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TABLE4-5 
ADDmONAL BLOWER TROUBLESHOOTING SUMMARY 

1. Insufficient pressure or vacuum. 

2. Vibration and noise. 

3. Blower overheated. 

4. Bearing housing overheated. 

5. Motor overheated. 

6. Surge r unstable" flow of air 
through machine). 

.. 
.• 

.. 
.. ,_ 
:;·.· 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

ACTION 
Check rotation and speed. 
Inspect piping for blockage and leaks. Check all inlet and outlet 
valves. 
Check motor load. Motor should not be operating beyond rating. 
If rabber sleeve on inlet is used: check for collapse. 
Clean demister pad on knock-out pot. 
aean flame arrestor. 

Check alignment between blower and motor. 
Proper alignment must be restored immediately to prevent 
damage to bearings or drive. 
Inspect bearings for wear or damage. 
Replace if necessary. 
Blowers will surge when operating under very light or no load. 
Increase air flow in this case. 
Never run.blowers continuously with the valves closed or if in a 
surge condition. 
Check for blockage in piping and blower. 

Check inlet demister pad for clogging. 
Check for surge or inadequate air flow. 

Inspect for damaged bea_rings. 
Check for high ambient temperature. 

Check for overload or bearing failure. 
Be sure that voltage is correct and balanced. 
Look for shorted stator windings. 
Check for high ambient temperature. 

Check for restricted air piping. 
Inspect outlet piping for blockage. 
Check for high liquid level in knockout pot. 
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• 
5.1 

• 

5.2 

CONTINGENCY MEASURES 

GENERAL 

Chapters 

Emergency situations may occasionally arise at the site. To insure continued effective 
operation of the landfill gas extraction system and to protect public health during such 
emergencies, an emergency response plan must be in place. General response to most 
emergency situations may include the following procedures: 

1. Assess the condition and its impact upon human lives, public health, and 
operation of the facility. This may mean weighing general environmental 
damage against limited property damage. 

2. Determine the required response with particular attention to human lives, public 
health, and potential environmental damage. Take a system out of operation if 
necessary. 

3. Notify the appropriate personnel, utilities, and regulatory agencies as soon as 
possible . 

4. Do not assign personnel to take action wtless they are properly trained and have 
the necessary protective equipment. 

5. Take corrective action to restore the facility to normal operation. Keep down­
time to a minimum. 

6. Maintain an adeq'1ate spare parts inventory. 

7. Critique the response plan. 

This chapter is to be updated as often as necessary to insure a timely response to all 
reasonably expected situations. 

EMERGENCY PERSONNEL 

In the event of an emergency, the following persons should be contacted as needed as 
soon as possible. 

Gas System Operator: 
Steven P. Delfs 
701 Greenbay Road 
Zion, Illinois 
Office: 847-731-5110; ext. 233 
Emergency: 414-942-9579 
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Landfill Manager: Jim Lewis 
701 Greenbay Road 
Zion, Illinois 
Office: 847-731-5110; ext. 224 
Emergency: 630-417-6052 

District Safety Manager: Cliff Jacobson 

BFI: 

5.3 SAFETY PRECAUTIONS 

701 Greenbay Road 
Zion, Illinois 
Office: 847-731-5110; ext. 26 
Mobile Phone: 847-344-2019 

Jeune Franklin 
757 North Eldridge 
Houston, Texas 77079 
Office: 281-870-7857 

• 

Many emergency situations arise from poor maintenance practices and accidents. • 
Diligent performance of preventative maintenance, careful operation and balancing 
practices, and implementation of a comprehensive safety program should prevent the 
occurrence of these types of emergency conditions. Safety procedures are discussed in 
Chapter 7. 

5.4 POWER FAILURE 

5.5 

A general power failure will cause an overall system shutdown. All electrically 
actuated valves will close when power to them is terminated. Consult the Enclosed 
Flare Operation and Maintenance ~u~ for possible effects on the flare control 
sequence. 

FIRE AND EXPLOSIONS 

Landfill personnel must be trained in the use of fire extinguishers and be familiar with 
their locations onsite. In the event of a major fire, all personnel must leave the area of 
the fire and notify the fire department. Do not attempt to use a fire extinguisher on a 
major landfill gas fire. 

If an explosion occurs, further explosions must be prevented by isolating the source of 
ignition, if possible. Keep people a safe distance from the site of the explosion. For 
both fires and explosions, the gates to the facility or to the blower/ flare area must be 
kept closed to all but emergency vehicles. 
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5.6 MUTUAL AID AGREEMENTS 

There are many agencies and businesses within a community which can be very 
helpful during emergencies. Mutual aid agreements may be made with such agencies 
and businesses. After agreements are obtained, an information fact sheet should be 
made listing the agreements. 

Mutual aid agreements may be made with the fire and police department. For 
instance, the fire department would then routinely check the LFG extraction system for 
potential fire hazards and provide first aid instruction to LFG system operations 
personnel. 

5.7 EQUIPMENT TROUBLESHOOTING 

This section outlines the troubleshooting procedures to follow when problems with 
major system equipment are encountered. Always first consult the manufacturer's 
operation and maintenance manual before working on any piece of equipment. 

5.7.1 Blowers 

Problem 

Trouble Shooting Guide 

Action 

1. Insufficient pressure or a. Check rotation and speed. 
vacuum. b. Inspect piping for blockage and leaks. Check all 

inlet and outlet valves. 
c. Check motor load. Motor should not be operating 

beyond rating. 
d. ff rubber sleeve on inlet is used: check for collapse. 
e. Oean demister pad on knock-out pot. 
f. Clean flame arrestor. 

2. Vibration and noise. a. check alignment between blower and motor. 

3. Blower overheated. 

4. Bearing housing 
overheated. 

Proper alignment must be restored imme!iiately to 
prevent damage to bearings or drive. 

b. Inspect bearings for wear or damage. 
Replace if necessary. 

c. Blowers will surge when operating under very light 
or no load. Increase air flow in this case. 

d. 

a. 
b . 

a. 
b. 

Never run blowers continuously with the valves 
closed or if in a surge condition. 
Check for blockage in piping and blower. 

Check inlet demister pad for clogging. 
Check for surge or inadequate air flow. 

Inspect for damaged bearings. 
Check for high ambient temperature. 
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Problem 

5. Motor overheated. 

6. Surge ("unstable" flow 
of air through 
machine). 

5.7.2 Flare 

Action 

a. Check for overload or bearing failure. 
b. Be sure that voltage is correct and balanced. 
c. Look for shorted stator windings. 
d. Check for high ambient temperature. 

a. Check for restricted air piping. 
b. Inspect outlet piping for blockage. 
c. Check for high liquid level in knockout pot. 

The Enclosed Flare Operation and Maintenance Manual must be consulted for detailed 
troubleshooting information. Proper safety precautions must be followed as described 
in Oiapter 7 of this manual and in the manufacturer's operation and maintenance 
manuals. 

Problem 

1. Pilot failure. 

Trouble Shooting Guide 

Action 

a. Check level of propane tank. 
b. Check condition of spark plug. 
c. If spark plug is in good condition, test transformer 

for performance. 
d. If transformer is okay, check to see if ignition wire is 

broken. 
e. If the pilot lights briefly before going out, check 

flame relay and scanners for proper operation. Dirt 
and residue may limit .flame scanner visibility. If a 
spark is present, check inspirator on gas pilot lines. 
Orifices may become clogged with dirt and oil. 

f. Check to see if spark system is grounded. (i.e. 
cracked insulators.) 

g. If the pilot lights briefly before going out, check 
.flame relay and scanners for proper operation. Dirt 
and residue may limit flame scanner visibility. 

-- ~ 
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•· 

Problem 

2. High temperature 
shutdown. 

Action 

a. Check operation of actuated_ louvers to insure proper 
operation. 

b. Check manual louver to see if it is positioned 
correctly for the flow conditions. The manual louver 
should be placed in approximately the same position 
as the automated louver. 

c. Check the temperature controller for proper setting 
and operation. 

d. Check flowrate and gas concentration to confirm 
that they ate Within the design parameters of the 
flare. 

e. Check to see if all thermocouples are reading 
approximately the same. Discontinuity of a 
thermocouple will cause a high temperature 
shutdown. 

SYSTEM TROUBLESHOOTING 

Actions to be taken under various operating conditions are described in Chapter 4 in the 
Process Control Section. 
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Chapter6 

RECORDS AND REPORTS 

6.1 GENERAL 

Records and reports of the landfill gas extraction system opera?on, maintenance, and 
monitoring efforts serve a number of purposes. They are useful to landfill gas 
extractiori system operating personnel, regulatory agencies, and others with similar 
systems or related problems. Because system operation will continue for years, proper 
"archiving" of information is necessary to monitor the status, and document the history 
of the system. 

Records may be used to serve the following purposes: 

1. Evaluation of system performance - Review of operating and monitoring records 
can indicate system efficiency and help pinpoint present and potential problems 
in the system. 

2. 

3. 

Assessing maintenance frequency of system components - Maintenance records 
are also necessary qualifications for warranties issued by manufacturers. 

Supporting budget requests for personnel or equipment to assist in the operation 
of the system. . 

4. Providing a foundation for defense against legal action, especially after 
emergencies. 

5. Providing information for use in reports to regulatory agencies. 

6. Submitting information for use by public and administrative officials. 

7. Compliance with relevant permits, laws, and regulations. 

8. Providing information for potential revenue generating ventures. 

Records are not to be maintained for their own sake, but for their expected usefulness 
and value at a later date. 

The following types of records are required in operating the gas extraction system: 

Monitoring records 
Maintenance records 
Safety records 
Emergency condition records 
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6.2 MONITORING RECORDS 

6.3 

6.4 

6.5 

Records of landfill gas extraction system monitoring results must be kept to document 
the history of system operation and performance. This data will be used to modify 
operating procedures, if necessary, and to optimize system performance. Forms for the 
maintaining of these records are located in Appendix D. 

MAINTENANCE RECORDS 

Comprehensive maintenance records are to be kept to document maintenance progress 
and to validate warranties. Records of service, maintenance, and repairs must also be 
maintained in order to develop the historical data vital for planning purposes. 
Standardization of records and procedures will reduce confusion as well as ease in the 
determination of major or recurring problem areas where improved maintenance or 
other appropriate action may be required. Maintenance records are to be kept on each 
piece of equipment and system component. A Maintenance and Repair Log is to be 
kept up-to-date and available on-site for review. 

SAFETY RECORDS 

Every accident, injury or illness occurring on the job must be immediately reported and 
recorded. Follow BFI policy for accident reporting. 

EMERGENCY CONDmON RECORDS 

All emergency conditions and responsive actions must be documented. Chapter 5 
discusses the general procedures to be followed when emergency situations arise. 

Emergency condition records should include, at a minimum, the following information: 

1. Emergency facility and auxiliary personnel: names, addresses, telephone 
numbers, disaster responsibilities, skills, and availability of transportation. 

2 Amounts, types, and locations of emergency equipment, materials, supplies, and 
chemicals (including repair items) that are available in the area. 

3. Vehicles and equipment for hauling emergency supplies . 
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Chapter7 

SAFETY 

7.1 GENERAL 

Personnel operating and maintaining the system should be thoroughly familiar with 
safety practices. The telephone numbers of local emergency response services are to be 
readily accessible. • 

Personnel are to be aware that the information in this manual is not intended to be 
comprehensive. The safety precautions stated here are not to be considered the only 
precautions necessary, and are no substitute for an alert, informed, and responsible 
person. Employees are to be familiar with safety requirements of federal, state, and 
local agencies as well as the Occupational Safety and Health Administration (OSHA) 
rules and regulations. 

7.2 LANDFILL HAZARDS 

• 

In addition to general safety hazards that.may be present in any work situation, hazards 
specific to landfill sites may also be present. Employees may expect to encounter, at a • 
minimum., the following hazards when operating and maintaining the landfill gas 
extraction system: 

7.3 

1. Fires and explosions may occur from the presence of methane gas. 

2. Landfill gases may cause an oxygen-deficient abnosphere in underground 
vaults, trenches, structures, and conduits. 

3. Hydrogen sulfide, a highly toxic and flammable gas, may be present. 

4. Fires may start spontaneously from exposed and/ or decomposing refuse. 

5. Caving of trenches and excavations may occur when working over or in refuse 
areas. 

6. Lateral gas migration to adjacent areas in addition to venting to the atmosphere 
through the cover soil may occur. 

7. Direct contact with LFG condensate should be avoided. 

FIRE AND EXPLOSION SAFETY 

Employees are to be informed of the danger of smoking, dropping lighted matches or 
burning tobacco, and the use of open flames in and around the landfill or gas extraction 
facilities. Monitoring personnel should use explosion-proof flashlights or mirrors to • 
assist in any visual inspection. The National Bureau of Mines cautions that when 
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investigating explosive gas conditions with an explosim.eter, the following should be 
observed: 

1. Due regard must be made for the time of year, the velocity and direction of the 
wind, and barometric conditions. Explosion of such vapors is generally 
extensive. 

2. Landfill gas can be located at the top or bottom of enclosed structures. 

7.4 ELECTRICAL SAFETY 

1. Lock out and tag main switch of electrical equipment before working on it. 

2. Do not remove the tag without first checking with the person who initiated the 
tag. 

3. Notify supervisor in the event a motor circuit breaker trips out. 

4. Do not open motor control panels unless you are trained and authorized to 
perform the work. 

5 . Report and log any unusual motor noise or vibration. 

7.5 CONFINED SPACE SAFETY 

Poor ventilation within certain structures in the landfill gas extraction system may 
result in one or more of the following hazards; toxic gas accumulation, flammable or 
explosive abnosphere, or oxygen deficiency. These structures include: 

Flare 
Condensate Pump Station Encasements 
Well encasements 
Knockout pot 
Trenches 
Valve boxes 
Blower building 

Depending on the situation, these structures may be defined as either confined spaces 
or permit required confined spaces and each requires special safety precautions to be 
taken. OSHA regulations for permit-required confined .spaces are located in 
Appendix F. Refer to the 11BFI Confined Space Entry Program11 manual to classify the 
areas and define the safety precautions that must be taken. If you do not have a 11BFI 
Confined Space Entry Program" manual, contact your district safety manager or the 
Corporate Safety Department at (281)870-8100. 
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7.6 SITE SAFElY RULES 

All employees shall observe and obey every rule, regulation, and order necessary for 
the safe conduct of the work, and shall take such action as is necessary to obtain 
compliance. Employees shall report all unsafe conditions or practices to the appropriate 
person or agency. 

7.7 FIRST AID AND INFECTION 

Prompt attention to injuries is important. A physician should be called for all but minor 
injuries. Fire department personnel are trained and equipped to handle cases of 
resuscitation and landfill gas mishaps and should be contacted immediately if either of 
these occur. 

If there is a possibility that workers will come into contact with condensate formed on 
the inside of the piping system, rubber gloves should be worn. This will prevent 
exposure to potentially hazardous compounds, especially if the hands are chapped, 
burned, or the skin broken in any other manner. 

Keep fingers away from the nose, mouth, and eyes to prevent exposure. 

• 

Wash hands thoroughly after work and before eating. The use of antiseptic solutions • 
will help prevent infection. Keep the nails short and remove foreign material with a 
nail file or stiff soapy brush. When the hands are soiled, smoking pipes or 
contaminated ends of cigarettes or cigars may introduce potentially hazardous 
compounds into the body. 

Note: No smoking is to be allowed near any areas of the gas system. 

• 
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APPENDIX A - PERMITS AND REGULATIONS 

■ RCRA Permit Log No. B-23-TA-2 

■ 1992-328-LFM Modification No. 3 (Log No. 1996-117) • 

■ 1980-24-DE and 1980-24-0P Supplemental Permit 
No. 1996-118-SP (Log No. 1996-118) 

■ Operational Permit - IEP A Letter Dated April 29, 1998 

■ IEPA Regulation Sections 811.310, 811.311, 811.312 

• 
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FAX NO. 2175243291 • Tp,02 

HAR- G-97 THU to:01 !~PA/LAHD/PERHITS 

@ ~N{f/~(~NMENTAL PROTECTION AGENCY 
1LL. 

Mary A. Cia.dc, Dircc~or 

217/524-3 30CJ 

March e. 19~7 

Bro"11tni,r,g-Ferris lndustries 
Attn.: Mic:ha~t 'Y.-' Williams 
701 Green Bay Raad 
Zion, Jllinois 60099 ...., 

Re: 097802000 I .-- Lake Coun\')· 
Brownmg-FelTis Industries #1 
lt.D9$070072 8 
RCRA Pcnnit Log Na. B-23-TA-2 

2200 Churchill lload, Springflt'ld, lt. 6.li9~-9276 

CERTIFIED MAIL 
Z 353 621 195 • 

This letter i.s in re~por.se to your request for a Temporary Authorization (""TA") to.~~nstru~t a 

modified fimd :,:-,"·c:r systt\n arid 10 install a landfill ga.s cx~.ic~ion sys1em. Tii.: proposal to n1ake • 

thc::sc: modi fka1.it-ns is jd~~tified in lhe following corresponuen~-~:.. ·- • 

c·tu.o; m modification request (addition of a gas extraction system). Log No. B-23-:\(­

l ::. darc:-d Octob~t, 2, 1992 and received October 2, 1992; 

1 \ ;::q:.,r-.st (addition ofa gas extraction. system), Log No. B-23-TA-1, dated May 6. 

I ~•gfl. :ind rc:uived May 8, I 996; 

C:-a!i!i !Tl modification request (modification of the final cover systc:n1), Lott No. B~l3-

'.\·1 • ! iJ dated July l 996 and rrc:cived August l, 1996; 

1· ,i,. request (modification of ihe final cover system), Log No. B-23-TA-2, dated August 

~, l 9Q6 and rec~iv,d August 5, 1996; 

•\:11:!'.''•"'nal inf'onna1.ion, Rl1RP.nse 10 Condition l O dated August J 6, 1996 anJ rec.:ived 

."-ugusr l 9, 1996; 
. . 

Additional information far TA (Loe No. B-23-l"A-2). dated February 19. 1997 and 

rcc:iv:d Felm.uuy 20, 1997: and 

T:,.: 1,!~n sheet cn1ided. Anchor Itenc:h Detail. dated February 21, 1997. 

Pursuan~ •.c, ~5 m Adm. Code 70l.280(~)(J)(B)(V), 1h11 Illinois EPA ha.111.rirro,•c:d yuurr1:qucs\, 

3 
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HAR- 8-97 THU tu:o: :~?A/LAND/PERMITS FAK NO. 2175243291 P. 03 

Page 2 

This appro,·al sup~rscdcsthe Dlinois EPA's Temporary Authorization approval l~nc:r (Log# 
B-23-T A· I"!. d:n:~d Julr 16, t 996. and subsequent re-issuance. dated Fcbn.iar,, l 9. 1997. 1nis 
approval is "Jliyc.·1 to the anachi::d special conditions and shall tcnninate I 80 dnys frum rh~ date 

of this lcner 

Should you h.:r~·e ,ny qucstfons regarding this maner, please contact Kevin D. Lcsl,:o at 
217t:524-3:27l 

Sinc:~rcly, 

Ed""·in C. Sakowski. P.E .. 
Manager. Pc-rmj t Sr:ction 
Pcnnh s~ction, Bwuu of Land 

ECB~L'~1s,9no21. WPD • 
~~ 

Anac:hm¢r.l s r~c:ial Condition,w.r. the JempoJ'aiy AythqriZi1JiClll..19.~ul-2.LN2., J;~~l: 
TA-:!} . 

cc:: Ries Envin-:runental, Inc:. -- .Rebecca R.ies, CHMM 
BFl Waste Systems -- James A. Lewis 
Hale Cho , • USEP A - Re.eion V 

bc:c: Bureau File ·- RCR.A Permit 
Maywood Region 
Jerry Kuhn 
K~,•in J~esko 

'· ... ) 

.: 

' .. 
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_HAR- 6-97 THU 16: o;· "r.PA/LAND/PERMITS FAX NO. ·2175243291 P.04 

ATTACHMENT 

. SPECIAL CONDITIONS FOR THE 
It:i"JPORARV AUTHORIZATION TO CONSTRUC"( 

Log No. B-23-TA-2 

0978020001 -- Lake County 
Browning-Ferris lndusuics # 1 

ILD9807007ll 
RCR.A Log No. 8-23-T A-2 

----·" .. -... ···----------------------------·-
1. This 11::npt~ra.-y authorization (TA) onJy allows for cansuuction of the landfill gas extractlon 

systein and :nodi fied final cover system idenlifii:d in rhe full owing applica,ions and 
cor~~rr-•,-i~.,~-e~· 

. C.la$s t.![ modification request (addhion of a gas c:XU'action sys1ein), Log No. B-23-M­
: 6. d,m·d October, 2. 1992 and recei\led October 2, 1992: 

TA :·{.•:"J.:sl (addition of a gas extraction system), Log No. B-23• TA· 1. dRted May 6, 
l 99f. a.,d rc:cc:ived May I, 1996; 

Class 11J modification request (modification of the final cover system). Log No. B-:?l· 
!\·t-1 '>, dac~d July 1996 and ,-eceivcd August 2, 1996 

TA ti:que:1:,'t (modification of the final co,•er system). Log No. B-23-TA-2, dutcd August 
; . 1996 and received August S. 1996; 

P.:iditional infonnarian, Response to Condition 1 0 dated August 16. 1996 and received 
August 19, 1996; 

Additional inlonnation for TA (Log No. B-23-TA-2), datod Febnaaxy 19, 1997 and 
received Februaiy20, 1997i and 

' 
'11,c- ;,ian sheet entitled, Anchor Trench Detail, dated February 21. 1997. 

The proposed gas cxmiction system must be constNcted in accordance whh the above 
appl;cation~ and com:spondences excr:pt as modified below. • 

Gas Exuactipn Syst11:m 

2. The apprcw:il or this TA docs not approve th~ items idcn1ifi1:d in Scclion 4 o rthc May 1996 
TA {.1.og ~o. B-23-TA•l) request. These issues must be addn:sscd under a separate • 
subrniltal (ron1 BPI. 

5 
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• 
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.HAR- 6-97 THU 16:03 ;PA/LAND/PERMITS FAX NO. 2175243291 P.·05 

• 

• 

:;. The def:cic:ncies identified in comment 6 of the Illinois EP1:s March 6, 1995 c:omn,cnts on 

the: ga!I ~:i,::1;1..:rion system reg~ing the adequacy ofth1! i,roposed perimeter monitoring 

system~ :u,v:: not been adequately add~s~ed by the TA request ,b\ o_rd~r to resolve: this issue 
BFI n,~.i-i ::,·:nonstratc mat the mon1tor1ng well (CiMW') spacing 1s adequate to dci~c:t any 

poss1t:h· 111;~r:1rion.0f landfill gas to off-silc:: areas, ot reduce: the well spacing • 

appropriatc:l>·. 

4. Sc:.:onciry :-ontainment shall be pro'llided ror all pipins wbic:h conveys condc:nsatc: a&1d 

leachat•? L\\;t5ide the landfill's final c:ap.• This secondary c0ntahm1!:lnt shall ~~l~nd intQ l~c 

landfill u~i1 1uffieiently 10 assure mat any leaks that might occur will not ca\lse rele11scs into 

the:: cn .. :i:-,.,i:m"<"nt. This rcquircm11:n1 includes the: piping from 1hc top of the c011densilte 

sumps ·., .... •h•t forced mai11 rhal au located both in ilnd outside the areal exte111 of the waste 

limit~-

:5. Seconc,!acy ,:nnlainment must be provided for all extraction well leachate discharge lines tht\C 

lead fw:n ll\ti ~i<trdc:tion .well head to the farced leachate main. Secondary coim1inmcm 

simfiar ,,;·ll;a,· provided for the pump stations should be used. Th~s scc:ondlU)' conlc1i.nmen1 

dcsi~ 1s ,i;..;"11 iu de~II 6/4, Sheet 4 qf S of the letter l!ntitlcd. Rs;s,anse lg Conditinn IQ 

(date:d A~g-..:sc 16, 1996 and received August 19, 1996). If this secondary containment 

dcsisi. c:ruir"t be utilfaed BF( must submit an alternative design within 30 days of the date of 

the cov~. ietlcr to th.is attachment. 

6. The QA!QCc!ocumcntatiortshall inc'i,ide.plioto·documentitioj:i-of_.a:fyph,~-1 eas cxrrac:don 

w~ll ir.sta~Ja~i~n and pha10 4o~umcn~ti~n-~(~!'~~~c;-~~-~f all ~iping_ ~~.~q_uipment which 
e,cns the ;ia-:-~.al •~lent·ofthe unit . 

.::-c •• ··-- -~ .. _=?•": •• - ~---. • •• • • 

7. .ln Section 1.0 of 1he TA request (L01 No. 823-TA-l), BFI indicates uiat the portions ofihe 

gas e~traction system (OES) which an: localed on the solid waste unit will 1101 be included 

in the RCRA. 'Part B renewal permil which is to be submitted. While this portion o(the 

system rna:,. lie on the solid waste ponion afthe faciliry they are subject to RCRA permitting 

since:- the) ;,art of die GES. The Illinois EPA will coordinate any permit requirement to 

elimma!f, hl th• extent possible, duplicative pennittina requirements. 

final Cap Design 

8. Add!tion~I clay added 10 the compacted clay cap shall be applied in loose lifts not lo cx~ecd 

si~ im:h:::1. Compaction equipment shall use only fuUy penctratins shc:c:psfaot. 

9. Any \•csci.ation 'that is present en the existing compacted clny ln)'er shall be re1n0ved or 

oth:.wisc add~lised to assure that the roots that ha-.·e penetrated into the cap will not impact 

the pcrmcnbili'C)' of the final cover. 
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10. Within 30 d;;ys of the date ofthls letter BFI shall pro~idc:: 

BFl 1m:,-t identify how grid location (10100N, 9100E), which had a pem1cability 

g,,·,·a·er th3Z1 bdOE--07 cm/sec at 1.3,c.lOE-7 cm/s, ~~II be addressed in ordi:r to ohtnin 

ac :?!!!":-_:1:!te pcrtneability. The: first paragr-.tph of page 1S ofthr: Class tll nn.,ditit'ation 

req~l~-:l (incidification of\he final L:ovcr system), Log No. B-23-M-l 9~ dated July 1996 

an-~ re•:-civcd August 2, 1996 indicates that aJI grid locations have suffic:ic:nt 

rt-:?~~:::'-!:liry, however, trus location's penneability is net adequate. 

BF! nH:i~itied the: design of the 1oe drainage system in the plan sheet cncitlcd, ~bQt 

I.r.~Q, Detail. dated Febru&J)· 21, 1997. BFJ must provide inCormadon on the to~ 

c:-1i1'li\i;!C disc:hargc pipe intervals and/or loeation(s), 

t l. Major mndifkation to the system including changes to physical dimensions or materials af 

cons1:-u~·dor. are subject to Illinois EPA :ipproval prior to construction. 

12. A Con"-.lrJ .. ::tm Certification Report shall be submitted to the Illinois EPA wi(hin 30 da~·s 

aftr:.r: B~J has \':Ompleted the activities proposed in the TA request. This Certification Rer,ai1 

must bt! ctr:ificd by a qualified. independent, registered professional engineer. BFI must, 

abta:~_mir.ni$ EPA approval of the. ConJtructi,c>n Certification Report prior to operiltion of 

the g::is ::xm1cti0n system identified in Conclition No.I above. > 
• •• : -.II,.·.·-, .... • ._._ ....... :,.-• ~ •••••• -· • • • ••••• ....... • •• .. 

D. The C,:,nsrr.;-:tion Certification Report must.describe the construction activities Bf.I 
condnl"IE"d under the authority ofib.is TA and inc:lud~ 11as-buiit11 drawing, tM1. in~lude ll,c 
fo!lo_wmg: • ., 

a. • Lhtt Joc1ni0n5 of all mechanical equipment, g.:osystbetic panels, and piping relative 10 

each unit; 

b. th~ 2pproximate elevations·oflang pjpc runs; 

c. th~ pipe dimensions. iypcs of joints (e.g .. welded or flanged); 

d. the materials of canstNction or the pipes, pumps, manifolds. seals. coMec:tions, 

gcosysthcti~ components; an.d 

c. any changes that were: made to thc .. ~~.$.~2~:!'?1\:l~c~ in the applications and 
correspondences identified abov1:. • • • • 

KL\mJs\97j02 \ .\VPO 

• 

• 

·• 
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-~ ~ml '0 Pc,11\iT 
• ~ ~Niff~ONMENTAL PROTECTION_ AGENCY 

-
• Mary A. Gade, Director 

217/524-3300 

2200 Churchill Road, Springfield, IL 62794-9276 

August 5, 1996 

Browning-Ferris Industries of Illinois, Inc. 
Attn: Mr. Mike Williams 

.~ 701 Green Bay Road 
Zion, Illinois 60099 

Re: 0978020001 - Lake County 
BFI #I, Phase B 
Permit No. I 992-328-LFM 
Modification #3 
Log No. 1996-117 
Expiration Date: June 2S, 1999 
Permit File 

Dear Mr. Williams: 

CERTIFIED MAIL 
Z 363 613 844 

Permit modification is hereby granted to Browning-Ferris Industries of Illinois, Inc. as owner and 
operator allowing a significant modification of the above referenced facility all in accordance 
with the application and plans prepared by Mr. Bryan N. Holbert of RMI', Inc. and signed and 
sealed by Mr. Andrew J. Querio, P .E. of Rl\IT, Inc. This permit modification (Modification No. 
3) approves a landfill gas extraction system and a revised final cover system. Final plans, 
specifications, application and supporting documents as submitted and approved shall constitute 
part of this permit and are identified on the records of the Illinois Environmental Protection 
Agency, Bureau of Land by the permit number(s) and log number(s) designated in the heading 
above. 

The permit is issued subject to the standard conditions attached hereto and incorporated herein by 
reference, and further subject to the ~allowing special conditions. In case of conflict between the 
application and plans submitted and these special conditions, the special conditions of this permit 
shall govern. • 

PennitNo. 1992-328-LFM, approves the Significant Modification ofthe development of Cells I 
and 2 of Phase B of this facility subject to the conditions attached hereto, so as to comply with the 
applicable requirements of35 Illinois Administrative Code, Subtitle G (hereinafter "35 IAC") 
Parts 810,811,812 and 813. 

Cells I and 2 of Phase B have approximate areas of 4.9 acres and 4. 7 acres respectively, and an 
"in-place" gross waste capacity of approximately 653,300 cubic yards. The landfill is being 

• 

• 
J I . 



R 002498

• 

• 

• 

Page2 

permitted as a putrescible and chemical waste landfill and the types of waste disposed in it shall 
be limited to municipal waste and non-hazardous special waste. 

The application approved by Permit No. 1992-328-LFM consists of the follo\,ing documents: 

DOCUMENT AND DATE DATE RECEIVED 

Original Application October 26, 1992 
October 23, 1992 

Application Waiver Febnwy 3, l 993 
Febniaiy2, 1993 

Application Waiver September 13, 1993 
September 10, 1993 

Application Waiver October 14, 1993 
October 13, 1993 

Application Addendum December 16, 1993 
December 15, 1993 

Application Addendum December 27, 1993 
December 22, _ 1993 

Application Addendum February 4, 1994 
February 3, 1994 

Application Addendum March 7, 1994 
March 1, 1994 

Application Addendum March 21, 1994 
March 16, 1994 

Application Waiver May 5, 1994 
May 5, 1994 

Application Waiver February 24, 1993 
February 23, 1993 

Application Addenq.um April 19, 1993 
April 16, 1993 

/2 
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DOCUMENT AND DA TE 

Application Waiver 
June 16, 1993 

_Application Waiver 
•• JwylS,1993 

DA TE RECEIVED 

June 17, 1993 

July 16, 1993 

The application approved by Modification No. 1 consists of the following documents: 

DOCUMENT AND DATE 

Original Application 
July 28, 1994 

Application Addendum 
November 3, 1994 • 

DA TE RECEIVED 

July29, 1994 

November 4, 1994 

The application approved by Modification No. 2 consists of the following documents: 

DOCUMENTANDDATE 

Original Application 
February. 10, 1995 

Application Addendum 
May 5, 1995 

Application Addendum via facsimile 
June 6, 1995 

Application Addendum 
June 19, 1995 

DATE RECEIVED 

February 14, 1995 

May 8, 1995 

June 6, 1995 

June 20, 1995 

The application approved by Modification No. 3 consists of the following documents: 

DOCUMENT AND DATE 

Original Application 
April 4, 1996 

DA TE RECEIVED 

April 8, 1996 

• 

• 

• 
J3 
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DOCUMENT AND DA TE 

Application Addenda 
April 25, 1996 
June 21, 1996 

.• • July 2, 1996 
. July 3, 1996. 

DA TE RECEIVED 

April 26, 1996 
June 24,.1996 . • 

• ' 

July 5, 1996 :-: ;/i: 
July 5, 1996 •• 

Thi~\;1odificati~n includes a compilation of all previo~ permits and applicable permit 
conditions, and incorporates previously approved applications granted under Permit No. 
1992-328-LFM, unless specifically modified by this permit modification. Condition No. VI.9 has 
been added due to a determination by the Bureau of Air, Permit Section that a permit is needed 
for the gas management system. Condition No. VII.8 has been added to notify the operator that 
revised closure cost estimates need to be submitted in the form of a significant modification due 
to the change in the final cover system. Condition No. 1.5 has been added referencing the 
construction quality assurance procedures to be used for the geosynthetic drainage layer of the 
final cover system. Condition II.6 has been revised by substituting the geosythetic drainage layer 
for the 12 inch sand drainage layer in the final cover system . 

Pursuant to Section 39(a) of Illinois Environmental Protection Act (hereinafter "the Act") an~ 35 
IAC, 813.104(b), this permit is issued subject to the development, operating, and reporting 
requirements for non-hazardous waste landfills in 35 IAC Parts 810, 811, 812 and 813, as 
modified by 35 IAC Part 814, Subpart C, the standard conditions attached hereto, and the 
following special conditions. In case of conflict between the permit application and these 
conditions (both standard and special), the conditions of this permit shall govern. 

I. CONSTRUCTION QUALITY ASSURANCE 

1. All necessary surface drainage control facilities shall be constructed prior to other 
disturbance in any area. 

2. No part of the unit subject to Permit No. 1992-328-LFM shall be placed into service 
(i.e. begin waste disposal) until a acceptance report for all the activities listed below 
has been submitted to and approved by this Agency as a significant modification · ... . 
pursuant to 35 IAC, 81 l.505(d) and 813.203. 

a. Compaction of the subgrade and foundation to design parameters; 

b. Installation of the underdrain collection system; 

C . Installation of the compacted earth liner; 

i ,._ 
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d. Installation of the geomembrane liner; 

e. Installation of the leachate drainage and collection system; 

• f. Construction of ponds. ditches, lagoons and berms. 

g. Installation of the gas management system. 

3. The permittee shall designate an independent third party contractor as the Construction 
Quality Assurance (CQA) Officer(s). The CQA Officer(s) shall be an Illinois Certified 
Professional Engineer who is independent from and not under the control or influence 
of the operator, any employee of the operator, or any other corporation, company or 
legal entity that is a subsidiary, affiliate, parent corporation or holding corporation 
associated with the operator. 

4. All standards for testing the characteristics and performance of materials, products, 
systems and services shall be those established by ASTM unless otherwise stated in the 
permit application. 

s. All sampling, testing, inspection and installation procedures for the geosynthetic 
drainage layer (geonet) of the final cover system shall conform with the revised 
construction quality assurance program contained in Log No. I 992-328 and received by 
the Agency on December 27, 1993. 

II. OPERA TING CONDITIONS 

1. Pursuant to 35 IAC, 81 l.107(a) and 811.107(b), throughout the operating life of this 
landfill, waste shall not be placed in a 

manner or at a rate which results in unstable internal or external slopes or interference 
with construction, operation or monitoring activities. 

2. The operator of this solid waste facility shall not conduct the operation in a manner 
which results in any of the following: 

a. refuse in standing or flowing waters; 

b. leachate flows entering waters of the State; 

c. leachate flows exiting the landfill confines (i.e., the facility boundaries 
established for the landfill in a permit or permits issued by the Agency); 

d. open burning of refuse in violation of Section 9 of the Act; 

• 

• 

• 
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e. uncovered refuse remaining from any previous operating day or at the conclusion 
of any operating day, unless authorized by permit; 

f. failure to provide final cover within time limits established by Illinois Pollution 
Control Board (the Board) regulations; 

g. acceptance of wastes without necessary permits; 

h. scavenging as defined by Board regulations; 

l. . deposition of refuse in any unpennitted (i.e., without an Agency approved 
significant modification authorizing operation) portion of the landfill; 

j. acceptance of a special waste without a required manifest; 

k. failure to submit reports required by permits or Board regulations; 

1. failure to collect and contain litter from the site by the end of each operating day. • ., 
Moveable, temporary fencing shall be used to prevent blowing litter when the refuse is .) .:,. 

above the natural ground line. •, .. 
. . 

4. The operator shall cover all exposed waste by the end of each day of operation with a 
uniform layer of sL1< (6) inches of clean soil material or a layer of non-woven 
polypropylene geotextile fabric. 

5. Non-woven polypropylene geotextile fabric may be used as an a~temate material for 
daily cover pursuant to 35 IAC, 81 l.106(b) and 812.11 l(b). The ~e of this material as 
daily cover shall be subject to the following conditions: 

a. If any alternate materials other than those approved by th.is permit are to be used, 
their use must be approved by this Agency through the permit process. 

b. At any one time, the total area, using non-woven polypropylene geotextile fabric 
as daily cover, shall be no more than 100 ft. x 200 ft .. Beyond th.is ma.--cimum, 
conventional daily cover shall be used on all areas in which waste has been 
disposed and to which intermediate or final cover has not been applied. 

C. Areas, upon which alternate cover has been used, must be covered with either 
conventional cover or additional waste within six days . 

•• d. Conventional daily cover shall be used if weather or other conditions adversely } 
J . - ~ 

affect the ability of the fabric to prevent problems with blowing litter, fire, odors, 
or vectors. . . 

l'4 
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e. 

f. 

g. 

h. 

Geo textile fabric shall be anchored adequately to prevent wind damage. If the 
panels are tom during or after placement they must be repaired immediately or 
the damaged area must be covered with six inches (6") of daily cover soil. If 
tires- are used as weights for the alternate daily cover, they shall be converted 
tires., in accordance with 35 IAC, Part 848: Management of Used and Waste 
Tires. 

When the geotextile fabric is applied, the ope!ator shall keep a record including a 
desctjption of the weather conditions, the type of alternate cover used and its 
performance. A summary of this information shall be provided with this 
facility's annual reports. 

Geotextile fabric which have been used for daily cover may not be reused for any 
purpose (including road underlayment and erosion control) outside of permitted 
disposal boundaries. 

Any geotextile material that meets the alternate daily cover specifications in 
Pennit Application Log No. 1992-328 may be used in accordance with this 
pennit. 

Nn later. than 60 days after placement of the final lift of waste in any area, the area shall 
receive a final cover system oflow permeability material consisting of a 40-mil 
VLDPE geomembrane ~by 2.feet of compacted clay. The final protective layer 
of the final cover system shall be constructed atop the low permeability layer and shall 
consist of, from bottom to top, a geosynthetic drainage layer (geonet), 8 oz/sy 
non-woven geotextile, 2.S feet of general backfill and 0.5 feet of topsoil. 

7. All waste, which is not covered within 60 days of placement of another lift of waste or 
final cover, shall have an intennediate cover of compacted clean soil with a minimum 
thickness of one ( 1) foot applied to it. 

8. The.operator shall implement a load checking program that meets the requirements of 
35 IAC, 811.323. If regulated hazardous waste or other unacceptable wastes are 
discovered, the Agency shall be notified no h:1ter than 5 :00 p.m. the day it is detected. 
The load checker shall prepare a report describing the results of each inspection~ A 
summary of these reports shall be submitted to the Agency as part of this facility's 
annual rep~~-

9. No special waste shall be received for disposal at this facility without a non-hazardous 
special waste stream permit granted by the Agency. 

• 

•• 

• 
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10. All of this facility's previously issued, "individual" non-hazardous special waste stream 
pennits, which have not yet expired, shall also remain in effect. However, their •. • : ' 
respective expiration dates are not modified by the issuance this permit. . • 

11. In managing non-hazardous special waste at this landfill, the operator shall comply 
with the requirements of3S IAC, Part 811, Subpart D. These requirements include: 

a. A prominent sign at the entrance of the facility notifying waste generators and· 
transporters of the documents by which loads of special wastes must be 
accompanied; 

b. Special waste manifesting; 

c. Special waste profile identification sheets and special waste recertifications; 

d. Recordkeeping requirements; and 

e. Procedures for excluding regulated hazardous wastes . 

12. The permittee shall submit an annual report to this Agency for all non-hazardous 
special waste in accordance ~vith 35 Ill. Adm. Code, Subtitle G, Part 809, Subpart E. 

13. The operating hours for this facility shall be limited to between 6:00 a.m. - 5:00 p.m., 
Monday through Friday and between 6:00 a.m. - 12:00 p.m. on Saturdays. The landfill 
shall be closed on Sundays and legal holidays. Operating hours are those hours during 
which waste may be accepted at this facility. 

14. The operation of this facility shall not cause a violation of the Noise Control 
Regulations in 35 IAC Subtitle H, Section 901. 

m. GENERAL CONDmONS 

1. This permit is issued with the expressed understanding that no process discharge to 
Waters of the State or to a sanitary sewer will occur from these facilities except as 
authorized by a pennit issued by the Bureau of Water Pollution Control. 

2. Site surface drainage, during development, during operation and after the site is closed, 
shall be managed in accordance with the approved drainage control plan. 

3. If changes occur which modify any of the information the Permittee has used in 
obtaining a permit for this facility, the Pennittee shall notify the Agency. Such changes 
would include but not be limited to any changes in the names or addresses of both 

i 
.... ./ 



R 002505

Page9 

beneficial and legal titleholders to the herein-permitted site. The notification shall be 
submitted to the Agency within fifteen (15) days of the change and shall include the n:ime or 
names of any parties in interest and the address of their place of abode; or, ifa corporation, 
the name and address ofits registered agent. 

4. The Agency reserves the right to require installation of additional monitoring devices, 
to require analyses for certain parameters, to alter the s:imple parameters list and to 
modify the method of evaluating the monitoring results as necessary to fulfill the intent 
and purpose of the Act or Board Regulations. 

5. This permit is subject to review and modification by the Agency as deemed necessary 
to fulfill the intent and purpose of the Act, and all applicable environmental rules and 
regulations. 

6. Pursuant to 35 IAC, 813.201(a), any modifications to this facility shall be proposed in 
the form of a permit application and submitted to the Agency. 

7. Pursuant to 35 IAC, 813.301, an application for permit renewal shall be filed with the 
Agency at least 90 days prior to the expiration date of this permit. 

IV. LEACHATE MANAGEMENT/MONITORING 

I. The following monitoring points are to be used in the Leachate Monitoring Program for 
this facility: • 

Leachate Collection Manholes 

Agplicant Desimation 

Undesignated Manhole In Cell No.I 

Undesignated Manhole In Cell No. 2 

A~encv Desi!mation 

L30l 

L302 

2. Pursuantto 35 IAC 81 l.309(g), 81 l.319(a)(l)(C)(ii), 810.103, 811.202, 722.111 and 
721, Subpart C, leachate monitoring (i.e., sampling, measurements and analysis) must 
be started at each manhole when that manhole accumulates a measurable quantity of 
leachate for the first time. The concentrations or values for the 

parameters contained in List LI (below) shall be determined on a quarterly basis for 
each "producing" manhole and submitted with the quarterly groundwater reports. 
Condition IV.3. presents the sampling. testing and reporting schedules in tabular form. 

• 

• 

Leachate monitoring at each manhole shall continue as long as groundwater monitoring • 
at this landfill is necessary pursuant to 35 IAC, 81 l .3 l 9(a)(l)(C). 
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Routine Leachate Monitoring Parameters STORET 

Temp. of Leachate Sample ( 0 F) 00011 
Specific Conductance 00094 
pH 00400 
Elevation Leachate Surface 71993 
BTM of Well Elevation 72020 
Leachate Level from Measuring Point (ft.). 72109 
Arsenic (total) 01002 
Barium (total) 01007 
Cadmium (total) 01027 
Chromium (hexavalent) 01032 
Chromium (total) 01034 
Copper.(total) 01042 
Cyanide 00720 
Fluoride 00951 

·• Iron (total) 0104S 
Lead (total 01051 :" • :) 
Manganese (total) 01055 ..... 
Nickel (total) 01067 
Silver (total) 01077 
Zinc (total) 01092 
Total Dissolved Solids ·70300 
Total Suspended Solids 00S30 
Biochemical Oxygen Demand (BODS) 00310 
Mercury (total) 71900 
COD 0033S 
Boron (total) 01022 
Calcium (total) 00916 
Cobalt (total) 01037 
Magnesium (total) 00927 
Potassium (total) 00937 
Selenium (total) 01147 
Sodium (total) 00929 
Alkalinity as CaC03 00410 
Chloride_ (total) 00940 
Sulfate 00945 
Total Organic Carbon, TOC 00680 
Total Organic Halogens, TOX 78115 

• Nitrogen, Ammonia-N 00610 ;. 
:J . ·- .:,· 

-Z.o 
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LISTL2 

Annual Leachate Monitoring Parameters STORET 

Temp. of Leachate Sample (0 F) 00011 
Specific Conductance 00094 
pH 00400 
Elevation Leachate Surface 71993 
BTM of Well Elevation 72020 
Leachate Level from Measuring Point (ft.) 72109 
1, I, 1-2-Tetrachloroethane 77562 
I, 1, 1,-Tricbloroethane 34506 
1, 1,2,2-Tetrachloroethane 34516 
1,1,2-Trichloroethane 34511 
I, 1-Dichloroethane 34496 
• 1, 1-Dichloroethylene 34501 
1, 1-Dichloropropene 77168 
1,2,3-Trichlorobenzene 77613 
1,2,3-Trichloropropane 77443 • 1,2,4-Tri~hlorobenzene 34551 
1,2,4-Trimethylbenzene 77222 
1,2-Dibromo-3-Chl~ropropane 38760 
1,2-Dichloroethane 34531 
1,2-Dichloroethylene (Dichloroacetylene) 77090 
1,2-Dichloropropane 34541 
1,3,5-Trimethylbenzene 77226 
1,3-Dichloropropane 77173 
1,3-Dichloropropene 34561 
1,4gDichloro-2-Butane 
1,4-Diflurobenzene 
1-Butanol Phenol 
1-Propanol 77018 
2,2-Dichloropropane 77170 
2,4,5-tp (Silvex) 39760 
2,4-Dichlorophenoxyacetic Acid (2,4-D) 39730 
2,4-Dimethylphenol 34606 
2-Chloroethyl Vinyl Ether 34576 
2-Chloronaphthalene 34581 
2-Hexanone 77103 
2-Propanol (Isopropyl Alcohol) 81310 
4-Bromofluorobenzene • 4-Methyl-2-Pentanone 78133 

.:!.----..::=_:::l ~"!' --.:...-'-:! ..;::,-, -- """'"_,.. • ._ ,, .... i:!!:- J-~_ .. ..:....._·t, ~C~- _...___::::.~~!\~- ..:... ... ~ --·..,.. ... -:...-:::....C:...--.:=.... 

2-1 
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LIST U (cont.) 

Annual Leachate Monitoring Parameters STORET 

4-Nitrophenol 34646 
Acetone 8l552 
Acrolein 34210 
Alachlor 77825 
Aldicarb 39053 
Aldrin 39330 
Aluminum 01105 
Ammonia Nitrogen - N 00610 
Antimony 01097 
Arsenic (total) 01002 
Atrazine 39033 
Barium. 01007 
Beryllium (total) 01012 
Bicarbonate 

•• 

Biochemical Oxygen Demand (BOD 5) 00310 
Bis (2-Chloroethoxy) Methane 34278 
Bis (2-Ethylhexyl) Phthalate 39100 '• 

Boron 01022 
Bromobenzene 81555 
Bromochloromethane 77297 
Bromodichloromethane 32101 
Bromoform 32104 
Bromomethane 34413 
Butanol 45265 
Butyl Benzyl Phthalate 34292 
Cadmium (total) 01027 
Calcium 00916 
Carbofuran 81405 
Carbon Disulfide 77041 
Carbon Tetrachloride 32101 
Chemical Oxygen Demand (COD) 00335 
Chlordane 39350 
Chloride 00940 
Chlorobenzene 34301 
Chloroethane 34311 
Chloroform 32106 
Chloromethane 34418 

• Chromium. 01034 J 
····-···" 

2.2 



R 002509

Page 13 • 
LIST L2 ( cont.) 

Annual Leachate Monitoring Parameters STORET 

Chromium (hexavalent) 01032 
Chlorodibromomethane 
Cis-1 ;2-Dichloroethylene 77093 
Cis-1,3-Dichloropropene 34704 
Cobalt . 01037 
Copper (total) 01042 
Cyanide 00720 
DDT 39370 
Di-N-Butyl Phthalate 39110 
Dibromomethane 77596 
Dichlorodifluonnethane 34668 
Dieldrin 39380 
Diethyl Phthalate 34336 
Dimethyl Phthalate 34341 
Endrin 39390 • Ethyl Acetate 81S85 
Ethyl Methacrylate 73570 
Ethyl benzene 78113 
Ethylene Dibromide (EDB) 77651 
Fluoride 00951 
Heptachlor Epoxide 39420 
Heptachlor 39410 
Hexachlorobutadiene 39702 
Iron 01045 
Isophorone 34408 
Isopropylbenzenc 77223 
Lead 01051 
Lindane 39782 
Magnesium 00927 
Manganese 01055 
Mercury 71900 
Methoxychlor 39480 
Methylene Chloride_ 34418 
Methyl Ethyl :r<;etone 81595 
Naphthalene 34696 
Nickel 01067 
Nitrate-Nitrogen 00620 
Nitro benzene 34447 • . · ...... 

: ...... ______ ... , .... 
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LIST L2 (cont.) 

Annual Leachate Monitoring Parameters STORET 

Oil, Hexane Soluble (or Equivalent) 00550 (00556, 00560) 
Parathion 39540 
Pentacblorophenol 39032 
Phenanthrene 34461 
Phenol 32730 
Polychlorinated Biphenyls 39516 
Potassium 00937 
Selenium 01147 
Silver 01077 
Sodium· 00929 
Strontium-90 13S01 
Styrene. 77128 
Sulfate 00945 
Tert-Butylbenzene 773S3 

• Tetracbloroethylene 34475 
Tetrahydrofuran 81607 J Thallium 010S9 
Tin 01102 
Toluene 34010 
Total Dissolved Solids (IDS) 70300 
Total Organic Carbon (TOC) 00680 
Toxaphene 39400 
Trans-1,2-Dichloroethylene 34546 
Trans-1,3-Dichlorpropene 34699 
Trichloroethylene 39180 
Trichlorofluoromethane 34488 
Tritium 82126 
Vanadium 01087 
Vinyl Acetate 77057 
Vinyl Chloride 39175 
Xylene (total) 81S51 
Zinc 01092 
m-Dichlorobenzene 34566 
m-Xylene 77134 
n-Butylbenzene 77342 
n-Propylbenzene 77224 
o-Chlorotoluene 77910 

• o-Dichlorobenzene 34536 ..,.) 
:: 
·! 

' 

z'/ ·! 
~ 

:j 
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LIST L2 (cont.) 

• Annual Leachate Monitoring Parameters 

a-Xylene 
p-Chlorotoluene 
p-Cresol 
p-Dichloro benzen,e 
p-Isopropyltoluene 
p-Xylene • 
sec-Butylbenzene 

LISTL3 

STORET 

7713S 
77911 
77146 
34571 

..• -77133 •,. 
77350 • 

RCRA Parameters for Leachate 

Ignitabilitv 

Flashpoint, Pensky-¥artens Closed Cup (0 F) 

Corrosivity 
pH 

Reactivity 
Reactive Cyanide 
Reactive Sulfide 

Toxicity ITCLP} 
Arsenic 
Barium 
Cadmium 
Chromium 
Chromium, Hexav~ent • 
Lead 
Mercury 
Selenium 
Silver 
Endrin 
Lindane 
Methoxychlor 
Toxaphene 
2,4-D 
2,4,5-TP Silvex 

STORET 

00497 

00400 

99040 
99042 

99012 
99014 
99016 
99018 
99019 
99020 
99022 
99024 
99026 
99028 
99030 
99032 
99034 
99036 
99038 

• 

• 

·• 
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LIST L3 ·(cont.) 
RCRA Parameters for. Leachate 

Toxicity ITCLP) 
Benzene 
Carbon tetrachloride 
Chlordane 
Chlorobenzene 
Chlo_roform 99149 
o-Cresol 
m-Cresol 
p-Cresol 
Cresol 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
1, 1-Dichloroethylene 
2,4-Dinitrotoluene 
Heptachlor (and its epoxide) 
Hexachlorobenzene 
Hexachloro-1, 3-Butadie~e 
Hexachloroethane 
Methyl Ethyl Ketone 
Nitrobem:ene 
Pentachlorophenol 
Pyridine 
Tetracbloroethylene 
Trichloroethylene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
Vinyl Chloride 

Notes for all leachate monitoring parameters: 

99128 
99050 
99148 
99096 

99150 
991S1 
99152 
991S3 
991S4' 
991S5 
99156 
99157 
99158 
99159 
99160 
99161 
99060 
99062 
99064 
99066 
99068 
99076 
99078 
99080 
99162 

a. The test methods for leachate monitoring shall be those approved in the USEP A's 
Test Methods for Evaluating Solid Waste, PhysicaVChemical Methods (SW846), 
Third Edition or the equivalent thereof. 

b. All parameters shall be determined from unfiltered samples. 

Notes specific to RCRA parameters: 

a. Flashpoint shall be _reported in degrees Fahrenheit. The parameters for reactivity 

.-
-: 

---

--

~} 
. ' 
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and toxicity shall be ·reported in parts per million. 

b. In some instances, analyses for "totals" may be substituted for the reactive and 
TCLP parameters as described on Pages 9 and 10 of the enclosed "Instructions 
[for] Special Waste Stream Application-(199;-Revised Green Sheet)." , 

3. Leachate monitoring data shall be collected and reported to this Agency in accordance 
with the following schedule: 

SAMPLING 
PERlODS 

January or 
February 

April or May 

July or August 

October or 
November 

MONITORING 
POINTS 

L301 and L302 

L301 and L302 

L301 and L302 

L301 and L302 

PARAMETER 
LIST 

Lists LI and L3 

Lists L2 and L3 

Lists LI and L3 

Lists L 1 and L3 

REPORT 
DUE DATE 

April 15 

July 15 

October 15 

January 15 

4. Pursuant to 35 IAC 81 l.309(g)(l), any chemical constituent in List LI that is not 
detected in the leachate, may be deleted from List Ll. However, if subsequently in 
annual monitoring that constituent is detected, it shall be added back to List LI. All 
changes to the leachate parameter lists must be approved by the Agency through the 
pennit process. 

S. Pursuant to 35 IAC 81 l.309(h)(l), leachate from this landfill shall be collected, 
treated, or disposed of beginning as soon as it is first produced and continued for at 
least five (5) years after closure. Collection, treatment and disposal of leachate may 
cease only when the conditions described in 35 IAC 811.309(h)(2) have been 
achieved. Leachate removed from this landfill shall be treated at a permitted f~cility or 
may be recycled at the active working face as a temporary means for leachate 
management. 

• 

• 

6. Discharge of leachate to an off-site treatment works in Illinois different than the 
facility identified in Penni~ Application Log No. 1992-328 (Metalworking Lubricants • 
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in Indiana) shall be the subject of a Significant Modification of Permit to the Agency 
to demonstrate compliance with 35 IAC 811.309 (e). 

7. Pursuant to 35 IAC 81 l.307(a) and (b), 81 l.308(a) and (h) and 8 l l.309(a), throughout 
the period that the leachate collection/management system must be operated, the 
ma.ximum leachate head above the liner shall be one (1) foot. 

8. In the event that the leachate monitoring program identifies a constituent in the 
leachate that is not already in the parameter lists for the groundwater monitoring 
program, the operator shall, within 90 days of such discovecy, submit a permit 
application to the Agency proposing to include that constituent in the groundwater 
monitoring program. 

v. GROUNDWATER MONITORING 

1. The groundwater monitoring program must be capable of determining background 
groundwater quality hydraulically upgradient of and unaffected by the units and to 
detect, from all potential sources of discharge, any releases to groundwater within the 

• facility. This Agency reserves the right to require installation of additional monitoring 
wells as may be necessary to satisfy the requirements of this permit. ·, 

"! 

2. The groundwater monitoring wells shall be constructed and maintained in accordance 
l 

with the requirements of35 IAC, 81 l.318(d) and designs approved by the Agency. 

.. All new groundwater monitoring wells shall be installed in the locations sho1,vn in ., . 
Figures C-15, Appendi.""< C, Volume II, dated October 23, 1992 of Permit Applicatio11 
Log No. 1992-328, as modified by Drawing No. A-1, dated June 9, 1995 of log No. 1 
1995-053 and screened in the hydrogeologic unit(s) identified as potential contaminant 
pathway(s). Monitoring wells GTlS and G146 shall be_ installed within 60 days of the 
date of this perinit. 

4. Within 60 days of installation of any groundwater monitoring well, boring logs 
compiled by a qualified geologist, well development data and as-built diagrams shall 
be submitted to the Agency utilizing the enclosed "Well Completion Report" form. 
For each well installed pursuant to this permit. one form must be completed. , 

:, 
' 5. Groundwater monitoring wells shall be easily visible, labeled with their Agency 

monitoring point designations and fitted with padlocked protective covers. 

6. In the event that any well becomes consistently dry or unserviceable and therefore 
require replacement, a replacement well shall be installed within ten (10) feet of the 

• existing well. The Agency shall be notified in-writing at least 15 days prior to the ; , 
·., .,:,"I' 
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installation of all replacement wells. A replacement well that is more than ten feet 
from the existing well or which does not monitor the same geologic zone is considered 
to be a new well and must be approved via a significant modification permit. 

• 7. All borings, wells and piezometers not used as monitoring points shall be abandoned in 
accordance with the decommissioning and reporting procedures, contained in the 
Illinois Department of Public Health's (IDPH) Water Well Construction Code, 77 IAC, 
Part 920 (effective 1/1/92). In the event specific guidance is not provided by IDPH 
procedures, the enclosed IEP A monitoring well plugging procedures shall be followed. 

8. Elevation of stick-up is to be surveyed and reported to the Agency when: a. The well is 
installed (with the as•built diagrams), b. every two years thereafter, or c. whenever 
there is reason to believe that the elevation has changed. 

9. Groundwater sampling and analysis shall be performed in accordance with the 
requirements of3S IAC 811.31 S(e) and the specific procedures and methods approved 
by the Agency. 

• 

10. The applicable groundwater quality standards (AGQS) for the facility are subject to the • 
following conditions: 

a. Temperature and the field parameters requiring depth or elevation measurements 
are not considered groundwater constituents and do not require AGQS. 

b. For constituents which have not been detected in the groundwater, the approved 
method detection limit (MDL) or practical quantitation limit (PQL) shall be used 
astheAGQS. 

c. The current AGQS's for this facility are given below in Lists G 1 and G2. 

d. All MAPC and AGQS values are shown in ug/1 unless otherwise noted in the 
parameter column. The first valve provided under the MAPC and AGQS 
columns apply to the "aquifer" wells. 1n·e second valve applies to the "till" 
wells. Single values provided apply to "aquifer" and "till " wells, except the 
value for Cobalt, dissolved and Copper, dissolved which apply only to the 
"aquifer" wells. 

e. AGQS values must be determined for all of the parameters which appear in either 
Lists G 1 or G2 without AGQS's. These shall be proposed in a permit application 
to be submitted to the Agency no later than July l, 1995. The AGQS values shall 
be calculated using four (4) consecutive quarters of groundwater monitoring data • 
and employing appropriate statistical methods. 

z9 
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LIST G 1 (Quarterly Groundwater Monitoring List) 

FIELD PARAMETERS STORETS 
pH 00400 
Specific Conductance 00094 
:remperature of Water Sample ( 0 F) 00011 

• .- Depth to Water (ft. below land surface) 72019 
Depth to Water (ft. below measuring.point) 72109 
Elevation of Measuring Point (Top of casing ft. MSL) . 72110 
Elevation of Groundwater Surface (ft. MSL) 71993 
Elevation of Bottom of Well (ft. MSL) 72020 ., 

LABORATORY PARAMETERS STORETS MAPC AGOS 

Arsenic (MG/L) 01002 0.045 0.045 
Arsenic (Dissolved, MG/L) 01000 0.017/0.141 0.017/0.141 
Barium (MG/L) 01007 1.245 1.245 
Barium (Dissolved, MG/L) 01005 0.149/0.17S 0.149/0.175 

• Boron (MG/L) 01022 
Boron (Di~olved, MG/L) 01020 I ! Cadmium (MG/L) 01027 0.001 0.001 
Cadmium (Dissolved, MG/L) 01025 0.006/0.14 0.006/0.014 
iron(MG/L) 01045 120.55 120.55· 
Iron (Dissolved, MG/L) 01046 0.243/0.421 0.243/0.421 
Magnesium (MG/L) 00927 
Magnesium (Dissolved, MG/L) 00925 23/133 23/133 
Mercury (MG/L) 71900 
Mercury (Dissolved, MG/L) 71890 0.0007 /0.0006 0.0007 /0.0006 
Nickel (MG/L) 01067 0.595 0.595 
Nickel (Dissolved, MG/L) 01065 0.052/0.045 0.0S2/0.045 
Selenium (MG/L) 01147 0.02 0.02 
Selenium (Dissolved, MG/L) 0114S 0.042/0.041 0.042/0.041 
Silver (MG/L) 01077 0.07 0.07 
Silver (Dissolved, MG/L) 01075 0.002/0.027 0.002/0.027 
Zinc (MG/L) 01092 0.67 0.67 
Zinc (Dissolved, MG/L) 01090 0.054/0.066 0.054/0.066 
Cyanide (MG/L) 00720 0.04 0.04 
Cyanide (Dissolved, MG/L) 00723 0.009/0.025 0.009/0.025 
Fluoride (MG/L) 00951 0.774 0.774 
Fluoride (Dissolved, MG/L) 00950 0.77/0.716 0.77/0.716 

• Total Organic Carbon TOC 00680 16/23 16/23 
(Dissolved MG/L) l 

··-·· l 

30 
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LIST G 1 (Quarterly Groundwater Monitoring List) ( cont.) 

LABORATORY PARAMETERS STORETS MA.PC AGOS 

Total Organic Halogens TOX 78115 1.66 0.054 
(Dissolved) 

·• Alkalinity as CaCO .. 
(Dissolved, MG/Lj 00608 205/413 205/413 

Ammonia as (N) (MG/L) 00610 0.58/0.46 0.58/0.46 
Sulfate (MG/L) 00945 344.57 344.57 
Sulfate (Dissolved, MG/L) 00946 345/614 345/614 
Chloride (MG/L) 00940 7 7 
Chloride (Dissolved, MG/L) 00941 7/111 7/111 
Chromium (MG/L) 01034 0.228 0.228 
Chromium (Dissolved, MG/L) 01030 0.051/0.043 0.051/0.043 
Manganese (MG/L) 01055 2.171 2.171 
Manganese (Dissolved, MG/L) 01056 0.147/0.277 0.147/0.277 
Potassium (MOIL) 00937 
Potassium (Dissolved, MG/L) 00935 • Total Dissolved Solids (1DS)(MG/L) 70300 
Calcium (MG/L) 01027 
Calcium (Dissolved, MG/L) 01025 64/163 64/163 
Cobalt (MG/L) 01037 0.24 0.24 • 
Cobalt (Dissolved, MG/L) 01035 0.005 0.005 
Copper (MG/L) 01042 0.24 0.24 
Copper (Dissolved, MG/L) 01040 0.008 0.008 
Lead(MG/L) 01051 0.232 0.232 
Lead (Dissolved, MG/L) 01049 0.009/0.019 0.009/0.019 
Sodium (MG/L) 00929 114.756 114.756 
Sodium (Dissolved, MG/L) 00930 73/55 73/55 
1, 1 Dichloroethane 34496 5 5 
1, 1 Dichloroethene 34501 5 s 
Trans-I ;l. Dichloroethene 34546 s 5 
Ethyl Benzene 78113 5 5 
Naphthalene 34696 
Phenols 32730 52 52 
Toluene 34010 5 s 
Trichloroethene 39180 5 5 
Trichlorofluoromethane 34488 5 5 
Vinyl Chloride 39175 10 10 
Xylenes (Total) 81551 5 s 
Atrazine 39033 • 

~,-....,.,-~~"--~-~-_..,.~, .... ~;;;;;;.; • 1; -- .. ,<.....61:e.-s· .. -: --,- a-cz,.-,,,.,: :,;; _;.,._,.__.._~~ • ,.,.,. •• ., .. , _ _.. .,. ""'•~-,.,, . .,, ,-J,.~ 
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LIST Gt (Quarterly Groundwater Monitoring List) (cont.) 

LABORATORY PARAMETERS STORETS MAPC AGQS 

Bromomethane (Methyl Bromide) 34413 
n-Butylbenzene 77342 

-~ sec-Butylbenzene 77350 

LIST 02 (Groundwater - Annual) 

ORGANIC PARAMETERS STORETS MAPC AGOS 

Carbofuran 81405 
1,1,1-Trichloroethane 34506 
Carbon Tetrachloride 32102 5 5 
Chlordane . 39350 
o-Chlorotoluene 77970 
p-Chlorotoluene 77970 5 5 

• Chlorodibromomethane 
(Dibromochloromethane) 32105 .•. ··-\ 

Dibromomethane (Methylene Bromide) 77596 : ·-~ . ,, 
-.:i. •• : ... 

m-Dichlorobenzene 34566 
o-Dichlorobenzene 34536 
Dichlorodifluoromethane 34668 
Ethylene Dibromide (EDB) 
(1,2-Dibromomethane) 77651 

Heptachlor 39410 
Heptachlor Epoxide 39420 " 

Hexachlorobutadiene 39702 .. 

lsopropylbenzene 77223 : 

p-Isopropyltoluene 34723 
Lindane 39782 
Methoxychlor 39480 
Pentachlorophenol 39032 
Polychlorinated Biphenyls 39516 
n-Propylbenzene 77224 
Styrene 77128 
Tert-Butylbenzene 77353 
Tetrachloroethylene 34475 5 5 
Toxaphene 39400. 

• m-Xylene 77134 
o-Xylene 77135 5 5 \ . 

l =: ... ,\~ ... t. 
: 
: 

i 

32. .. 
,. 



R 002519

• ( Page23 

LIST G2 (Groundwater-Annual) (cont.) 

QRGANIC PARAMETERS STORETS MAPC AGQS 
p-Xylene 77133 
1, 1, 1-2-Tetrachloroethane 77562 
_l,1,2,2-Tetrachloroethane 34516 

·• 1,1-Dichloropropene 77168 
1,2,3-Trichlorobenzene 77613 
1,2,3-Trichloropropane 77443 
1,2,4-Trichlorobenzene 34551 10 
1,2,4-Trimethylbenzene 77222 10 10 
1,2-Dibromo-3-Chloropropane 38760 
Cis-1,2-Dichloroethylene 77093 5 5 
1,2-Dichloroethane 34531 5 s 
1,2-Dichloropropane 34541 s s 
1,3,~-Trimethylbenzene 77226 
1,3-Dichloropropane 77173 
1,3-Dichloropropene 34561 
2,2-Dichloropropane 77170 • 2,4,S-tp (Silvex) 39760 
2,4-Dichlorophenoxyacetic 
Acid (2,4-D) 39730 

4-Chlorotoluene 
Dichlorofluoromethane 
Diethyl ether 81576 
Methyl ethyl ketone 81595 100 100 
Alachlor 77825 
Aldicarb 39053 
Benzene 34030 s s 
Chlorobenzene 34301-
Chloroethane 34311 s 5 
Chlorofonn 32106 5 5 
Chloromethane 34709 5 5 
p-dichlorobenzene 34571 5 s 
Dichloromethane 34713 s 5 
Acetone 81552 100 100 

Note: 
a. All parameters with the "(Dissolved)" label to the right shall be determined using 

groundwater samples which have been filtered through a 0.45 micron filter. All 
other parameters shall be determined from unfiltered samples. 

• 
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b. The monitoring results shall be reported in ugll units unless otherwise indicated. 

11. The following monitoring points are to be us~d in the groundwater monitoring 
program for this facility: 

Applicant Desirmation 

0121 
0123 
0134 

Applicant Desiimation 

0122 
0127 
0136 
0141 
OT13 
OT14 
OTIS 
0Tt6· 
OT17 
0144 
0145 
0146 
0147 
0148 

Background Groundwater Quality Wells 

Agencv Designation 

Detection Monitoring Wells 

0121 
0123 
0124 

Agencv Designation 

0122 
0127 
Gl36 
0141 

#GTI3 
#GT14 
#GT15 
#GT16 
#GT17 
*#0144 
#0145 
#0146 
#0147 
#0148 

# Represents monitoring point(s) added to the monitoring program. 
* Represents monitoring point(s) deleted from the monitoring program. 

12. The approved monitoring program shall begin immediately after the issuance of the 
first significant modification of permit authorizing initial landfilling operations. and 
continue for at least fifteen (15) years after closure and shall not cease until the 
conditions described in 35 IAC, 81 l.319(a)(l)(C) have been achieved. The operator 
shall collect samples from all of the monitoring points listed in Condition V .11 for the 
parameters listed in Condition V.10 (Lists GI and G2) and the sample results 
reported to this Agency. all in accordance.with the following schedule: 

.... · .... ~ .... ~.:.. .. 
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Sampling Period 

January or February 
April or May 
July or August 
October or November 

Parameter List 

List GI 
List Gl 
List Gl 
Lists GI and 02 

Reoort Due Date 

April 15 
July 15 
October 1S 
January 15 

13. Pursuantto 35 IAC, 81 l.319(a)(4)(A), any of the following events ~hall constitute an 
observed increase only if the concentrations of the constituents monitored can be 
measured at or above the practical quantitation limit (PQL): 

a. The concentration of any constituent in List G 1 of Condition V .10. shows a 
progressive increase over four (4) consecutive quarters. 

b. The concentration of any constituent monitored in accordance with List G 1 or 
List G2 of Condition V.10. exceeds the MAPC at an established monitoring point 
within the zone of attenuation. 

• 

• c. The concentration of any organic constituent in List G2, monitored in accordance •• 
with Condition V .10 exceeds the preceding measured concentration at any 
established point. 

d. The concentration of any constituent monitored at or beyond the zone of 
attenuation exceeds an AGQS. 

14. For each sampling event, using the methods in Condition V.13 above, the pennittee 
must determine if an observed increase in groundwater quality has occurred by 
comparing sample results from each downgradient well to the upgradient well's 
background data established during the first year of monitoring. This comparison must 
evaluate each parameter for each well. 

15. For each round of sampling described in Condition V.12., the operator must determine 
ifan observed increase has occurred within 45 days of the date the samples were 
collected. If an observed increase is identified, the operator must also notify the 
Agency in writing within 10 days and follow the confirmation procedures of 35 IAC, 
81 l .319(a)(4)(B). The operator must also complete the confinnation procedures • 
within 90 days of the initial sampling event. 

16. Within 90 days of confinnation of any monitored increase, the operator shall submit a 
permit application for a significant modification to begin an assessment monitoring 
program in order to detennine whether the solid waste disposal facility is the source of • 
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the contamination and to provide information needed to carcy out a groundwater 
impact assessment in accordance with 35 IAC 811.319(c). 

17. Issuance of this permit does not constitute agreement with the pennittee's contention 
that this facility is exempt from 35 Ill. Adm. Code 811.31 S and the Agency request for 
inclusion of the zone of attenuation and landfill invert on geologic cross-sections. 

VI. LANDFILL GAS MANAGEMENT/MONITORING 

1. The gas monitoring probes within the waste shall be monitored for the following 
parameters: 

a. Methane; 
b. Pressure; 
c. Nitrogen•; 
d. Oxygen; and 
e. Carbon Dioxide 

• *Note: For routine monitoring, Nitrogen may be reported as the net remaining 
volume fraction after the other measured constituents have been accounted 
for. 

2. The ambient air monitoring devices shall be used to test the air downwind of the 
landfill for methane. 

3. Gas monitoring shall continue for at least fifteen (15) years after closure and may be 
disc;ontinued only after the conditiqns "aescribed in 35 IAC, 811.31 0(c)(4) have been 1 
achieved. 1 

! 
·= 

4. Sampling and testing of the gas monitoring probes within the waste and ambient air :1 
monitoring devices shall be performed at least monthly throughout ~e unit's operating • 
life and during the first five (5) years after its closure. During the remainder of the 
post-closure care period, this monitoring frequency may be reduced to quarterly. 

5. In the event of any of the occurrences listed below, the operator shall, within 180 days : 

i of the occurrence, submit to the Agency an application for a significant modification ~ 

either proposing a revision to the gas collection/management system to correct the 
problem or demonstrating that the unit is not the cause of the occurrence. 

a. 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 during -: • ambient air monitoring; 
' .I 

' ,, 
' 
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b. A methane concentration greater than 25 percent of the lower explosive limit is 
detected in ~y building on or near the facility; or 

c. Malodors, attributed t_~ the unit, are detected beyond the property boundary. 

• ·6. The gas monitoring probes within the waste shall be inspected at least monthly for 
structural integrity and proper operation. 

7. The results from gas monitoring for each year, ending on March 31, shall be submitted 
to the Agency in the annual report required by 3 5 !AC, 813 .50 I. . 

8. At the end of the post-closure care period, the gas monitoring pro bes within the waste 
shall be decommissioned. In decommissioning the probes within the waste 
boundaries, the pipes shall be cut off at least two (2) feet below the low permeability 
layer and plugged. Then the low penneability layer, the protective layer and the 
vegetation shall be restored in the excavation areas. 

9. This permit (Modification No. 3) does not relieve the operator from obtaining a permit 

• 

from th~ Bureau of Air, Pennit Section for the gas management system. • 

10. Installation of the gas extraction system shall be completed as quickly as possible to 
minimize the release of odors. FurtheIII1ore, no refuse uncovered during excavation 
shall be left exposed overnight. 

11. Borings for gas well instaIIations shall terminate at elevations which will insure that 
the boreholes do not encounter the landfill invert or adversely affect the integrity of the 
liner. 

12. Re.fuse removed during construction of the gas extraction system shall be properly 
disposed of in an Illinois Environmental Protection Agency pennitted landfill as a 
Special Waste. 

13. The gas wells, probes and condensate drains shall be inspected at least monthly for 
structural integrity and proper operation. 

• 14. While the site is being developed or operated as a gas control or collection facility, 
corrective action shall be taken if erosion or ponding are observed, if cracks greater 

• than one inch wide have formed, if gas, odor, vegetative or vec_tor problems arise, or if 
leachate popouts or seeps are present in the· areas disturbed by constructing this gas 
collection facility. • 

• 
_- _---c..._ __ '._ __,--:: ___ _;_-·c, __ ,:_ -~:X~--:~ ::'CJ 

3, 
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15. Any penetration or disturbance of the final cover material at this facility caused by 
construction of the gas control system shall be sealed or repaired to ensure that the 
approved final cover exists above all buried appurtenances of the gas collection 
system. 

16. Condensate from the gas accumulation system, and leachate pumped and removed 
from the landfill shall be disposed at an IEP A permitted publicly-owned treatment 
works, or a commercial treatment or disposal facility. The leachate/condensate liquid 
shall be analyzed individually to determine if hazardous waste characte~stics are 
present. A written log showing the volume of liquid discharged to the treatment 
facility each day by the landfill will be maintained at the landfill. This log will also 
show the liquid analyses. 

17. All water, condensate, leachate or water commingled with leachate or condensate from 
the site shall be discharged in accordance with a permit issued by IEP A Bureau of 
Water, Permit Section. 

18. Any liquid waste generated by the system must be properly managed at an IEPA 

• permitted publicly owned treatment works or commercial treatment or disposal 
facility. Please be aware that this will entail obtaining a special waste stream permit 
from the Bureau of Land and in the event that a treatment facility is used, a i 
supplemental construction and operating permit for the treatment facility from the 

... 

Division of Water Pollution Control may be necessary. 

19. During site development and operation, all records of field investigations, 
measurements, inspections, sampling and corrective action taken are to be maintained 
at the site and made available to IEP A personnel. 

VII. CLOSURE/POST CLpSURE CARE 

1. Upon completion of closure activities, the operator shall notify the Agency that the site 
has been closed in accordance with the approved closure plan utilizing the Agency's 
"Affidavit for Certification of Completion of Closure ofNon-Hazardous Waste 
Facilities." 

2.· Inspections of the closed landfill shall be conducted in accordance with the approved 
post-closure care plan. Records of field investigations, inspections, sampling and 
corrective action taken are to be maintained at the site and made available to IEPA 
persormel. During the post-closure care p·eriod, these records are to be maintained at 
the office of the site operator . 

• 'i 
.... /· 
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3. If necessary, the soil over the entire planting area shall be amended with lime, fertilizer 
and/or organic matter. On sideslopes, mulch or some other fonn of stabilizing material 
is to be provided to hold seed in place and conserve moisture. 

4. When the post-closure care period has been completed, the operator shall notify the 
Agency utilizing the Agency's "Affidavit for Certification of Completion of 
Post-Closure Care for Non-Hazardous Waste Facilities". 

5. The current cost estimate for closure and post-closure ofBFI No. 1, Phase B, provided 
in the Pennit Application, Log No. 1992-328, pursuant to 35 IAC 81 l. 704, is 
$4,500,282.00. This cost estimate reflects the reduction of the post-closure cost 
estimate to its present value based on a 4 percent discount rate. The site operator (BFI) 
shall maintain .financial assurance e ua than the current cost estimate in 
accordance with 3 5 IAC 811. 01 (a). 

• 

The cost estimate for closure and post-closure ofBFI No. l, Phase B, provided in the 
Permit Application Log No. 1994-354 pursuant to 35 IAC 811.704 is $6,796,395.00. 
This cost estimate does-not reflect the reduction of the post-closure·cost estimate, 
pursuant to 35 IAC 8 I l.704(g). No later than April 9, 1995, the operator shall provide • 
to the Agency fin'11~al assurance based on this revised cost estimate in accordance 
with 35-IAC 81 ~cj(IJ. • 

6. The operator shall provide financial assurance for closure and post-closure care 
pursuant to 35 IAC, 81 l.700(b). Docum.entatjon of this financial assurance must be 
submitted with the application for tq_e~rst significant modification to authorize 
operation. However, 35 IAC, 81 Y.700<i>) financial assurance shall be re uired only for 
~eas for which authorizatio~perate has been obtained or is being reques~ . 

7. The operator shall increase the total ~cunt of financial assurance so as to equal the 
current cost estimate within 9o-da.ys of an increase in the current cost estimate in • 
accordance __ with 35 IAC, 81 ~)-

/8-1 The operator shall submit a pennit application in the form of a significant modification 
l_/ to revise the 9losure cost ,rmates, due to the change in the final cover system, within 

35 days of the issuance o~fos petfflit 

vm. REPORTING REQUIREMENTS 

1. This landfill's annual report for the year ending March 31, shall be submitted to the 
Agency by May I, pursuant to 35 IAC, 813.501. 

The annual report shall include: • 
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a. A waste volume summary which includes: 

i. Total volume of solid waste accepted at the facility during the past year in 
cubic yards as measured at the gate; 

11. The remaining solid waste capacity in the uni.t in cubic yard as measured at 
the gate; and 

iii. A copy of all identification reports required under 35 IAC 811.404. 

b. Monitoring data from the leachate collection system and groundwater monitoring 
• ~ 

network, including: 

1, Graphical results of monitoring efforts; 

ii. Statistical summaries and analysis of trends; 

iii . Changes to the monitoring program; and 

• iv. Discussion of error analysis, detection limits and observed trends. : 

i 
c. Proposed activities for the upcoming year including: 

i. Amount of waste expected; 

ii. Structures to be built; and 
., 
\ 

-~ iii. New monitoring stations to be installed. t ., 
:; 

d. Any significant modification affecting the operation of the facility. ·! 

: 

e. The signature of the operator or duly authorized agent as specified in 35 IAC 
812.104. 

i 

' 
2. In addition to the annual report, the quarterly reports on the test results from ;: 

:f groundwater and leachate monitoring shall be submitted to th'e Agency in accordance 
' with the schedules described in Conditions IV.3. and V.12, pursuant to 35 IAC, 

813.501. 

• 
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IX. ACCEPTANCE OF SPECIAL WASTE 

1. The permittee is authorized to accept the wastes identified in Condition IX:.2 below, 
prov:ided the generator"complies with the following requirements: 

a. The waste is analyzed in accordance with the requirements of Condition IX:.3 and 
complies With the acceptance criteria in the approved waste analysis plan; • 

b. The waste is delivered by an Illinois licensed special w~e hauler or an exempt 
hauler as defined in 3 S IAC, Section 809 .211; and 

c. The waste is accompanied by a required manifest, if required. 

2. 1bis facility is authorized to accept non-hazardous special waste that meets the 
definition of industrial process waste or pollution control waste as found in Section 
3.17 and 3.27, respectively, of the Illinois Environmental Protection Act. 

3. The permittee shall obtain a completed Special Waste Preacceptance form and a 

• 

preacceptance analysis from each generator. In addition, the annual generator • 
certification form, which certifies the waste has not changed since the last analysis, 
must be completed and included in the operating record. A complete Jab analysis must 
be provided with the exceptions listed below. Analysis shall be conducted using 
SW-846 test methods. The waste shall be reanalyzed at least every five years and must 
identify the actual concentration of each chemical constituent and state of each 
physical parameter. In all cases a copy of the lab analysis ( oil lab letterhead and 
signed by a responsible party such as the person conducting the analysis or his 
supervisor) must be included in the operating record with the special waste 
preacceptance form (Profile Identification Sheet). The analysis may not be greater 
than one year old at the time. A new analysis is required if the composition of the 
waste changes (normal variations in waste compositipn are expected and are not 
included in this requirement). All waste must be analyzed as follows: 

a. The pennittee shall conduct the following lab analyses to determine the 
concentrations of the following parameters. 

Paint Filter Test 
Flashpoint 
Sulfide (reactive) 
Cyanide (reactive) 
Phenol (total) 
pH 
Toxicity Characteristic Constituents • 



R 002528

• Page32 I 

.-,·""'.':11. 
1· ·-, 
·., .. ... : 

b. For any waste streams containing a liquid phase(s) (fails paint filter), each phase 
must be analyzed for total organic halogen (TOX) using the test method specified 
in 35 IAC, Part 729. Any waste containing 10,000 PPM or greater ofTOX must 
be analyzed to determine the specific constituents, and their concentrations, that 
make up TOX. These constiruents and their concentration should be reported on 
the lab analysis report. Any liquid containing multiple phases must include 
individual analyses for each phase. 

C. The pemtlttee shall conduct analysis for reactive sulfides and cyanides. For 
waste containing 250 ppm or greater reactive cyanide or 500 ppm or greater 
reactive sulfide it is presumed hazardous pursuant to 35 IAC, Section 
721.123(a)(5) unless specific information to show it does not present danger to 
human health or the environment is provided. Analysis for total sulfide and/or 
cyanide may be substituted for reactive concentrations if they are equal to or less 
than 10 ppm. For wastes containing greater than 10 ppm reactive cyanide or 
reactive sulfide, the permittee shall not accept the waste unless the generator 
provides a signed and dated statement indicating that none of the following have 
occurred~ 

• i. The waste has never caused injury to a worker because of H2S and/or HCN _ ... ·:., 

generation; · 
-~ ., 

• . . __ ,;, 

11. That the OSHA work place air concentration limits for H2S and/or HCN 
have not been exceeded in areas where the waste is generated stored or 
otherwise handled; or 

ill. That air concentrations ofH2S and/or HCN, above 10 ppm, have not been 
encountered in areas where the waste is generated, stored or otherwise 
handled. 

d. The Permittee shall conduct analysis for phenols. If the total phenol 
concentration is greater than 1000 ppm, the waste will be required to be 
drummed and labeled, unless justification that this precaution is not necessary is 
provided. The justification must demonstrate skin con~ct is unlikely during 
transport or disposal. 

e. The Pennittee shall conduct metals and organics analysis. You may util_ize either 
procedure (i.e., total or TCLP), but any constituent whose total concentration 
exceeds the TCLP limit specified in 35 IAC, Section 721.124 must be analyzed 
using the TCLP test and the results reported, unless an alternative test has been 
approved by the Agency. TCLP test methods must be in accordance with SW 

• 846-1311. \ 
~ 

.. , .. •✓ 
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.f. EXCEPTIONS: 

i. The generator may certify that the eight pesticides (DO 12, DO 13, DO 14, 
' D015, D016, DOI 7, D020 and D031) would not reasonably be expected to 
· be present in their waste based on the nature of the generator's business. 

ii. Petroleum contaminated media and debris from LUST sites subject to 
corrective action regulation under 35 IAC, Part 731 are temporarily exempt 
from complete TCLP analysis and the generat~r may limit analyses to 

•• flashpoint, paint filter test and TCLP lead. 

4. Special waste generated due to an emergency situation may be disposed without 
complete TCLP analysis if 

a. The disposal facility ensures that the generator has received an incident number 
from. the Illinois Emergency Management Agency at 1/800n82-7860 within 
Illinois or 1/217/782-7860 outside of Illinois and, 

• 

b. The disposal facility receives authorization from the Emergency Response Unit • 
• at 1/217/782-3~37 and, 

c. The waste is analyzed for the required chemical constituents. 

5. The Special Waste Preacceptance Form shall be utilized for the special waste profile 
identification requirements of35 IAC, Section 811.404(a). 

6. The Annual Generator Recertification for Disposal Special Waste form shall be 
utilized for the special waste recertification requirements of 35 IAC, Section 
81 l.404(b). 

7. No liquid waste as determined by the Paint Filter Test shall be disposed unless the 
waste is :from a household or is in a small c9ntainer similar in size to that normally 
found in househol4 waste and the container was designed for use other than storage. 
the prohibition applies to on-site generated wastes except for leachate or gas 
condensate that is specifically approved for recirculation into the landfill by permit. 
However, minor amounts of liquid resulting from precipitation during transport and 
disposal operations shall not be construed as a violation of this condition. 

8. An individual waste stream permit is no longer required by this Agency for this 
facility. Therefore, a waste stream permit number will no longer be required on the 
manifest when shipping waste to this facility as authorized by this permit. • 

L/J 
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9. The operator shall retain all special waste records until the end of the post-closure 
period in accordance with 35 Ill. Adm. Code 811.405. 

The original and two (2) copies of all certifications, logs or reports and three (3) copies of 
groundwater monitoring chemical analysis foimS which are required to be submitted to the 
~gency by the pennittee should be mailed to the following address: 

Illinois Environmental Protection Agency 
Planning and Reporting Section 
Bureau of Land - #24 
2200 Churchill Road 
Post Office Box 19276 
Spring.field, Illinois 62794-9276 

Within 35 days after the notification of the final permit decision the applicant may petition for a 
hearing before the lliinois ~ollution Control Board to contest the decision-of the Agency, 
however, the 35-day period for petitioning for a hearing may be extended for a period of time 
not to exceed 90 days by written n(?tice provided to the Board from the applicant and the 
Agency within the 35-day initial appeal period . 

Sinc?t-c4~ 
Edwin C. Bakowski, P .E. 

• Manage~, Permit Section 
Bureau of Land 

ECB~s\961732S.WPD 

cc: Lake County Health Department 
. RMT,Inc . 
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STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS 
ISSUED BY THE ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

July 1, 1979 

The Illinois Env_ironmental Protection Act (Illinois Revised Statutes, 
Chapter 111-1/2, Section 1039) grants the Environmental Protection Agency 
authority to impose conditions on permits which it issues. 

These standard conditions shall apply to all permits which the Agency 
issues for construction or development projects which require permits 
under. the Divisions of Water Pollution Control, Air Pollution Control, 
P.ublic Water Supplies, and Land and Noise Pollution Control. Special 
conditions may also be imposed by the separate divisions in addition 
to these standard conditions. 

1. Unless this permit has been extended or it has·been voided by a 
newely issued permit, this permit will expire two years after date 
of issuance unless cpnstruction or development on this project has 
started on or prior to that date. 

2. The construction or development of facilities covered by this permit 
shall be.done in compliance with applicable provisions of Federal 
laws and regulations, the Illinois Environmental Protection Act, 

3. 

and Rules and Regulations adopted by the Illinos Pollution Control 
Soard. 

There shall be no deviations from the approved plans and specifi­
cation~ unless a written request for modification ·of the project, 
along with plans and specifications as required, shall have been 
submitted to the Agency and a supplemental written permit issued. 

4. The permittee shall allow any agent duly authorized by: the Agency 
upon the presentation of credentials: 1 

a. to enter at reasonable times the pennittee's premises 
where actual or potential effluent, emission or noise 
sources are located or where any activity is to be con­
ducted ·pursuant to this pennit. 

b. to have access to and copy at reasonable times any 
records required to be kept under the terms and con­
ditions of this permit. 

c. to inspect at reasonable times, including during 
any hours of operation of equipment constructed or 
operated under this pennit, such equipment or monitoring 
methodology or equipment required to be kept, used, operated, 
calibrated and maintained under this pennit. 

• 

• 

• 
'Is 
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d. to obtain and remove at reasonable times samples of any discharge or emission of pollutants. 

e. to enter at reasonable times and utilize any photographic, 
recording, testing, monitoring or other equipment for the 
purpose of preserving, testing, monitoring, or recording 
any aetivity, discharge, or emission authorized by this 
permit. 

5. The issuance of this permit: 

6. 

7. 

a. shall not be considered as in any manner affecting the title of the premises upon which the permittea facilities are to 
be located; 

b. does not release the permittee from any liability for 
damage to person or property caused by or resulting from 
the construction, maintenance, or operation of the proposed facilities; 

c. does ·not release the permittee from compliance with other 
applicable statutes and regulations of the United States, 
of the State of Illinois, or with iPPltcable local laws, ordinances and regulationsi 

d. does not take into consideration or attest to the structural stability of any units or parts of the project; 

e. in no manner implies or suggests that the Agency (or its 
·officers, agents or employees} a~sumes any liability, directly or indirectly, for any loss. due to damage, installation, 
maintenance, or operation of the proposed equipment or 
facility. 

Unless a joint construction/operation permit has been issued, a permit for operating shall be obtained from the Agency before the facility or equipment covered by this permit is placed. into opera.tion. 

These standard conditions shall prevail unless modified by special conditions. 

8. The Agency may file a compliant with the Board for modification, suspension or revocation of a pennit: 

a. upon discovery that the permit application contained 
misrepresentations, misinform~tion or fa·lse· statements 
or that all relevant facts were not disclosed; or 

b. upon•finding that any standard or special conditions have 
been violated; or 

c. • upon any violation of the Environmental Protection Act or 
any Rule or Regulation effective thereunder as a resblt 
of the construction or development authorized by this permit. 

MLK:dh/17 

'...· ... ) 
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• State of Illinois • 
;.:._.~-~::- - ~,.,. ~ ~-
: ENVIRONMENTAL PROTECTION AGENCY • 

Mary A. Gade, Director 

217/S24-3300 

July 3, 1996 

Browning Ferris Industries of Illinois, Inc. 
701 Green Bay Road 
Zion, Illinois • 60099 

Re: 0978020002 - Lake County 
BFI (Zion Landfill) 
Permit Nos. 1980-24-DE and 1980-24-OP 
Supplemental Pennit No. 1996-118-SP. 
LogNo. 1996-118 
Permit File 

Gentlemen: 

2200 Churchill Road, Springfield, IL 62794-9276 

CERTIFIED MAIL 
Z 363 613 725 

Supplemental permit is hereby granted to Browning Fenis Industries of Illinois, Inc. as owner 
and operator to modify the development and operation of the above referenced facility all in • 
accordance with the plans prepared by Mr. Bryan N. Holbert of RMT, Inc., dated April 2, 1996 
and received by the Agency on April 8, 1996 and signed and sealed by Mr. Andrew J. Querio, 
P.E. Final plans, specifications, application and supporting documents as submitted and 
approved shall constitute part of this permit and are identified on the records of the Illinois 
Environmental Protection Agency, Bureau of Land by the permit number(s) and log number(s) 
designated in the heading above. 

The pennit is issued subject to the standard conditions attached hereto and incorporated herein by 
reference, and further subject to the following special conditions. In case of conflict between the 
application and plans submitted and these special conditions, the special conditions of this permit 
shall govern. 

1. 1bis permit approves the development and construction of a landfill a dual gas/leachate 
extraction system for Site #2 only. The permit authorizes the installation of the dual 
leachate and gas extraction wells, lines, valves, condensate sumps, and other appurtenances 
for Site #2 only. The permit does not authorize the installation of similar systems for Site # 1 
or the installation of the proposed gas blower and flare systems. The application for an 
operating permit for the gas extraction system shall include:· 

a. "As-built" construction plans of all significant components of the system; 

b. A complete description of the ope~tion and maintenance of the system; 

• 
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c. Certification that the system bas been constructed in accordance with this per.mit; 

d. An updated contingency plan describing the emergency procedures that will be 
implemented in the event of a fire or explosion at this facility; 

e. A revised post-closure care cost estimate and total cost estimate to account for the care 
and maintenance of the system and disposal of condensate during the post-closure c·are 
period;and 

f. A copy of the necessary permits from the Agency's Bureau of Air and Water, Permit 
Sections. 

2. Within 30 days of the date of this permit, the operator shall provide the Agency with a 
revised post-closure care cost estimate and total cost estimate to account for the care and 
maintenance of the dual leachate and gas extraction system during the post-closure care 
period. The revised cost ~tes shall be submitted in the fonn of a supplemental pennit 
application. 

3 . Installation of the extraction system shall be completed as quickly as possible to minimize • the release of odors. Fmthenno.te, no refuse uncovered during excavation shall be left 
exposed overnight. .) 

.,· 

4. Borings for the dual leachate and gas well installations shall terminate at elevations which 
will insure that the bore holes do not encounter the landfill invert or adversely affect the 
integrity of the liner. 

s. Refuse removed during construction of the dual leachate and gas extraction system shall be 
properly disposed of in an Illinois Environmental Protection Agency pennitted landfill as a ~ Special Waste. -~ 

6. The gas wells, probes and condensate drains shall be inspected at least monthly for 
~ integrity and proper operation. 

7. While the site is being developed or operated as a gas control or collection facility, 
corrective action shall be taken if erosion or ponding are observed, if cracks greater than one 
inch wide have fanned, if.gas, odor, vegetative or vector problems arise, or if leachate ~ 

popouts or seeps are present in the areas disrurbed by constructing this gas collection 
.: 

facility. 
' 

8. Any penetration or disturbance of the final cover material at this facility caused by 
construction of the gas control system shall be sealed or repaired to ensure that a minipium 

• of three (3) feet of compacted clay final cover exists above all buried appurtenances of the· i gas collection system. J · .. ./ 

50 
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9. Condensate from the gas accumulation system, and leachate pumped and removed from the 
landfill shall be disposed at an !EPA permitted publicly-owned treatment works, or a 
commercial treatment or disposal facility. The leachate/condensate liquid shall be ~lyzed 
individually to determine if hazardous waste characteristics are present. A written log 
showing the volume ofliquid ~ischarged to the treatment facility each day ~y the landfill 
will be maintained at the.landfill. This log wi.11 also show the liquid analyses. • 

1 O. When this facility is no longer used for gas control or collection, the pipes, collection 
devices or other appurtenances ~ill be cut off at least 2.S feet below ground level, the pipes 
plugged, and three feet of clay cover material compacted in eight inch layers placed in the 
·cut area. This cover shall be topped with six inches of soil and seeded with grass that 
provides a vegetative cover. In addition, if any underground storage tank is detennined to 
be regulated by Subtitle I of RCRA, that tank must be closed in accordance with the 
applicable Subtitle I closure requirements. 

11. All water, condensate, leac~ or water commingled with leachate or conde~te from the 
site shall be discharged in accordance ·with a permit issued by IEP A Bureau of Water, 
Permit Section. 

• 

12. The portion of this permit that also requires permits from the Bureau of Air shall not be • 
constructed until such time that the necessary permits have also been obtained from the 
Bureau of Air, Permit Section. 

13. Liquid levels in the condensate tank shall be checked and recorded at least one time per 
week during summer months and two (2) times per week during winter months. 

14. During site development and operation, all records of field investigations, measurements, 
inspections, sampling ~d corrective action taken are to be maintained at the site and made 
available to IEPA personnel. 

15. Any modification to the facility shall be the subject of an application for supplemental 
permit for site modification submitted to this Agency. • 

16. This Agency reserves the right to require installation of additional monitoring devices, to 
alter the selection of parameters to be analyzed and to alter monitoring frequencies as may 
Qe necessary to fulfill the intent of the Environmental Protection Act. 

17. This pennit is subject to review and modification by the Agency as deemed necessary to 
fulfill the intent and purpose of the Environmental Protection Act, and all applicable 
environmental rules and regulations. 

:. • 
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STANDARD CONDITIONS FOR CONSTRUCTION/DEVELOPMENT PERMITS 
ISSUED BY THE ILLINOiS ENVIRONMENTAL PROTECTION AGENCY 

July 1, 1979 

The Illinois Environmental Protection Act (Illinois Revised Statutes, 
Chapter 111-1/2, "Section 1039) grants the Environmental Protection Agency 
authority to impose conditions on permits which it issues. 

These. standard conditions shall apply· to all permits which the Agency 
issues for construction or development projects which require permits 
under the Oivisfons of .Water Pollution Control, Air Pollution Control, 
Public Water Supplies, and· Land and Noise Pollution Control. Special. 
conditions may also be imposed by the separate divisions in addition 
to these standard conditions. 

1. Unless this permit has been extended or it has been voided by a 
newely issued permit, this permit will expire two years after date 

·of issuance unless construction or development on this project has 
started on or prfor to that date. 

2. The construction or development of facilities covered .by this pennit 
shall be done in compliance with applicable provisions of Federal 
laws and regulations, the Illinois Environmental Protection Act, 

3 . 

arid Rules and Regulations adopted by the Illinos Pollution Control 
Board. 

There shall be no deviations from the approved plans and specifi­
cations unless a written request for modification of the project, 
along with plans and specifications as required, shall have been 
submitted to the Agency and a supplemental written permit issued. 

4. The permittee shall allow any agent duly authorized by the Agency 
upon the presentation of credentials: 

a. 

b. 

c. 

to· enter at reasonable times the pennittee's premises 
where actual or potential effluent, emission or noise 
sources are located or where any activity is to be con­
ducted pursuant to this permit. 

to have access to and copy at reasonable times any 
records required to be kept under the tenns and con­
ditions of this permit. 

to inspect at reasonable times, including during 
any hours of operation of equipment constructed or 
operated under this permit, such equipment or monitoring 
methodology or equipment required to be kept, used, operated, 
calibrated and maintained under this permit . 

.... 

: ) 
. .... 
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d. to obtain and remove at reasonable times samples of any 
discharge or emission of pollutants. 

e. to enter at reasonable times and utilize any photographic, 
recording, testing, mo~itoring or other equipment for the 
purpose of preserving, testing, monitoring, or recording 
any activity, discharge, or emission authorized by this 
permit. 

5. The issuance of this permit: 

a. shall not be considered as in any manner-affecting ·the title 
of the premises upon which the pennitted facilities are to 
be located; 

b. does not release the permittee from any liability for 
damage to person or property caused by or resulting from 

c. 

the construction, maintenance, or operation of the proposed 
facn ities; • 

does not release the permittee from compliance with other 
applicable statutes and regulations of the United States, 
of the State of Illinois~ or with applicable local laws, 
ordinances and regulations; 

d. does not take into consideration or attest to the structural 
stability of any units or parts of the project; • 

e. in no manner implies or suggests that the Agency (or its 
officers, agents or employees) assumes any liability, directly 
or indir,ctly, for any loss due to damagei-installation, 
maintenance, or operation of the proposed equipment or 
facility. 

6. Unless a joint construction/operation pennit has been issued, a 
permit for operating shall be obtained from the Agency before the 
facility or equipment covered by this permit is placed into 
operation~ 

7. These standard conditions shall prevail unless modified by.specia1 
conditions. 

8. The Agency may file a compliant with the Board for modification~ 
suspension or revocation of a permit: 

a. upon discovery that the permit application contained 
misrepresentations. misinformation or false statements 
or that all relevant facts were not disclosed; or 

b." upon· finding that any standard or special conditions have •• 
been violated; or 

c. upon any violation of the Environmental Protection Act or ~ 
any Rule or Regulation effective thereunder as a result 
of the construction or development authorized by this pennit. 

MLK:dh/17 
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18. "Ibis application has been approved pursuant to the requirements for a landfill which is 
cUITently subject to 35 DI. Adm. Code 807. The application has not been reviewed.with 
respect to the standards of35 Ill. Adm. Code 811 and this supplemental permit does not 

• constitute a partial approval of the significant modification required by 35 Ill. Adm. Code 
• 814.104. 

Except as modified in the above documents, the site shall be developed and operated iri . 
accordance with the terms and conditions of Pennit Nos. 1980-24-DE and 1980-24-0P, dated 
August 21, 1980 and December 23, 1981, respectively, and with other permits issued for this site. 

The original and two (2) copies of all certifications, logs or reports and three (3) copies of 
groundwater monitoring chemical analysis forms which are required to be submitted to the 
Agency by the permittee should be mailed to the following address: • 

Illinois Environmental Protection Agency 
Planning and Reporting Section 
Bureau of Land - #24-S 
2200 Churchill Road 
Post Office Box 19276 
Springfield, Dlinois 62794-9276 

Within 35 days of the date of mailing of the Agency's final decision, the applicant may petition 
for a hearing before the Illinois Pollution Control Board t~ contest the decision of the Agency, 
however~ the 35-day period for petitioning for a he¢ng may be extended for a period of time not 
~o exceed 90 days by written notice provi~ed to t;he Board from the applicant and the Agency 
. within the 35-day initial appeal period • 

Sincerely, 

U-c~~ 
Edwin C. Bakowski, P.E. 
Manager, Permit Section 
Bureau of Land 

~ 
ECB:c~\jh\961877. WPD 

Attachment: Standard Conditions 

cc: vRMf, Inc. 
Lake County Health Department - Mike Kuhn 
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e ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 
1021 North Grand Avcm1c E.ast. P.O. Box 192i6, Springfield, Illinois 62i94-92i6 Mnry .-t Ga,k.- Directc,, 

217/524-3300 

April 29, 1998 

Browning Ferris Industries 
Attn: Mr. Michael W. Williams 
701 N. Green Bay Road 
Zion, Illinois 60099 

Re: 0978020002 - Lake County 
BFI (Zion Landfill) 
Pennit No. 1995-343-LFM 
Modification No. 3 
Expiration Date: March 22, 2002 
Log Nos.: 1998-062 and 1998-116 
Permit File 

Dear Mr. Williams: 

CERTIFIED MAIL 
P 344 291 431 

Permit is hereby granted to Browning Ferris Industries of Illinois, Inc., as owner and operator, 
approving modification of an existing municipal solid waste and non-hazardous special waste 

• landfill all in accordance with the application and plans prepared by Michael S. Thompson, P .E. 
. of CH2M Hill, Inc. Final plans, specifications, ~pplication, and supporting ~ocumen_ts, as 
. submitted and approved, shall constitute part of this permit and are identified in the records of the 

Illinois Environmental Protection Agency (the "Illinois EPA"), Bureau of Land, Division of Land 
Pol~u~on Control by the permit number and log number designated in the heading above. 

Permit No. 199S-343-LFM, issued March 21; 1997 approved, 

a. The Significant Modification of the development and operation of this landfill so as to . 
comply with the applicable requirements of Title 3S, Illinois Administrative Code 
(hereinafter 3S IAC), Subtitle G, Parts 811 through 813, pursuant to 35 IAC, Sections 
814.104, 814.301 and 814.302; 

b. Toe development of a vertical expansion on the existing landfill, and horizontal expansio~ 
to the existing permitted waste boundaries. Toe vertical expansion encompasses 
approximately 3S acres above the existing landfill unit known as BFI Site #2. The waste 
footprint of the lateral expansion is approximately 71.40 acres east and adjacent to the 
existing waste boundaries. Thus, completion of the existing unit and approved expansion 

• 

• 

shall result in a single unit with an approximate area of 131.189 acres within its waste • 
boundaries, with a total facility boundary of approximately 191. 7 acres, an "in-place" net 
disposal capacity of approximately 10.97 million cubic yards, and a maximum final 
elevation of approximately 8S0 feet above mean sea level. 

S1 
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c. The revised final contours of the existing landfill outside the vertical expansion area as 
shown on Sheet No.7, entitled "Final Grades" of the application Log No. 199.5-343. 

d. Acceptance of special waste streams without individual special waste stream authorizations, 
in accordance with the special conditions listed in Part ill o(this permit. 

Permit Modification No. 3 is hereby granted to Browning-Ferris Industries of Illinois, Inc., as 
owner and operator allowing a significant modification of an existing municipal solid waste and 
non-hazardous special waste landfill all in accordance with the application and plans prepared, 
signed and sealed by Curtis D. Madsen, P.E. ofRMT, Inc. for Log No. 1998-062 and the 
application and plans prepared, signed and sealed by Ali Hashimi, P .E. of Weaver Boos 
Consultants, Inc. for Log No. 1998-116 dated February 16, 1998 and April 2, 1998 and received 
by the Illinois EPA on February 18, 1998 and April 3, 1998, respectively. 

---;)~ Modification No. 3 to Permit No. 1995-343-LFM approves the following: 

• 

• 

a. The Construction Quality Assurance Report for the active gas collection and leachate 
extraction system for Site 2 contained in Log No. 1998-062. Consequently, the operation of 
the active gas and leachate extraction system in Site 2 is permitted; and 

b. The proposed_l~ate disposal facility requested in Log No. 1998-116. 

Except for differences described in the table below, the special conditions of the .permit letter for 
Modification No. 3 to Permit No. 1995-343-LFM are identical to the special-conditions of 
Modification No. 2 issueci March 24, 1998. • 

Condition No. in Condition No. in Description of Revision 
Permit No. 1995-343-LFM Pennit No. 1995-343-LFM 
Modification No. 2 Modification No. 3 

VIl.l VII.I Added Log No. 1998-116 for 
the proposed leachate 
treatment facility. 

IX.I IX.I Revised to reflect approved 
operation of the gas 
collection system for Site 2. 

IX.6. IX.6 Changed from monthly to .. 
. annual monitoring . 

None IX.I I Added to reflect the approved 
mo~toring and maintenance 
plan and schedule for the 
active gas collection system. ' 

sg 
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BOARD NOTE: Subsection lh) is derived from 40 CFR 258.61 (1992). 

(Source: Adopted in R88•7 at 14 Ill. Reg. 15861, effective September 18, 1990; amended in R9J-10 
at 18 Ill. Reg. 1JD8, effective January lJ, 19941 

Title: IL/ Title JS • Subtitle G • Part 811 • Subpart C • 811.310 
Section: 811.Jl0 Landfill Gas Monitoring 
Date: January 13, 1994 
Subject Terms: waste I solid waste I solid waste facility I landfill I applicability I 1110nitoring I 
well I design I construction I standard I schedule I compliance I air I emission 

section 811.310 Landfill Gas Monitoring 

al This section applies to all units that dispose putrescible wastes. 

b) Location and Design of Monitoring Wells 

ll Gas monitoring devices shall be placed at intervals and elevations within the waste to provide 
a representative sampling of the composition and buildup of gases within the unit. 

21 Gas 1110nitoring devices shall be placed around the unit at locations and elevations capable of 
detecting migrating gas from the ground surface to the lowest elevation of the liner system or the 
top elevation of the groundwater, whichever is higher. 

3) A predictive gas flow 1110del may be utilized to determine the optimum placement of monitoring 
points required for making observations and tracing the movement of gas. 

41 Gas monitoring devices shall be constructed from materials that will not react wi~h or be 
corroded by the landfill gas. 

SI Gas 1110nitoring devices shall be designed and constxucted to measure pressure and allow 
collection of a representative sample of gas. 

6) Gas monitoring devices shall be constructed and maintained to minimize gas leakage. 

7) The gas monitoring system shall not interfere with the operation of. the liner, leachate 
collection system or delay the construction of the final cover system. 

8) At least three ambient air monitoring locations shall be chosen and samples shall be taken no 
higher than 0.025 meter 11 i.nch) above the ground and 30.49m 1100 feet) downwind from the edge of 
the unit or at the property boundary, whichever is closer to the unit. 

c) Monitoring Frequency 

1) All gas monitoring devices, including the ambient air monitors shall be operated to obtain 
samples on a monthly basis for the entire operat~ng p~~~Qd and for a minimum of five years after 
closure. 

2) After a minimum of five years after closure, monitoring frequency may be reduce~ to quarterly· 
sampling intervals. 

3) The sampling frequency may be reduced to yearly sampling intervals upon the installation and 
operation of a gas collection system equipped with a mechanical device such as a compressor to 
withdraw gas. 

4) Monitoring shall be continued for a minimum period of, thirty years after closure at MSWLF 
units, except as otherwise provided by subsections le) IS) and le) 16), below; five years after 
closure at landfills, other·than MSWLP units, which.are used exclusively for disposing of wastes 
generated at the site; or fifteen years after closure at all other landfills regulated under this 
Part. Monitoring, beyond the minimum period, may be discontinued if the following conditions have 
been met for at least one year: 

A) The concentration of methane is less than five percent of the lower explosive limit in air 
for four consecutive quarters at all monitoring poi~ts outside the unit; and 

23 
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BJ Monitoring points within .the unit indicate that methane is no longer being produced in 
quantities that would result in migration from the unit and exceed the standards of subsection 
(a) (1). 

SI The Agency may reduce the gas monitoring period at a MSWI.F unit upon a demonstration by the 
owner or operator that the reduced period is sufficient to protect human health and environment. 

61 The owner or operator of a MSWI.F unit shall petition the Board for an adjusted standard in 
accordance witll. Section 811.303, if the owner or operator seeks a reduction of the postclosure care 
monitoring period for all of the following requirements: 

il Inspection and maintenance (Section 811.1111; 

ii) Leachate collection (Section 811.309); 

iii) Gas monitoring (Section 811.310); and 

iv) Groundwater monitoring (Section 811.319). 

BOARD NOTE: Changes to subsections Cc) are derived from 40 CFR 258.61 (1992). 

dl Parameters to be Monitored 

1) All below ground monitoring devices shall be monitored for the following parameters at each 
sampling interval: 

A) Methane; 

Bl Pressure; 

Cl Nitrogen; 

Di oxygen; and 

El Carbon dioxide. ~ .... .., ,.,.,, .. -.... ~ ... . , ,, ·~ 
. ..,"" t 

2) ·Ambient air monitors shall be sainpled for methane only when the average.wind velocity is less 
than 8 kilometers (five miles) per hour at a minimum of three downwind locations 30.49 meters (100 
feet) from the edge of the unit or the property boundary, wtu.chever is ~closer to :the unit. 

3) All buildings within a facility shall be monitored for methane by utilizing continuous 
detection devices located a~ points where methane might enter the building. 

(Source, Adopted in RBS-7 at 14 Ill. Reg. 15861, effective September 18, 1990; Amended at 17 Ill. 
Reg. 12413, effective July 19, 1993; expedited correction at 18 Ill. Reg. 7504, effective July 19, 
1993; amended in R93-10 at 18 Ill.· Reg. 1308, effective January 13, 1994) 

Title: 
Section: 
Date: 
Subject Te:rms: 
notification I 

IL/ Title 35 • Subtitle G • Part 811 • 
811.311 •Landfill Gas Management System 

Subpart C • 811.311 

January 13, 1994 
-ste I solid waste 
monitoring I design 

solid waste facility I landfill I coinpliance I standard 
operating I equipment 

·section 811.311 Landfill Gas Management system 

a) The operator shall install a gas management system if any one of the following conditions are 
met: 

1) A methane concentrat-ion greater than so percent of the lower explosive limit in air is 
detecced below che ground surface by a monitoring device or is detected by an ambient air monitor 
located at or beyond the property boundary or 30.S 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; 

24 
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2) Methane is detected at a concentration greater than 2S percent of the lower explosive limit in 
air in any building on or near the facility, unless the operator can demonstrate that the detected 
methane concentration is not attributable to the facility; 

3) Malodors caused by the unit are detected beyond the property boundary; or 

4) Leachate is recycled in accordance with Section 811.309le). 

bl If methane gas levels exceed the limits specified in subsections (a> Ill or (a) 121, an owner •• 
or operator of a MSWLF unit shall: 

11 Notify the Agency in writing, within two business days, of an observed exceedance; and 

2) Implement the requirements of this Section to ensure the protection of human health. 

cl Standards for Gas Venting System 

l) Gas venting systems shall be utilized only as optional, temporary mitigation until the 
completion of an active system. 

2) All materials shall be resistant to chemical reaction with the constituents of the ga~. 

3) The system shall be capable of venting all gas down to the water table or bottom of the liner, 
whichever is higher. 

4) Gas venting systems shall be installed only outside the perimeter of the unit. 

d) Standards for Gas Collection Systems 

1) Gas collection systems may be installed either within the perimeter of the unit or outside the 
unit. 

2) The operator shall design and operate the system so"that the standards of subsections (a)(l), 
(a) (2), and (a) (3) will not be exceeded. 

3) The gas collection system shall transport gas to a central point or points for processing for 
beneficial uses or disposal in accordance with the requirements of Section 811.312. 

4) The gas collection system shall be designed to function for the entire design period. The 
design may include changes in the system to accommodate changing gas flow rates or compositions. 
S) All materials and equipment: used in construction of the system shall be. rated by the 
manufacturer as safe for use in hazardous or explosive environments and shall be resistant to 

•• corrosion by constituents of the landfill gas. 
. . 

6) The gas collection system shall be designed and constructed to withstand all landfill 
operating conditions, including settlement. 

7) The gas collection system and all associated equipment: including compressors, flares, 
monitoring installations, and manholes shall be considered part of the facility. 

8) Provisions shall-be made for collecting and draining gas condensate to a management syseem 
meeting the req,aire111ents of Section 811,309. 

; • ,,· under ~o ~t~ces.'a~it;~ ~~~--,~~llecti: ~~;;'";~~~~'; ~~-~~~:;·-:f·~;~=i1nei-, 
ieacba'.t:e coiiection-or·cover' ·ay•tenis'; -~ 

10) The partion of the gas collection system, used to convey the gas collected from one or more 
units for processing and disposal shall be tested to be airtight to prevent the leaking of gas from 
the collection system or entry of air into the system. 

11) The gas collection system shall be operated until the waste has stabilized enough to no 
longer produce methane in quantities that exceed the minimum allowable concentrations in subsections 
(al (ll, (a) (21, and (a) (] I . 

12) The gas collection system shall be equ.ipped with a mecharucal device, such as a compressor, 
capable of withdrawing gas, or be designed so that a mechanical device can be easily installed at a 
later time, if necessary, to meet the requirements of subsections (a) (ll, (a) (2), and Ca) (3l. 

25 
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BOARD NOTE: Subsection (bl is derived from 40 CFR 2S8.23(cJ(ll (19921. 

(Source: Adopted in RSS-7 at 14 Ill. Reg. 1S861, effective September 18, 1990; amended in R93-lO at 18 Ill. Reg. 1308, effective January 13, 19941 

Title: 
..::IL... Section: 

F Date: 
Subject Terms: 

Section 811.312 

IL/ Title 3S • Subtitle G • Part 811 • Subpart C • 811.312 
811.312 Landfill Gas Processing and Disposal System 
September 18, 1990 
waste I solid waste I solid waste facility I landfill I compliance I monitoring 

Landfill Gas Processing and Disposal System 

al The processing of landfill gas for use is strongly encouraged but is not required. 

bl Except as allowed in subsection Cg), the landfill gas processing and disposal system, including compressors, blowers, raw gas monitoring systems, ,devices used to control the flow of gas from the unit, flares, gas treatment devices, air pollution control'devices and monitoring equipment must remain under the control of the operator and shall be considered-part of the waste disposal facility. 

cl No gas may be discharged directly to the atmosphere unless treated or burned on-site prior to discharge in accordance with a permit issued by the Agency pursuant to 35 Ill, Adm, CQde 200 through 245. 

dl Representative flow rate measurements shall be made of gas flow into treatment or combustion devices. 

el Nhen used for the on-site combustion of landfill gas, flares shall meet the general control device requirements of new source performance standards adopted pursuant to section 9 .. l (bl of the Act. 

fl Standards for On-site Combustion of Landfill Gas Using Devices Other Than Flares 

ll At a minimum, landfill gas shall be measured for flow rate, heat value, and moisture content along with combustion parameters including, but not limited to, oxygen and carbon dioxide prior to treatment or combustion. constituents of the landfill gas and combustion byproducts shall be identified for inclusion in an Agency issued permit based on the type of waste streams that are or will be in the landfill, landfill gas analysis and potential for being emitted into the air after treatment or combustion. 

21 All constituents and parameters that must be measured before and after treatment or combustion shall be identified and included in the permit issued by the Agency pursuant to 35 Ill. Adm. Code 200 through 245. At a minimum, the following types of constituents must be considered for inclusion in the permit: 

A) The six criteria ·ur pollutants and the hazardous air pollutants subject to regulation under the Clean Air Act (42 U,S.C. 7401 et seq.I; 

B) Any list of toxic air contaminants, including carcinogens, mutagens and listed hazardous air pollutants adopted by the Board pursuant to Section 9.5 of the Act; 

Cl Volatile Organic Compounds; 

DI Constituents present in the landfill gas; and 

El Combustion byproducts expected to be emitted from the combustion or treatment device. 

gl Landfill gas may be transported off-site to a gas processing facility in accordance with the following requirements: 

. 11 The solid waste disposal facility contributes less than 50 percent of the total volume of gas accepted by the gas processing facility. Otherwise, the processing facility must be considered a part of the solid waste management facility . 

26 
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21 The landfill gas shall be monitored for the parameters listed in subsection (di Ill as well as 
other constituents such as, ammonia (NH(311, hydrogen sulfide (H(21S1 and hydrogen (Hl21) that are 
needed to operate the gas processing facility. 

31 The gas processing facility is to be sized to handle the expected volume of gas. 

41 The transportation of gas to an off-site gas processing facility shall in no way relieve the 
operator of the requirements of section 811.Jll(al. 

(Source: 
Title: 

Adopted in R88•7 at 14 Ill. Reg. 15861, effective September 18, 19901 
. IL/ Title JS • Subtitle G • Part 811 • Subpart C • 811.313 

Section: 811.313 Intermediate Cover 
Date: September 18, 1990 
Subject Terms, waste I solid waste I solid waste facility I landfill I compliance I operating 

section 811.313 Intermediate Cover 

al All waste which is not to be covered within- 60 days of placement by another lift of waste or 
final cover in accordance with Section 811.314 shall have a cover equivalent to that provided by 
0.30 meter (l foot> of compacted clean soil material. 

bl All areas with inte.z:mediate cover shall be graded so as to facilitate drainage of runoff and 
minimize infiltration and standing water. 

cl The grade and thickness of intermediate cover shall be maintained until the placement of 
additional wastes or the final cover. All cracks, rills, gullies and depressions shall be repaired 
to prevent access to the solid waste by vectors, to minimize infiltration and co prevent standing 
water. 

(Source: Adopted in R88•7 at 14 Ill. Reg. 15861, effective September 18, 19901 

Title: 
Section: 

IL/ Title 35 • Subtitle G • Part 811 • Subpart C • 811.314 
811.314 Final Cover System 

Date: January 13, 1994 
Subject Terms: waste I solid waste I solid waste facility I landfill I compliance I ~losure I 
construction I standard 

Section 811.314 Final Cover System 

al The unit shall be covered by a.final cover consisting of a low permeability layer overlain by 
a final protective 
layer constructed in accordance with the requirements of this Section. 

b) Standards For The Low Permeability Layer 

l) Not later than 60 days after placement of the final lift of solid waste, a low permeability 
layer shall be constructed. 

2) The low permeability layer shall cover the entire unit and connect with the liner system .. 

3) The low pe:i::meability layer shall consist of any one of the following: 

A) A compacted earth layer constructed in accordance with the following standards: 

ii The minimum allowable thickness shall be 0.9~ meter 13 feet)1· 

ii) The layer shall be coinpacted to achieve a permeability of 1 x 10[•71 centimeters per second 
and minimize void spaces. 

iii) Alternative specifications may be utilized provided that the performance of the low 
permeability layer is equal to or superior to the performance of a layer meeting the requirements of 
subsections lb> 13) IA) (il and lb) (31 (Al Iii). 

B) A geomembrane constructed in accordance with the following standards: 

• 

• 

• 
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OPERATION AND MAINTENANCE 
MANUALS 
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EL.=793.9 

EL.=789.3 

SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL.=785.4 

EL.=782.4 

EL.=779.9 

1 O"X8" REDUCER 
12"X1 O" REDUCER 

EL.=775.8 

EL.=774.3 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' SALL VALVE. 

2.5' ± GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

-"'---~- TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8° DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8° BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

_E~L::.:-==.,;7~5~0:.:..::.4::..· --4'~-~~f-J=~:t-- 12" DIA. HOPE FUSED CAP 

--=E=L.-= .... 74_9 __ ._4_---f"'w----........ .......a---- BOTTOM OF BORE HOLE 

.~. - .. ' 
~ ~ ·...- - --~ ~ 

Extraction Well No. EW-1 
SCALE: N.T.S. APPRO'IED ll'r: ORA .. ll'r: TLS 

DATE: Nov 1997 ~ , REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 
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Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site 1 A State: Illinois 
Well Number/Name: EW-1 Surface Elevation:---~78~9:-"!.3=----

Exact Location (Coordinates): 12416N 931 lE 
Installation Date: 2/3/97 

Total Depth: 39.9' --~~=---Date Completed: ___ 21_3/_97 __ _ 
Bore Hole Size: 36" Well $ize: 12" Perf. & 8" Solid HDPE 

Length of Perforated Pipe: • 23.9' Length of Solid Pipe: 19.6' --------

Material Drilled Comments 

Clay/Dirt 
Clay/ Dirt Very little refuse in waste 

End of Borehole@ 39.9' Dry 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 • 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

---------------. _,.,,. 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147•153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

------------- --------------- f. ) •,•h•,o• 

( \ 
L!::====================================================================~'·····"/ 

11/17/97tlsEw1.xls 



R 002558

'\ 

EL.=806.1 

.=802.5 • 

SAMPLE 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL==798.4 

EL.==795.4 

EL==786.9 

1 O"X8" REDUCER 
12"X10• REDUCER 

EL.=782.9 

EL.=781.2 

8" TEE WITH B"X6" REDUCER 

6"X4" REDUCER 

4" BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-R.EFUSE 

• ......,_, 1 /2• TO 3• DIA. 
WASHED GRAVEL 

_E:!L:::.:.==.7!.:.4~8!.:.:.4:!....__~--~~_t::j~:f-:--- 12" DIA. HOPE FUSED CAP 

~EL=--=.:...74...;.;7;..;..-=-4 _ _,.w----...&...II'-&..&....._ __ BOTTOM OF BORE HOLE 

L36 .. J 
Extraction Well No. EW-2 

• 

• 

SCALE: N. T. s. APPRCWED Br: 

~rE: Nov 1997 'i..J A 
DRAIN Br: TLS • 
L---~ 

REVISED: 
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Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA State: Illinois 
Well Number/Name: EW-2 Surface Elevation: 802.5 

Exact Location (Coordinates): 1203 lN 9350E ToW Depth: 55.l' 
Installation Date: 2/3/97 Date Completed: 2/3/97 

Bore Hole Size: 36" Well Size: 12" Perf. &. 8" Solid HDPE 
Length or Perforated Pipe: 32.8' Length of Solid Pipe: 24.9' 

Material Drilled Comments 

0-s·aai 
Refuse/Clay Very little refuse in clay material. 

aax 

......... : . 

• 1,--:. .. ;-:,,_~ 
r··· ·~ 

;l _ __) 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-5S 
56-62 

End of Borehole@ 55.l' Dry !{·• 
...... ~ 

· 63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125" 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

~===============-===~===============!I:._. 

11/18/97tlsEw2.xls 

'f 



R 002560

• ' 

EL.=811.8 

E .= 07.3 

SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL=797.2 

EL.=794.1 

EL.=786.6 

1 O"X8" REDUCER 
12"X1 O" REDUCER 

EL.=782.6 
EL.=780.3 

8"X6" REDUCER 

6nX4" REDUCER 

4' BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY •. 

BASE OF FINAL COVER 

--- TO METHANE 
_......____ GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
a• DIA. SDR-17 HDPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-· REFUSE 

--H--·1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

...!E:=L::.:·=~7:.,:;4~7.:.!.6::__~-....--~~~~r:t---:--- 12" DIA. HOPE FUSED CAP 

-=EL. __ =_74_6 __ ._6_--t"'w----------------BOTTOM OF BORE HOLE 

Extraction Well No. EW-3 
SCALE: N.T.S. APPROIED BY: 

DATE: Nov 1997 T:f A 
DRAwt 8'1: TLS 
R£VISED: 



R 002561

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-3 

Exact Location (Coordinates): 12137N 9119E 
Installation Date: 213/97 
Bore Hole _Size: 36" 

Length of Perforated Pipe: 32. 7' 

Depth Material Drilled 

0-6 0-5' Clay-Brown 
7-13 Refuse 

14-20 Refuse (paper. plastic, and wood) 
21-27 Refuse 
28-34 
35-41 
42-48 
49-55 
56-62 End of Borehole@ 60.7' 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 · 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

State: Illinois 
Surface Elevation: __ ___;;~80~7~.3~--

Total Depth: --~~6~0-=7'~--
Date Completed: • 2/3/97 

Well Size: _1_2_" P-e-rf.-&-8"-S-ol-id_HD_P_E 

Length of Solid Pipe: ___ ..;;;.3.;;.;l.;;;;.5_' --..-

Comments 

Dark gray color mixed with clay 

Dry 

' ---------------Dry 

·•••• '\, 

) 

• 
• ....... / !==:==================================I 

11/24/97UsEw3.xls 

. ! 



R 002562

EL.=792.9 

EL.=789.0 

SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

----------------------
EL.=784.9 

EL.=781.9 

EL.=779.5 

1 o"xa" REDUCER 
12"X10" REDUCER. 

EL.=775.4 
EL.=773.7 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

GENERAL FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

811 DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

'~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

ExtracUon Well No. EW-4 

• 

• 

•••• SCALE: N.T.S. APPRCIYED Br: DRA* Br: TLS • 
·: ~TE: Nov 1997 -(3 A- REVISED: 
. ~.--------------.J......-------t 

Zion Landfill - Site 1 A 
Zion, Illinois 



R 002563

•• 

• 

• 

... 
. .. . ... . .. . . •..:.- ............ ····-·· ....... \.-,., 

Browning .. Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-4 

Exact Location (Coordinates): 12426N 9097E 
Installation Date: 2/3/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 22.8' 

Depth 

0.6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70.76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

. 11/18/97UsEw4.xls 

Material Drilled 

0.3.5' Cay 
Refuse 

End of Borehole @ 39.1' 

State: IDinois 
Surface Elevation: __ _,.;::;7~8~9;,=...-;....__ 

Total Depth: ---.,;;.39;;.;·.;.l' ____ _ 
Date Completed: ___ .;;..2/..;.3.;..;/9..;.7 __ _ 

Well Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ___ .;.19;;;.;•=.2' __ _ 

Comments 

Black/Damp 
Dry 

Dry 

--------------- .. ····•.\ 
•. .7 --------------- ·.,.,/ 



R 002564

EL.=792.6 

SAMPLE PORTS 

EL.=788. 

---------------------
EL.=784.8 

EL.=781.3 

EL.=778.8 

1 O"X8" REDUCER 
12·x·1 o" REDUCER 

EL.=774.8 
EL.=773.2 

8"X6" REDUCER 

6"X4" REDUCER 

4'• BALL VALVE 

GENERAL FlLL 

2' CLAY 

BASE OF FINAL COVER 

BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SOR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

Extraction Well No. EW-5 
SCALE: N.T.S. APflRCWED 11'1': DRAwt 11'1': TLS 
DATE: Nov 1997 ,-:r A REVl5EO: 

Zion Landfill - Site 1 A 
Zion, Illinois 

• 



R 002565

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-5 

Exact Location (Coordinates): 12420N 8890E 
Installation Date: 2/5/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 22.9' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 

• 63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/18/9711s EWS.xls 

Material Drilled 

0-4.5' Clay 
Refuse (paper, plastic, and wood) 

End of Borehole @ 38.9' 

State: Illinois 
Surface Elevation: __ ___,;~78~8;.;..2~--

Total Depth: ---~3=8~.9-' __ _ 
Date Completed: 2/5/97 

Well Size:_1_2_" P-erl-. &-8,..;.' S-ol-id_HD_P_E 

Le~gth of Solid Pipe: ___ ..;;.19;;..;•...;.4' __ _ 

Comments 

Black-Clay/Refuse 

Ory 



R 002566

EL=801.7 

L.=797.3 

SAMPLE PORTS 

EL.=793.3 

EL.=790.2 

EL.=786.8 

1o"xa· REDUCER 
12"X10" REDUCER 

EL.=782.7 
EL=781.2 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' • BALL VALVE 

2.5'± GENERAL FILL 

GEONET , 
2' CLAY • 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SANO BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SOR-17 HOPE' PIPE 
LOWER .BENTONITE PLUG 
ISOLATION LAYER-:-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

--=!EL::.:.:,==.7!..::.4!.:9!.:.::.3:!._~IQ.--~~t::::1,,,~-- 12" DIA. HOPE FUSED CAP 

-=EL=--=-74..;..7;..;~;:;.3 _-f"'w----..a;..a..a..&..a..&.,-- BOTTOM OF BORE HOLE 

Extraction Well No. EW-6 
SCALE: N.T.S. APPROVED 11'1': IIRAIIII 11'1': TLS 
DAT£: Nov 1997 TT A REVISED: 

Zion Landfill" - Site 1 A 
Zion, Illinois 

• 



R 002567

• Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-6 

State: lliinois 
Surface Elevation: __ .......;;;;.;79~7~.3~--

Exact Location (Coordinates): 12245N 8894E Total Depth: ___ .;:;.50~-~o• __ _ 
Installation Date: 2/3/97 Date Completed: ___ .;;;;21..;.3.;..;/9..;.7_...;..._ 
Bore Hole Size: 36" Well Size: 12" Perf. & 8" Solid HDPE 

Length of Perforated Pipe: 31.9' Length of Solid Pipe: ___ .;;;;20~·;;;.5' __ _ 

Depth Material Drilled Comments 

0-6 0-4' Topsoil/Clay 
7-13 Refuse DrY 

14-20 
21-27 
28-34 

• 35-41 
42-48 
49-55 End of Borehole @ 50.0' 

Dry ~·· ····)·, _______ .;;_~------- ...... 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

• 
11/24/97tlsEw6.xls 

. IL 



R 002568

E .=799.1 

EL.=804.1 

SAMPLE 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL.=793.5 

EL.=790.5 

EL.=787.0 

1 O"XB". REDUCER 

12°X1 O" REDUCER 

EL.=782.5 
EL.=780.5 

8" TEE WITH 8 11X6"' REDUCER 

6'"X4
11 REDUCER 

BALL VALVE 

GENERAL F'ILL 

BASE OF FINAL COVER 

BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

B" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

...... -REFUSE 

~-1 1/2" TO 3" DIA. 
WASHED GRAVEL 

...;E~L=.;==.7!.:4~7~.5~-41'.---~~t..t::::;~:t-- 12" DIA. HOPE FUSED CAP 

--=E=L._=..;..7...;..46=:..;;a.5_---f"w-----................. -. __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-7 

• 

• 

SCALE: N.T.S. APPRU'tED BY; 
__.:/.-r-A DATE: Nov 1997 .J , 

DRAIN Br: TLS • .,___~ 
RlVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 



R 002569

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling./Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-7 

Exact Location (Coordinates): 12078N 8892E 
Installation Date: 2/5/97 

Bore Hole Size: 36" 

State: Illinois ---~~~--Surface Elevation: 799.1 ---~~---Total Depth: ---~5~2~.6~' ~--
Date Completed: 2/5/97 

Well Size: _1_2_" P .... e_rf __ &-8.-' s-_o-lid_HD_P_E_ 

Length of Perforated Pipe: 33,0' • Length of Solid Pipe: ___ ...;;;2;.;;;3.;.;.6;...' __ _ 

Depth Material Drilled Comments 

0-6 0-4' Topsoil, 4' - 6.5' Clay 
7-13 Refuse Dry 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
S6-62 

End of Borehole @ 52.6'· 
Dry ,, •• _\ _________ ....:,.. _______ ., . ., 

......... -

63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 

; . .j 
·.;::..,; ...... ~ U:::::::====-=======================================i 

11/1 B/9711sEw7 .xis 



R 002570

EL.=802.9 

EL.=798.0 

SAMPLE PORTS 

EL.=793.8 

1 o"xa" REDUCER 
12"X1.0" REDUCER 

EL.=786.8 
EL.=784.8 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4,. BALL VALVE 

GENERAL FIL 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

PLUG 

8" DIA. SDR-17 HOPE PIPE 

ISOLATION· LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

-M--1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

-!E:L::.:=~7:.::!4~7~.B~---,~--~~~;-;t---12" DIA. HOPE FUSED CAP 

~EL:;;..=_7_4.;..;;6=.8------j"'-"--~......:1.,.L.11""'-111.o-- BOTTOM OF BORE HOLE 

_L36"J 

Extraction Well No. EW-8 
SCALE: N.T.S. APPIIOVED Bl': DRAWll lft': TLS 

DATE: Nov 1997 -r3 A 

·«··w 1 1q t:Jr ►.a - • 

Zion Landfill - Site 1 A 
Zion, Illinois 



R 002571 . ·.· 
• • 0 0 • • • •••• ,,.-.M•• .... ,.: ........ -• .. •·•--'-••• 

• Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - -Site lA 
Well Number/Name: EW-8 

Exact Location (Coordinates): 11913N 8884E 

State: Illinois __ ___,;~;;.;.;;;_....;..._ 

Surface Elevation: 798.0 
T tal De th ----,,5,;-1;;..,,.2 .... ' ---

0. p =---~,;.;;;.... __ _ 

Installation Date: 2/5/97 Date Completed: ___ 21;;;..;;;.;5/.;;.9 .... 7 __ _ 
Bore Hole Size: 36" Well Size: 12" Perf. & 8" Solid HOPE • 

Length of Perforated Pipe: 37 .0' Length of Solid Pipe: ___ ..;;;1..;;.8.;.;;.1_' __ _ 

Depth Material Drilled Comments 

0-6 0-2' Topsoil. 2'-10' Clay 
7-13 ·Refuse Dry 

14-20 
21-27 Wet26 ft. 
28-34 

• 35-41 
42-48 
49-55 
56-62 

87° @40' 

End of Borehole@ 51.2' Damp. .{ '} ______ ....;.;...;.;;.;;._;.._ ______ . . ,./ 

63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

• 
11/18/97tlsEw8.xls 



R 002572

• \ 

) 

EL.=800.0 

SAMPLE . PORTS 

WELL GRADED 
BACKFILL: 

GEO MEMBRANE 

EL.=791.6 

EL.=788.3 

EL.=785.8 

1 O"X8n REDUCER 

12"X1 O" REDUCER 

EL.=781.8 

EL.=780.8 

8" TEE WITH 811X611 REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

GENERAL FILL 

GEONET 
2' CLAY • 

~-- TO METHANE 
-"'----- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-0.NE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

....!E::::L::.:=~7:..:4~6~.8:.__--4.,__ __ ~~~=-=t---12" DIA. HOPE FUSED CAP 

--=EL __ .=_7 __ 4.;.;;·s __ .s __ fll'W, _____ .a..&..J ____ BOTTOM OF BORE HOLE 

Extraction Well No. EW-9 
SCALE: N.T.S. APPRGV!D Br: 

DATE: Nov 1997 rr A 
DRA .. ll'f: TLS 
REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

!_. -~.::. ::".....,µ...;,,.:..,:... .- ~ T ..:-. ... !--'.:" .• ---~•-":"'"-.• --.. "'.""'. ....... ----~-----------..--------------::..---,.,,t,.,.- '• v' ~- ~• 

CQM, Inc. 



R 002573

• Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA State: Illinois __ __;;;;;;;;;;;.;;.:;;. __ _ 
Well Number/Name: EW-9 Surface Elevation: 795.2 ___ .;..;.;;;.;,;;;.. __ _ 

Exact Location (Coordinates): 11720N 887 lE 
Installation Date: 2/5/97 

Total Depth: ___ .,.;.4.;,..9.~4-' __ _ 
Date Completed: ___ 21__..;5/_9_7 __ _ 

Bore Hole Size: 36" Well Size: 12" Perf. & S" Solid HOPE 

Length of Perforated Pipe: 34.0' • Length of Solid Pipe: ___ ..;;;l.;..;9·;;;;;2_' __ _ 

Depth Material Drilled Comments 

0-6 0-3' Clay 
7-13 Refuse Dry 

14-20 
21-27 
28-34 

• 35-41 
42-48 
49-55 End of Borehole@ 49.4' _____ Dry---"------ < .. ) 
56-62 
63~69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 • ·,i.,,) 

ll=====================================================================================-11 

11/18/97tlsEw9.xls 



R 002574

) 
EL==817.5 

L =812.4 

SAMPLE 

WELL GRADED 
"BACKFILL: 

GEOMEMBRANE 

EL.=803.9 

EL.=800.7 

EL.=794.2 

1 0"X8" REDUCER 
12"X1 0" REDUCER 

EL.=790.2 

EL.=788.2 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

2.5'± GENERAL FILL 

- TO METHANE 
__ ...,____ GAS HEADER. 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8° DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

N.a--REFUSE 

~-1 1 /2• TO 3" DIA. 
WASHED GRAVEL 

....lEi::.!:L::.:·=~7:..:4~7~.2=--~!1'.---~;..,...t:3-....--:lr-....:._ 12" DIA. HOPE FUSED CAP 

.....::.:EL=·-=_7.;...4.;..;6=.2::;;...__----1"'-""----"L.&;.JL.L.11......., __ BOTTOM OF BORE HOLE 

L36 .. J 
Extraction Well No. EW-10 

• 

• 

SCALE: N.T.S. 
DATE: Nov 1 997 

APPRGVED I\': 

-rSA 
DRAIN I\': TLS • 
'--'--~ 

REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 



R 002575

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill- Site IA 
Well Number/Name: EW-10 

Exact Location (Coordinates): 11726N 924SE 
Installation Date: 2/5/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 41_.0' 

Depth 

0-6. 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-SS 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-2' Clav 
Refuse 

End of Borehole @ 66.2' 

State: Illinois __ __,;;~=---

Surface Elevation: 812.4 
---...;..,;;.,;~---

Total Depth: ___ ...;;6~6.;.;;;;2 ... ' ____ _ 
Date Completed: ___ 2_/.;..5/.;..9.;..7 __ _ 

Well Size: 12" Perf. &. 8" Solid HDPE 
Length of Solid Pipe: ____ 2_9_.3_' __ _ 

Comments 

Wet 15' / Liquid 

Wet 

.. 
," ) 
ll·····'" L====================================!I 

11/24/97tlsEw10.xls 



R 002576

EL.==8O3.7 

SAMPLE 

WELL GRADED 
BACKFIU: 

GEOMEMBRANE 

EL=796.3 

EL.=793.3 

EL.=786.3 

1O''X8" REDUCER 
12"X10 .. REDUCER 

EL.=782.3 
EL.=780.5 . 

a• TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4° BALL VALVE 

2.5'± GENERAL Fill 

GEONET 
2' CLAY 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SANO BACKFILL 
Sn DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2 .. TO 3" DIA. 
WASHED GRAVEL 

....:E:::=:L:.:.:.==.7~4:::::6:::.:.3~-~--~~,-i=:~-:t--- 12" DIA. HOPE FUSED CAP 

_;;EL;:;;;...=_7.;....4.;..;;5=.3~---t~----"'........, ........ ..-__ 9OTTOM OF BORE HOLE 

Extraction Well No. EW-11 
SCALE: N.T.S. APPROVED B'I': DRAWt B'I': TLS 

~TE: Nov 1997 1T A A£'VISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

• 

• 

• 



R 002577. . . . . .. ~ ..... -·· ..... _ .... · 

• Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA State: Illinois 
Well Number/Name: EW-11 Surface Elevation: 799.0 

Ex.act Location (Coordinates): 11577N 8869E Total Depth: 53.7' 
Installation Date: 2/5/97 Date Completed: 2/5/97 

Bore Hole Size: 36" Well Size: .12" Perf. & 8" Solid HDPE • 
Length of Perforated Pipe: 34.2' Length of Solid Pipe: 23.2' 

Depth Material Drilled Comments 

0-6 0-3'Clay 
7-13 Clay/din Dry 

14-20 
21-27 Refuse (paper, plastic, and wood)@ 27' 
28-34 

• 3S-41 
42-48 
49-S5 ___ E_nd_of_B_o .... re;.;.h_o.;..;;l .... e...;@;....;...53;.;. ..... 7' ___ ----------=Dry~_-------: . ... ) 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

• ·, 
. • I 

l!:========================================l"ii-';;'_ 

11/24/97USEw11.xls 



R 002578

=797.1 

\ 
) 

EL.=801.9 

SAMPLE PORTS 

EL.=794.5 

EL.=791.2 

EL.=789.0 

1 O"X8" REDUCER 
12"X1 O" •• REDUCER 

EL.=785.0 
EL.=783.6 

8" TEE WITH. 8"X6" REDUCER 

6"X4" REDUCER 

4• BALL VALVE 

2.5'± GENERAL FIL 

GEONET , 
2' CLAY·. 

BASE OF FINAL COVER 

- TO METHANE 
----- GAS HEADER 

UPPER·BENTONITE PLUG 

SAND BACKFILL 

8" DIA. SDR-17 HDPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3• DIA. 
WASHED GRAVEL 

~E==L:.:.:.=::..7:..;;4!:!:6~.5~-IIIIU---~~~~:t-- 12" DIA. HOPE FUSED CAP 

____ EL __ = __ 74_5 __ :5 __ 'f"'W-----------BOTTOM OF BORE HOLE. 

Extraction Well No. EW-12 
SCALE: N.T.S. DRAM 8'1': TLS 

DATE: Nov 1997 R£VISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

2.. '3 



R 002579

• 

• 

• 

..... ., __ ........... ___ ........ _ .. . J .. 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-12 

Exact Location (Coordinates): 11430N 885 lE 
Installation Date: 2/6/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 37 .1' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 • 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-2.S' Clay 2.S'-7' Clay/Refuse 
Refuse 

End of Borehole @ 51.6' 

State: Illinois 
Surface Elevation: ----=7~97=-_~1 __ _ 

Total Depth: 51.6' ---~~~--Date Completed: 2/6/97 --------We 11 Size: 12" Perf. & 8" Solid HOPE 
Length of Solid Pipe: 18.3' --------

Comments 

Black/Damp 

Wet@ 35' 

Wet 

'. } 
Ir-:..:./ 11======================================1 

11/18/97ttsEw12.xls 



R 002580

. ,, 

EL.=81.6.6 

EL.=811 .4 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL=806.7 

EL.=803.7 

EL.=794.7 

,0°X8" ~EDUCER 
12"X1011 REDUCER 

EL.=790.7 
EL.=788.7 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

BALL VALVE 

2.5' ± GENERAL FILL 

GEONIT • 

2' CLAY 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SOR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

·atrie--1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

__!E:::!::L::.:-=~7~4~4::.!.7_---4~--~~~r:t---12° DIA. HOPE FUSED CAP 

--=EL=--= ... 74..;..;3;;.;;.. 7.;....__~ ___ ...._........,........._ __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-13 

• 

• 

SCALE: N.T.S, APPRCIVED ll'r: 
~TE: Nov 1997 '/TA 

DRAM ar: TLS • 
t--------t 

A£VISED, 

Zion Landfill - Site 1 A 
Zion, Illinois 

..,.__,_ :."- ....,,...;,.._.,,, - ::;).I';._ -,., .., ... ,,;.._,_...,;c_~~..:..-,-----~t---,---:---------------------"""I 

CQM, Inc. 



R 002581 ... . : ... .... --=-- . 

• Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA State: Illinois 
Well Number/Name: EW-13 Surface Elevation: ---~8~1--1._4 __ _ 

Exact Location (Coordinates): 11427N 9169E 
Installation Date: 2/6/97 

Total Depth: --~=-=6~7 -~7'~~-
Date Completed: 2/6/97 --------Bore Hole Size: 36" We 11 Size: 12" Perf. & 8" Solid HDPE 

Length of Perforated Pipe: 44.0' Length of Solid Pipe: ____ 27_._9' __ _ 

Depth Material Drilled Comments 

0-6 0-3' Clay 3'-7' Clay/Refuse 
7-13 Sludge/Clay Damp 

14-20 Refuse {paper, plastic, and wood) 
21-27 
28-34 

• 35-41 
42-48 
49-55 

Wet@48' 
i .:· \ 
• • I 

56-62 --------------- ,: .• •· 

63-69 End of Borehole @ 67. 7' Wet 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

• ) 
1!:::==========================================!.lli·-····' 

11/18/97tlsEw13.xls . 



R 002582

EL.=799.5 

L.=795.0 

SAMPLE 

WELL GRADED 
BACKFILl: 

GEOMEMBRANE 

EL.=792.3 

EL.=789.3 

EL.=785.8 

10"X8" REDUCER 
12"X1 On REDUCER 

EL.=781.8 

El.=780.0 

.. ~ ..... : .·.: .. 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' •eALL VALVE 

2.5' ± GENERAL FILL 

GEONET 
2' CLAY 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SANO BACKFILL 

8.. DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

'~- 1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

• 

• 

...!E::.::L::.:.=;;..:7:....:4:...:.4.:.::.8:...·_...fll.~-~~,-.c::::::~:t-- 12" DIA. HOPE FUSED CAP 

--=EL_.._= __ 74 __ 3 __ .a ___ .,....,f""lal ___ __,. ........ ..a.a.. __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-14 
SCALE: N.T.S. APPRCl'IED Br: 

DATE: Nov 1997 1'3' A 
ORA11t Br: TLS • 
1--------f 

REVISED: 

Zion Landfill - Site 1 A 
. _. "'- ~ _ ...=:a. -=-=.::.:::.c. = ·t-----~--Z_i_o_n_, _ll_li.:.;.no __ J_:s ______________ ---i.., ~.;;..-c-c;.,:. 0 ::.--

CQM, Inc. 



R 002583

-• 

• 

• 

Browning .. Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA State: Illinois 
Well Number/Name: EW-14 Surface Elevation: 795.0 

Exact Location·ccoorclinates): 11225N 8837E Total Depth: 51.2' 
Installation Date: 2/6/97 Date Completed: 2/6/97 
Bore Hole Size: 36" Well Size: 12" Perf. & 8" Solid HDPE 

Length of Perforated Pipe: 35.2' Length of Solid Pipe:_ 19 .5' 

Material Drilled CQmments 

0-3' Clay 3'-9' Clay/Refuse 
Refuse Dry 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

--........ ----~------- ------~,....-------- : ,.-· -.\ 
___ E_nd_of_B_ore_ho_I_e_@_5_1._2_' ________ ......;D_am__,.p _______ ·-. ____ ) 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 . 
189-200 

'; 

'-it'•'-:/ l!::::===============================I 

11/18/97tlsEw14.xls 



R 002584

EL.=796.1 

.=791.7 

SAMPLE PORTS 

WELL G 
BACKFI 

GEOMEM 

------------------------------

EL.=789.0 

EL.=786.0 

EL=783.0 

1 O"X8" REDUCER 
12"X10" REDUCER 

EL.=779.0 
EL.=777.1 

8" TEE WITH 8"X6" REDUCER 

6"X4 • REDUCER 

4' BALL VALVE 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

BASE OF FINAL- COVER 

BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Nie--REFUSE 

llM--1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

Extraction Well No. EW-15 

• 

• 

SCALE: N.T.S. 
DATE: Nov 1997 

APPRGVED BY: 

-fT-4 
DRAlllN Br: TLS • 
t--------t 

• REYISEll: 

Zion Landfill Site 1 A 
Zion, Illinois 

. :.:i, . -~ ..,;, _..:.: ~-~~....,!-'...;?".:,. .:::. .. ...:::..;-. --.:!.,:_; :.,.."":..._ _.u":. -..'-.,;,_.......:;,._W:Jj_-.-...,;;·_. ~ --~-~ -::..::...-=--~ ~--~-::-.;.~:,_:: ·.,.. __ ;_....,....,: 

=~= ~~==~~-=---=-~--~=====-~-==•--~-~===-===CQM,---lnc;----~~~~2-(f==•=== 



R 002585

·• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-15 

Exact Location (Coordinates): 11054N 8814E 
Installation Date: 2/6/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 34.0' 

Depth 

0-6 
• 7-13 
14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-11 l 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/24197tlsEw15.xls 

Material Drilled 

0-3' Clay 3'-7' Clay/Refuse 
Refuse 

End-of Borehole @49.7' 

State: Illinois 
Surface Elevation:---~79~1~.7~--

Total Depth: ___ ..,..4....;9,.;...7:....' __ _ 
Date Completed: ___ .;..21....;6....;/9....;7 _ _;.._ 

Well Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ____ 1_9_.o_· __ _ 

--Comments 

Dry 

Dry 



R 002586

EL.=813.6 

.. =809 .. 0 

SAMPLE PORTS 

. WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL.=803.8 

EL.=800.8 

EL.=793.3 

1 o"xa" REDUCER 
12"X1 0" REDUCER 

EL.=789.3 
EL.=787.5 

8'"X6" REDUCER 

6'"X4'" REDUCER 

4' BALL VALVE 

6'" TOPSOIL 2.5'± GENERAL FILL 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION I.AYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

-.wi,.- 1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

...2E!:::!L=.:==7!.:.4::!::5:!.:..0~-.-.;::~-----S~~t::~+-- 12° DIA. HOPE FUSED CAP 

--=-EL=•-=.;..74_3;;;.;•~8_.....,.w----:...a..1i...a.a..a..a.-- BOTTOM OF BORE HOLE 

L36 .. J 
Extraction Well No. EW-16 

SCALE: N.T.S. APPRCPIED 11'1': DRAINll'I': TLS 
DATE: Nov 1997 -rs A REVISED: 

Zion Landfill -· Site 1 A 
Zion, Illinois 

t--------_.;...----:.-------------t:---JC> --~ 

CQM. Inc. 



R 002587

• 

• 

• 

. . . -..... - ~ _..: .... · ..... 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA State: Illinois 
Well Number/Name: EW-16 Surface Elevation: 809.0 

Exact Location (Coordinates): 1117 lN 9075E Total Depth: 65.2' 
Installation Date: 2/6/97 Date Completed: 2/6/97 
Bore Hole Size: 36" Well Size: 12" Perf. & 8" Solid HDPE 

Length of Perforated Pipe: 42.5 Length of Solid Pipe: 26.1' 

• 
Depth Material Drilled Comments 

0-6 0-3.5' Clay 
7-13 Refuse Black/Wet Refuse@ 8' 

14-20 
21-27 Dryer/Damp 
28-34 Wet/Black 
35-41 
42-48 
49-55 

,· ·· . 

. ! ) ____ ...._ __________ ......... ~-·"' 
56-62 
63-69 End of Borehole@ 65.2' Wet 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

\. ., 
lr-~.J' i!::===================================11 

11/24/97tlsEw16.xls 

32. 



R 002588

. ,/ 

_, 

EL.=786.7 

SAMPLE PORTS 

EL.=778.7 

EL.=775.7 

EL.=772.7 

1 O"XB" REDUCER 
12"X10" REDUCER 

EL.=768.7 

EL.=767.2 

.. ·~ .... · ....... : . 

8" TEE WITH 8"X6" REDUCER 

6"X4.. REDUCER 

4' "BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER B~NTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA. 
WASHED GRAVEL 

• 

• 

....:E:::L:::.:-=::.;7:...:4~2::...!.7:...__~!IIIU---~,;..!,.~~i--- 12" DIA. HOPE FUSED CAP 

__ EL_._=_74_1.;..;;._7_---f''W------.......,..__- BOTTOM OF BORE HOLE 

Extraction Well No. EW-17 
SCALE: N.T.S. APPRCNED 81': 

DATE.: Nov 1"997 r-r A 
DRA• Br: TLS • 
i--------t 

REVISED: 

Zion Landfill Site 1 A 
Zion, Illinois 



R 002589

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Driiling/Completion Report 

Landfill Site: Zion Landfill- Site IA 
Well Number/Name: EW-17 

Exact Location (Coordinates): 10865N 8801E 
Installation Date: 2/7 /97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 24.5' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3.5' Oay 
Refuse • • 

End of Borehole @ 40.8' 

State: Illinois 
Surface Elevation: __ _.;;~78~2~.5~--

Tot_al Depth: ___ ~4~0-~8--' __ _ 
Date Completed: 2/7 /97 

Well Size: _1_2_" P_e_rf_. &-8 .. -S-ol-id_H_D_P_E 

Length of Solid Pipe: ___ ..;1~9;;;;..5_' __ _ 

Comments 

Orv 

Dry 

, __ ) 

. \ 
•. ) 

l!::::======================================:!Ji':., •• ,s•:/ 

11/18/97UsEw17.xls 



R 002590

,, 

EL.=806.2 

EL.=801.2 

SAMPLE 

EL.=796.8 

EL.=793.8 

EL.=786.3 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

EL.=781.8 
EL.=779.8 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' .SALL VALVE 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

- TO METHANE 
--~--- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Niit--REFUSE 

......... -1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

....!E:L::.:,=::.;7:..::4::.!1.:::.8~---j!ll.l----Nl;..,.~c::;::i:-:-;1r---- 12" DIA. HOPE FUSED CAP 

--=EL=·-= .... 74-'-0=·=8_··-of""lli,1----___._ ........ &.II..I.......,._ BOTTOM OF BORE HOLE 

Extraction Well No. EW-18 

• 

• 

SCAI.E: N.T.S. APPROIED II\': 

_.,,.::r_!J, 
~TE: Nov 1997 , T' 

DRAIII BY: TLS • 
1--------t 

R£YIS£D:: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc.' 



R 002591

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-18 

Exact Location {Coordinates): 10825N 9077E 
Installation Date: 2/10/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 38.0' 

Depth. Material Drilled 

0-6 
7-13 Refuse (paper, plastic, and wood) 

14-20 
21-27 
28-34 
35-41 
42-48 

State: Illinois 
Surface Elevation:------~80~1~.2~--

Total Depth: ___ ..;6.;;.0;;..;..4_' __ _ 
Date Completed: __ __,;;2/...;.l;;.;;0.;..;/9...;.7_...;...._ 

Well Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ____ 2_6_.4_' __ _ 

Comments 

Dry 

Wet@45.0' ···.\., 

49-55 
56-62 

~ i 

---E-nd-of-B-or-e-ho_l_e_@-60-.-4' ___ -------D~am-p/W ____ e_t______ • .... ,/ 

63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

: ·i 
l. ../ 

l===::======================================lh••-·;"' 

11 l24/9711sEw1 a.xis 



R 002592

EL.=781.0 -

EL=776.7 

SAMPLE PORTS 

EL.=772.6 

EL.=769.6 

EL.=766.6 

1 O"X8" REDUCER 
12"X10" REDUCER 

EL.=762.6 
EL.=760.4 

--

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

GENERAL FIL 

- TO METHANE 
_.._____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
~-8" DIA. SDR-17 HOPE PIPE 

LOWER BENTONITE PLUG 
Mr--lSOLATION LAYER-ONE SACK -

OF 3/8° BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA . 
. WASHED GRAVEL 

~E:!:L::.:-=:..!7~4~0:!:.6:..___ ____ ._,_ __ ~~~:-:t--- 12° DIA. HOPE FUSED CAP 

___ E=L._=_7 __ 39_._s_·· ---t"-w-----.a..a.. ....... ,__9OTTOM OF BORE HOLE 

Extraction Well No. EW-19 
SCALE: N.T.S. APPRC7fED Br: DRAVIN BY: TLS 
DATE: Nov 1997 --rr A REVISED: 

Zion Landfill - Site 1 A 
Zion Illinois 

~" ~~;:; •,-o-<""a.-..,1'.._.~ .. ""~-~- ..... ~"!----~~--~-..;.,• ,,.,,+·-~•-...__ _ __. .. _~-:- ---....---~-----~-~~-~~- -,- ... ~ - - - r • -----~ ___ ... r 

CQM, Inc. 

,. 
,, ...... ,:;,•:: 

• 

• 

• 



R 002593

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-19 

Exact Location (Coordinates): 10662N 8813E 
Installation Date: 2/10/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 19.8' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Clay 
Refuse 

End of Borehole@ 37.1' 

State: Illinois 
Surface Elevation:---~7'='76-:-_-=-7 __ _ 

Total Depth: ___ ~3_7,,;..;. l.,..' --,---
Date Completed: ___ 21_10;...19;...7;..._· __ 

WeU Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ___ ...;;2;;.;;:0.;.;:.6;_' __ _ 

Comments 

Drv 

Dry 

• ) 
-:• .. ·· 

L!=:==~===============-=====--=================~·:·) 

11/24/9711sEw19.xls 



R 002594

8" TEE WITH 8"X6'" REDUCER 

6"X4" REDUCER 

·--· ... ----··· ····-·· ···-- . 

• 
EL.=776.1 • 

4' BALL VALVE 

EL.=771.6 

. SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL=765.9 

EL.=762.9 

EL.=759.9 

1 o"xa" REDUCER 
12"X1·0" REDUCER 

EL.=755.9 

EL.=753.9 

r 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

- TO METHANE 
-""------» GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
B" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE- CHIPS 

Mao-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

_E~L:::.:-==.7!..:3~9~.9~-fl't..--~1:-4~~t-- 12" DIA. HOPE FUSED CAP 

-=EL=•-=.;..7,:,;3B:.:•~9--fl,.__ __ ___.,L.&...a..a......_.i-_ BOTTOM OF BORE HOLE 

Extraction Well No. EW-20· 
• •• SCALE: N.T.S. APPRCIVED 8'1': DRA•l'I': TLS 

• IMTE: Nov 1997 -r:r A REVISED: 

• 

• Zion Landfill - Site 1 A 
Zion, Illinois 

CC ' • -- • - - ;; • •- •- --·h . ,;i,,-,,~!:""'"""'-----------------"""""1 ,_,;; 
- -~- ----~---~--=~--- - ---- ~---=---=~==-=--=-===-CQM,lnc.-- ·~-,--,-"?»"-~~,.-=== 



R 002595

• 

• 

• 

Browning .. Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-20 

Exact Location (Coordinates): 10466N 8823E 
Installation Date: 2/10/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 14.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-S5 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112,-118 
119-12S 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-1' Topsoil, 1'-5' Clay 
Refuse 

End of Borehole@ 32.7' 

State: Illinois 
Surface Elevation: 771.6 

Total Depth: 32.7' 
Date Completed: 2/10/97 

Well Size: 12" Perf. & 8" Solid.HOPE 
Length of Solid Pipe: 22,2,. 

Comments 

Dry 

. \ 
·.-, J 

~================--=======================:!I'"~·-· ,, 

11/24/97tlsEw20.xls 



R 002596

,, 

_.,. 

EL."""767.7 

SAMPLE PORTS 

E .=763.5 

-----------
EL.=756.5 

1 O"'X8'" REDUCER 
• 12"X10" REDUCER 

EL.=751.0 
EL.=749.3 

8"X6" REDUCER 

6"X4" REDUCER 

4" BALL VALVE 

2.5'± GENERAL FILL 

• GEONET 
2' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
-~--- GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Nil---REFUSE 

~-.1 1 /2"' TO 3" DIA. 
WASHED GRAVEL 

~E::.::L::.:-=~7~4~0.:.=.0:.__---,IU----~--,..c~:-::t--- 12" DIA. HOPE FUSED CAP 

_-=EL=·-= ... 73 __ 9 __ • __ 0_------f'~ __ ____.,._,._.....,_.....,.__BOTTOM OF BORE HOLE 

Extraction Well No. EW-21 

• 

• 

SCALE: N.T.S. APPRWED Br: 

DATE: Nov 1997 -f'j A 
DRA•Br: TLS • 
1---------4 

RlYISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 



R 002597

• 

• 

• 

.-~•···· ... · .. --.. ~··•. , ... ,. -~ : .-

il 1!i1!111!1ilill■llli1i!i!lll 
Browning-Ferris Gas Services, Inc. 

,;.:~, 
~- . 

Well Drilling/Completion Report 
·, ) 

·---

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-21 

Exact Location (Coordinates): 10293N 8794E 
Installation Date: 2/10/97 

Bore Hole Size: 36" 
Length of Pedorated Pipe~ 9.3 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/24/97tlsEw21.xls 

Material Drilled 

0-0.S' Topsoil, 0.5'-3.5' Clay 
Refuse 

End of Borehole @ 24.5' 

State: Illinois __ ___,;~~;..._ __ 
Surface Elevation: 763.5 ---~~---Total Depth: ____ 2_4._5_' __ _ 

Date Completed: __ _.;;2~/1;..;0.;..;{9...;.7_..;....._ 
Well Size: 12" Pcrf. & 8" Solid HOPE 

Length of Solid Pipe: ___ ~l.;.8._4_' __ _ 

Comments 

Wet 

Wet 

--------------- (·· __ :) 

'-12 



R 002598

EL.=771.9 

.=767.8 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

EL.=759.3 

10°X8" REDUCER 
12"X10" REDUCER 

EL.=753.3 

EL.=750.4 

·.: .............. , .. '' 

Sn TEE WITH 8nX6" REDUCER 

6°X4" REDUCER 

4' BALL VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

- TO METHANE 
--'""----- GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Nil9--REF"USE 

~-1 1 /2" TO 3° DIA. 
WASHED GRAVEL 

• 

•• 

-!E:::L::.:.==.7!..:3~9~.3~-~~-~~¾-._t=~-:t-- 12" DIA. HOPE FUSED CAP 

--=EL:::.•-=.;..;73:::;.;;8~.3;:....__,flllllili ___ ..._......_........,..__ 90TTOM OF BORE HOLE 

L36"J 

Extraction Well No. EW-22 
SCALE: N.T.S. 

L-----~ 
DATE: Nov 1997 

DRA• 8'1: TLS • 
REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 



R 002599

• 

• 

• 

· ......... ---·--·: ... · ..... : .. 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-22 _ 

Exact Location (Coordinates): 1028 lN 8992E 
Installation Date: 2/10/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 11.1 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
10S-111 

• 112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-3' Topsoil, 3'-7' Clay 

End of Borehole @ 29.5' 

State: Illinois __ ___,;~~---
Surface Elevation: 767.8 ---~~---Total Depth: __ ___,;2:;.:;9..;;;.5;_' __ _ 

Date Completed: __ .......,;;2/;;;..l;.;;0;;..;(9;..;.7 __ _ 
Well Size: 12" Perf. & 8d Solid HOPE 

Length of Solid Pipe: ___ -=2;.:.l.;;;..S_' __ _ 

Comments 

Drv 

Drv 

----------------- -:··::.~.) 

: ) 
"1:... . .::.,/ l!:::===-=====================t=======~======================lf 

11/24/97tlsEw22.xls -



R 002600

EL.=770.3 

L.=766 4 

-------------------------
EL.=758.5 

1 o"xa" REDUCER 
12"X1 O" . REDUCER 

E:L.=752.5 
EL.=75O.5 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4'• BALL_ VALVE 

2.5'± GENERAL FILL 

GEONET 
2' CLAY 

- TO METHANE 
_..a_____ GAS HEADER 

8 11 DIA. SDR-17 HOPE PIPE 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE "CHIPS 

Niil--REFUSE 

~-1. 1 /2" TO 3" DIA. 
WASHED GRAVEL 

• 

• 

__ E!::::!L::.:,==.7!.:4:::!:O~.5~-~--4t'~-~~:t-~ 12" DIA. HOPE FUSED CAP 

-=EL __ .=_7 ..... 3 .... 9 .... ~5"------i""""""----"....._........,......_ __ BOTTOM OF BORE HOLE 

··Extraction Well No. EW-23 
SCALE: N.T.S. APPRUifm 8': 

DATE, Nov 1997 -r:rA. 
DRAM Bf: TLS • 
1--------1 

REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

+..::::-.c., ,,.., ~~=0 '_,-__ C° -- i---,,-...-,,".""""'""'-,.'""':"'.;;_.-:"'"._~-__,,......~-__ :--,-,,_ -------"""""""'"""""""'•-""""·-.---. ~-;~.;.~ ,.-.::, - ~. ---t -- ~ .. :.-:;., 
CQM, Inc-. - -- ..,, !, 



R 002601

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-23 

Exact Location (Coordinates): __ 1_02_5..;..3N_9_1_7_5E __ 
Installation Date: 2/10/97 --------Bore Hole Size: 36" --------Leng th of Perforated Pipe: ____ 1_0_.0_' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
5~62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/18/97tlsEw23.xls 

Material Drilled 

0-3' Topsoil, 3'-8' Clay 
Refuse 

End of Borehole@ 26.9' 

State: Illinois 
Surface Elevation:---~7~6~6.;,;;;4=----

To~ Depth: ______ .;;;;.26.;;.; . .;...9' __ _ 
Date Completed: __ ......;2;.;../..;..10;;.;./9.;...7;_.., __ 

Well Size: 12" Perf. & 8" Solid HOPE 
Length of Solid Pipe: ____ l..;.9...;.8;.;..' __ _ 

Comments 

Dpr 

-------------t···;·"' --------------- ~- • .. ~:-.. 

(_ )·· .. 



R 002602

. ) 

' ' ; 

.. · .... ,··,, 

EL.=782.6 

.=777.7 

SAMPLE PORTS 

WELL 
BACKFI 

GEOMEM 

EL.=774.0 

EL.=771.0 

EL.=767.5 

1 onxa" REDUCER 
12"X10" .REDUCER 

EL.=763.5 

EL.=762.0 

8PX6" REDUCER 

6"X4. REDUCER 

4' •BALL VALVE 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

BENTONITE PLUG 
~ 

, 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" D.IA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF • 3/8" BENTONITE CHIPS 

Nie--REFUSE 

~-1 1 /2n TO 3" DIA. 
WASHED GRAVEL 

. 
+--ili--12" DIAMETER HOPE PERFORATED PIPE . 

...!E::.!:L::.:,=::.:7:.::4~0::,::.0~---4~--~~~:-:t--- 12" DIA .. HOPE FUSED CAP 

___ EL=·-= .... 73 ___ 9 __ • __ o_--P'w-------................ --BOTTOM OF BORE HOLE 

L:ss .. J 
Extraction Well No. EW-24 

SCALE: N.T.S. APPRCIIIED El'I': DRA11N In': TLS 
~,E, Nov 1997 JJA 

Zion Landfill - Site 1 A 
Zion, Illinois 

• 

• 

• 



R 002603

• 

• 

·• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landf"tll - Site lA 
Well Number/Name: EW-24 

Exact Location (Coordinates): 10446N 9176E 
Installation Date: 2/11/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 22.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
154-160 
1_61-167 
168-174 
175-181 
182-188 
189-200 

11/18/97tlsEw24.xls 

Material Drilled 

0-6."5' Clay 
Refuse/Clay 

End of Borehole @ 38. 7' 

State: Illinois 
Surface Elevation: --~~77,;,;,7,.;._7~--

Total Depth: --~~3~8-~7=' __ _ 
Date Completed: __ ___;2/;;;..;;.l l;;;;./.;..97.;.....__;__ 

Well Size: 12" Perf. & 8" S~lid HOPE 
Length of Solid Pipe: 20.6' ______ ;..;.... __ _ 

Comments 

Dry 

Ory 



R 002604

EL.=790.1 

E .=785.9 

SAMPLE PORTS 

EL.=781.2 

EL.=778.2 

EL.=776.7 

1 O"X8" REDUCER 
12"X1.011 REDUCER 

EL.=771.7 

EL.=770.0 

8" TEE WITH 8 11X6° REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

2.5'± GENERAL FIL 

UPPER BENTONITE PLUG 

SANO BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER • BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

IYi---REFUSE 

IIM--.....;....1 1/2" TO 3" DIA. 
WASHED GRAVEL 

...2E:::.!L:::.:-==.7!.:.4!..1:..:.:.2~-~r---~tsJ;..f-:!=:~-;f--12" DIA. HOPE FUSED CAP 

~EL=·-= __ 74 __ 0_.2""'-----of'"W--------BOTTOM OF BORE. HOLE 

Extraction Well No. EW-25 

• 

• 

• • SCALE: N.T.S. APPROtED l't: 

1997 -rTA 
DRAM ar: TLS • 
t-------t 

REVISED: 

Zion Landfill - Site 1 A 
Zion, Illinois 

CQM, Inc:·-;---



R 002605

• 

• 

• 

.............. :: ... : .. ..: .. : 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Co~pletion Report 

Landfill Site: Zion Landfill- Site lA 
Well Number/Name: EW-25 

Exact Location (Coordinates): 10551N 901 lE 
Installation Date: 2/11/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 28.8' 

Depth 

0-6 
7-13. 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0'-4' Clay 
Refuse/Clay 

(paper, plastic. and wood) 

End of Borehole @ 45.7' 

State: Illinois ---~;.;.;;.;,;;.._ __ 
Surface Elevation: 785.9 ___ ...;...;~---

Total Depth: ____ 4.;.;5;;.;..7.:...' __ _ 
Date Completed: ___ 21~1.;;.;ll.;;.9.;..7 __ _ 

Well Size: 12" Perf. & 8" Solid HOPE 
Length of Solid Pipe: ....._ ___ 2_0_.l_' __ _ 

Comments 

Dry 

Ory 

: ' (;:._,.J I=======================================' 
• 11/24/97tlsEw25.xls 

so .. 



R 002606

EL.=788.6 

·E .=783.2 

SAMPLE PORTS 

EL.=780.9 

EL.=777.9 

EL.=774.5 

10"X8" .REDUCER 
12"X1 O" REDUCER 

EL.=770.4 
EL.=768.2 

8"X6" REDUCER 

6"x4• REDUCER 

4'• BALL VALVE 

. 2.5'± GENERAL FIL 

GEONET 
2' CLAY 

- TO METHANE 
_...,_____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Nie--REFUSE 

IIM---·1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

• 

• 

_:E:::.::L::.:.=::..:7:..::3:.::9.:.::.4:;__----f..__,--~--.J:~:-:t--- 12• DIA. HOPE FUSED CAP 
___ EL __ ._=_73_8_.4 __ t""W ___ ........,......,. ........... __ 9orroM OF BORE HOLE 

. . 

Extraction Well No. EW-26 
SCAL£: N.T.S. APflflCN£D ar: 

DATE: Nov 1997 -r.r A 
IIRAIN Br: TLS • ...,___---t 
RE.VISED: 

Zion Landfill Site 1 A 
Zion, Illinois 



R 002607

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-26 

Exact Location (Coordinates): 10580N 9312E 
Installation Date: 2/11/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 28.8' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
·70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-6' Clay 
Refuse 

End of Borehole @ 44.8' 

State: Illinois __ _..,;;;;;;;;;;.;;.;;;. __ _ 
Surface Elevau· on: 783 " ___ .;.;:.:;,,.:·-=---

Total Depth: ___ ...;44..;.•;,;:;8_' __ _ 
. Date Completed: __ __,;;2/;;;..;l;;.;:l~/9;...;,7 __ _ 

• "'ell Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ----=2:.=.0~.4-' __ _ 

Comments 

Drv 

Drv 

' '•\ 
l!::::::::=============================================lii·-~j 

11 /18/97llsEW26.xfs 



R 002608

) 

EL.=808.6 

EL.=804.6 

SAMPLE PORTS 

WELL GRADED 
BAC.KFILL: 

GEOMEMBRANE 

EL.=800.8 

EL.=797.8 

EL.=791.0 

1 o·xa· REDUCER 
12"X1 O" REDUCER 

EL.=786.8 
EL.=78.3.8 

a· TEE WITH a·xs· REDUCER 

s•x4 • REDUCER 

4' BALL VALVE 

2.5•± GENERAL FIL 

GEONET 
2' CLAY • 

TO METHANE 
GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
811 DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

J.Yiit--REFUSE 

~-1 1 /2• TO .3" DIA. 
WASHED GRAVEL 

...!E:L::.:=::.:7:..::4:.!.1.:::,8:....._-4.__ __ ~~~:-:t--- 12" DIA. HOPE FUSED CAP . 

_EL_.-_-_74_0_.8 _ _,....~-----------BOTTOM OF BORE HOLE 

Extraction Well No. EW-27 ~ 

• 

• 

SCALE: N.T.S. APPROVED Br: 

~TE: Nov 1997 -(j'" A 
ORA• Ill': TLS • 
1---------4 

Rl'IISED: 

Zion Landfill Site 1 A 
Zion, Illinois 



R 002609

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IA 
Well Number/Name: EW-27 

Exact Location (Coordinates): 10933N 9293E 
Installation Date: 2/11/97 
Bore Hole Size: 36" 

Length ·of Perfo~ated Pipe: 42.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

.98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-15' Clay 
Refuse 

End of Borehole @ 63.8' 

State: ..... ......__...::·D;;;;;li:;;:·n~o.a.aa.is __ _ 
Surface Elevation: 804.6 ___ .;;.;;...;.;.;.. __ _ 

Total Depth: ______ ...::6..;;.3~.8=' __ _ 
Date Completed: __ .....;;2.;..;;/l;..;;.l;.../9_7 __ _ 

Well Size: 12" Perf. & 8" Solid HOPE 
Length ·of Solid Pipe: ____ 2_4._8' __ _ 

Comments 

Drv 

Dry 

. ·, 
l==========================================:!I'----·,,) 

11/24197tJsEW27.xls 



R 002610

•.¥• 

EL=813.8 

WELL G 
BACKFI 

GEOMEM 

EL.=805.7 
EL=802.0 

EL.=795.0 

1 0"X8'" REDUCER 
12"X10° REDUCER 

EL.=791.0 
EL.=789.0 

8" TEE WITH 8"X6" REDUCER 

6'"X4" REDUCER 

BALL VALVE 

2.5'± GENERAL FIL 

BASE OF FINAL COVER 

BENTONITE PLUG 

SANO BACKFJLL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION. LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. 
WASHED GRAVEL 

_:E:;!:L::.:·=~7:.,::4~4::.::.5:....._-,9-}... __ ~~::3.:-,;-;t--- 12° DIA. HOPE FUSED CAP 

_E=L __ • -_7 __ 4 __ 3 __ .5 ___ ----t""-""---....................... __ 90TTOM OF BORE HOLE 

Extraction Well No. EW-28 
SCALE: N.T.S. APPRIMD Br: DRAWC l't: TLS 
DATE: Nov 1997 -rs A Rl'IISED: 

• 

• 

• 



R 002611

• 

• 

• 

• ... ••• •• :: H •• •. •,,. ::.~• 

Browning-Ferris Gas Services, Inc. 

Well Drllling!Completion Report 

Landfill Site: Zion Landfill - Site lA 
Well Number/Name: EW-28 

Exact Location (Coordinates): 11226N 9357E 
Installation Date: 2/11/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 44.5' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-2.S' Clay 
Refuse/Clay 

Clay/Refuse 

End of Borehole @ 66.2' 

State: Illinois __ _,;~~---
Surface Elevation: 809.7 ---~~---Total Depth: ___ ....;6;;.;;6..;.;.2;;...' __ _ 

Date Completed: __ _,;2/;;;..;..1 ;;.;.l/.;...97,;._ __ 
Well Size: 12" Perf. & 8" Solid HOPE 

Length of Solid Pipe: ___ ...;;2;..;4..;.;.8;;...' __ _ 

Dry/Damp 

,,-···--:·)· 
---------------~t-.~--' 

Damp 

• : .• _J 
'======================================================-"··:.;,:/ 

11 /2419711sEW28.Jds 



R 002612

. ' • • i 

.·.·• 

·•· 

• 



R 002613

EL.=767.B 

SAMPLE 

EL.=764.2 

EL.=755.4 

EL.=748.4 
EL.=746.9 

. ·· ... }.;.• .. •.• . 

6"X6"X6" TEE WITH REDUCER • 
4' eALL VALVE 

2.5'± GENERAL FIL 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

BENTONITE PLUG 
6" DIA. SOR-: 17 HOPE PIPE 

[We--REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

• 

~E::::L:::.:.=;:.:6~9:.!.7.:.=.9:...._--4.__ __ ~~~r;t-- 6" DIA. HOPE FUSED CAP 

___,;EL=.=~69;;..;6;..;..9;;..__f""lili, ___ ...... _~--BoTTOM OF BORE HOLE 

L36 .. J· 
Extraction Well No. EW-29 

SCALE: N. T. s. APPROVED 11\': 

~TE: Nov 1997 -r':f A 
DRAM B\': TLS 
REVISED: • Zion Landfill - Site 1 B 

Zion, Illinois 
..._._, _ _,;.,.__ .... --~ I-"--_-_"-------~----------_.,_J---,-_,.,..._-______ ..;.. __ --~-~---------------_---1 .. _~ _ __,_.:;,_!...,:.,. 

CQM, Inc. ~ 



R 002614

• 

• 

• 

. . ................ ··-··-•,····· ..... :. . 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site IB State: Illinois 
Surface Elevation: __ ......;~7~64~.~2;;,__ __ Well Number/Name: EW-29 

Exact Location (Coordinates): 11027N 8473E 
Installation Date: 2/12/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 49 .0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140.;146 
147-153 
154-160 
161-167 
168-174 
175-181 
184-188 
189-200 

11/24/97Usew29.xls 

Material Drilled 

0-2' Clay 
Refuse 

End of Borehole@ 67.3' 

Total Depth: ___ ~6~7~.3~· ~--
Date Completed: __ ~2/~12/=97=---

Well Size: 6" HOPE __ .....;._;,;~~--
Length of Solid Pipe: ___ ...;2;..;;0..;.;.9_' __ _ 

Comments 

Orv 

Dry 



R 002615

EL.=755.0 

EL.=751 .. 9 

WELL. 
BACKFI 

·GEOMEMB 

EL.=746.1 

EL.=738.1 
EL=737.1 

"'X6"'X6" TEE WffH REDUCER 

BALL VALVE 

2.5'± GENERAL FIL 

BASE OF FINAL COVER 

- TO METHANE _ _,__ __ ~ GAS HEADER 

BENTONITE PLUG 
oMl--·e" DIA. SDR-17 HOPE PIPE 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

N'i---REFUSE 

·~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

_,.!E!::!:L::::=:..!.7.!..11!.:·.!..1 ----41Q...--~~~:-:t--- 6" DIA. HOPE FUSED CAP 

_-:EL=--=..:...7.:...:10::.:.·..:...1 ---flllli-----..a;.J..L&. ...... __ 9orroM OF BORE HOLE 

Extraction Well No. EW-30 

• 

• 

SCALE: N.T.S. APPRCM:D Br: 

134rE: Nov 1997 -(j A 
DRAWilBr: TLS • 
~~ 

RMSED: 



R 002616

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lB State: Illinois --------Well Number/Name: EW-30 
Exact Location (Coordinates): 10996N 8272E 

Installation Date: 2/12/97 
Bore Hole Size: 36" 

Surface Elevation: 751.9 ___ ...;..;;.~---

Total Depth: ___ ~4...;;1;,;.;.8~' ~--
Date Completed: __ ~2~/~12/~97-=---

Well S.ize: 6" HOPE 
Length of Perforated Pipe: 26.0' ---------. Length of Solid Pipe: ____ ...;;l;.;.7.;.;..9_' __ _ 

Material Drilled Comments 

0-2'Cay 
Refuse (paper, plastic, and wood) Dry 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-S5 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
10S-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

___ En_d_of_B_o_r_e_ho_l_e_@_4_1._8' ___________ Dry _________ .,,······-. 
:.~ .§ ------------- --------------- , ••..•• ~ 

11/24/97tlsew30.Xfs 



R 002617

EL.=749.6 

SAMPLE PORTS 

WELL GRADED 
BACKFILL: 

GEOMEMBRANE 

----------------------
EL.=738.5 

EL.=733.5 
EL.=732.5 

\ 

"xs·xs· TEE WITH REDUCER 

4' BALL VALVE 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
------- GAS HEADER 

BENTONITE PLUG 
~-6" DIA. SDR-17 HOPE PIPE 

~-ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

.. 

• 

• 
. I 

...!E::.!:L===:.!.7~0.:!;4•:.=5~-N--~~-E=?.~;t-- 6" DIA. HOPE FUSED CAP 
--=EL=•-=.;...70=3 __ • __ 5 _ __,.,.,,._ ___ ....... ..._.._......_ __ BOTTOM OF BORE HOLE 

L36 .. J 
Extraction Well No. EW-31 

SCALE: N.T.S. 
~rE: Nov 1997 

APPROIED l'r: 

-('J4 
DRAIIIN Bf: TLS • 
.,___---t 

REVIS£D: 



R 002618

•· 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Coqipletion Report 

Landfill Site: Zion Landfill - Site lB 
Well Number/Name: EW-31 

Exact Location (Coordinates): 10806N 8302E 
Installation Date: 2/12/97 

. Bore Hole Size: 36" 
Length of Perforated Pipe: 28.0' 

Depth 

0-6 
7-13 

14-20 
21--27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
10S-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/2419711sew31.xls 

Material Drilled 

0-1.6' Clay 
Refuse (paper, plastic, and wood) 

End of Borehole @ 42.9' 

State: Illinois 
Surface Elevation: __ _.;;;;;;74;;;;;6;.;;..4~--

Total Depth: ______ ....;4.;;.2;.;..9_' __ _ 
Date Completed: 2/12/97 

Well Size:---6~';...' HD~ ..... PE __ _ 
Length of Solid Pipe: ___ ...;;l..;..7.;.;;.1_' __ _ 

Comments 

Dry 

Dry 



R 002619

.,, 

EL.=754.4 

EL.=750.6 

EL=744.8 

EL=738.3 
EL=736.8 

s·xs·xs" TEE WITH REDUCER 

4' BALL VALVE 

2.5'± GENERAL FIL 

BASE Of" FINAL COVER 

- TO METHANE 
------ GAS HEADER 

BENTONITE PLUG 
611 DIA. SDR-17 HOPE PIPE 

ti--lSOLATION LAYER-ONE SACK 
OF 3/P( BENTONITE CHIPS 

~-REFUSE 

AN--1 1 /2" TO 3" DIA. WASHED GRAVEL 

...:E=L:;;;;;=;.:.7.::05::.:·.::.B_----f.__--,H.~~=-:t-- s• DIA. HOPE FUSED CAP 
___ EL=----70,;;..4 ..... • .B ____ ~ ___ ..._........,. ...... __ BOlTOM OF BORE HOLE 

Extraction Well No. EW-32 

• 

• 

SCALE: N.T.S. 
DATE: Nov 1997 

DRA• BY: TLS • 
i----------t 

REVISED: 

Zion Landfill - Site 1 B 
Zion, Illinois 

i---,------------=--~---~-----,-----t,.;-..-,.....--•·v .. ~ .... --
-~ ~ ,:::; : ~~ .. :;:;:;:.,~~"':.- . -i•• •. .,...._c>Jfll">"- ' ~-- ,~u._....._..c..~:...._.,._,...•.----.;:~ ... - -----~ --- • 

CQM, Inc. 



R 002620

• 

• 

• 

. .. . .. -. -. -·- .,,_ ..,._ .......... · ....... ·.· 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lB 
Well Number/Name: EW-32 

Exact Location (Coordinates): 10813N 8517E 
Installation Date: 2/12/97 

Bore Hole Size: 36" 
Length of Perforated Pipe: 31.CJ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-5S 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
10S-111 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
175-181 
182:-188 
189-200 

11/24197tlsew32.xls 

Material Drilled 

0-3'0ay 
Refuse 

End of Borehole @ 45.8' 

State: Illinois __... _ ___,;~..;.;.;.---
S mf ace Elevation: 750.6 ---~~---Total Depth: __ ---=~45~-~s•~--

Date Completed: --~2/~1~2/,,.;,9~7------
Well Size: 6" HOPE ---~~---Length of Solid Pipe: ___ .;.17.;.;•.;.6' __ _ 

Comments 

Dry 

Dry 

\ 
j 



R 002621

EL=746.3 

EL.=743.2 

SAMPLE PORTS 

WELL 
BACKFI 

GEOMEMB 

EL.=738.4 

EL.=731.4 
EL.=728.4 

6"X6"X6" TEE WITH REDUCER 

BALL VALVE 

2.5'± GENERAL FIL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

BENTONITE PLUG 
6" DIA. SOR-17 HOPE PIPE 

~-ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

·~-1 1 /2" TO 3.. DIA. WASHED GRAVEL 

...,;E:!L:::=~7~0~1.:.::.4~-~~-~~!--1=~T--6" DIA. HOPE FUSED CAP 

-==EL=-=_7,;,.;:0~0;;.,.4.;.... --flll,..---..&&..1i;.&..IL.&.L..__ BOTTOM OF BORE HOLE 

Extraction Well No. EW-33 

• 

• 

SCALE: N. T. s. APPIIO'IED BT': 

~1'E: Nov 1997 -rr A 
DRAM B't'I TLS • ~­REVISED: 

Zion Landfill - Site 18 
Zion, Illinois 



R 002622

• 

• 

• 

..... :.·:- ....... . 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Re~rt 

Landfill Site: Zion Landfill - Site lB 
Well Number/Name: EW-33 ------------Exact Location (Coordinates): 10505N 8312E ____ .,,...,... __ _ 

Installation Date: 2/13/97 __ .....;~;.;.;..----
Bore Hole Size: ___ ...;..36.;;..' __ ' __ _ 

Length of Perforated Pipe: ___ ..;2;..;.7..;.;.0;....' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-6' Clay/Refuse (not compacted) 
Refuse 

End of Borehole @ 42.8' 

State: lliinois 
Surface Elevation: ---~7~4~3.~2;.__ __ 

'Total Depth: ___ ~4~2~.s~· ~--
Date Completed: 2/ 13/97 • 

Well Size:--~6~" ~HD~P~E---
4mgth of Solid Pipe: 17 .9' --------

Commeni., 

Orv 

Orv 

·•. 
i 

-- . 
' 

.... · 

"==============~========================~--) 

11/24/971sew33.xts 



R 002623

EL.=751.3 

EL.=747.7 

SAMPLE PORTS 

WELL GRADED 
, BACKFILL: 

GEOMEMBRANE 

EL.=739.5 

EL.=733.5 
EL.=732.0 

s"xs·xs" TEE WITH REDUCER 

BALL VALVE 

2.5'± GENERAL· FILL 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_,.______ GAS HEADER 

BENTONITE PLUG 
6" DIA. SDR-17 HOPE PIPE 

~-iSOLATION. LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

•~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

...!E!=L:.:=:.!7:..!1~0.:!:.o~-~~-~~,!-t::~+- s· DIA. HOPE FUSED CAP 

.....;::E.;:;;L-~-..;..7.;.09~-~0---4"-w----1..&.1......_........_ __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-34 

.,.,,:; 

• 

• 

SCALE: N.T.S. 
DATE: Nov 1997 

ORA .. 91': TLS • I---~ 
REVISED:. 

Zion Landfill - Site 18 
Zion, Illinois 



R 002624

•· 

• 

• 

.. 
. .... ... ... :.~ 

Browning-Ferris Gas Services, Inc. • 11... ... 

Well Drilling/Copapletion Report 

Landfill Site: Zion µmdfill - Site lB 
Well Number/Name: EW-34 

Exact Location (Coordinates): 10477N 8539E 
Installation Date: 2/12/97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 22.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-2.5' Clay 
Refuse 

End of Borehole @ 38.7' 

State: Illinois 
Surface Elevation: -----~7~47~_;;:7=-----

To~ Depth: ___ .;;.3.;;.;8 .... 7' __ _ 
Date Completed: .. __ __,,21~12;;../~97.;...._ __ 

Well Size: 6" HOPE __ ......;.......;;.;~.;;...--
Le~gth of Solid Pipe: 19.3' ___ ....;.;. _____ _ 

Comments 

Dry 

Dry 

--------------- ' 

i 
b·- .. ,1 l!::========================================================I 

11/24/97tlsew34.xls 

7o 

' ·i 
: 

I 
i 
i 



R 002625

EL.=748.1 

SAMPLE PORTS 

EL.=745.0 

------------------------
EL.=739.7 

EL.=732.7 
EL.=730.7 

611X6"X6 .. TEE WITH REDUCER 

4' • BALL VALVE 

2.5':i: GENERAL Fl 

GEONET 
2' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

BENTONITE PLUG 
~~e• DIA. SDR-17 HOPE PIPE 

ISOLATION LAYER-ONE SACK 
OF 3/8.. BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3• DIA. WASHED GRAVEL 

•• 

• 

...iE:::L:::=~6~97:..:·:.:..7_--f._..--~~~:-;t--- 611 DIA. HOPE FUSED CAP 

_· =EL=.=---69 .... 6 ..... 7'----~---...... .........,.......,.___BOTTOM OF BORE HOLE 

Extraction Well No. EW-35 
SCALE: N.T.S. Al'PllG'IEO BY': 
DATE: Nov 1997 -(j A 

DRAlal BY': TLS • 
i---------t REVISED: 

Zion Landfill - Site 18 
Zion, Illinois 



R 002626

• ·. 
·-·cQ~:/Jnc. 

·. 
Browning-Ferris Gas Services, Inc . 

.. 
. :/-::• ;ms Manilowac::R.oad ~ Suise A .. 

:, '··: • • .. :,\ ··.; .. .. ~Bay,'~-54311 ·. Well Drilling/Completion Report 
..... _ -:·:::-:-:-:·:. ........ . · . 

F,::-(\.tC: .. (41'~~-f?'~ 1 ... 
.. 

.. . . 
.. .. . . 

Landfill Site: Zion Landfill - Site lB State: Illinois 
Well Number/Name: EW-35 Surface Elevation: 745.0 

Exact Location (Coordinates): 10295N ·8330E Total Depth: 48.3' 
Installation Date: 2/13/97 Date Completed: 2/13/97 
Bore Hole Size: 36" Well Size: 6''HDPE 

Length of Perforated Pipe: 33.0' Length of Solid Pipe: 17.4' 

Depth Material Drilled Comments 

0-6 0.3' Cla? 
7-13 Refuse D!l 

14-20 
21-27 
28-34 
35-41 • 42-48 
49-55 End of Borehole @l 48.3' D!): f 
56-62 

.•··. 
• ' 

' ...... 

63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

• 
11124197tlsew35Jds 



R 002627

EL=750.1 • 

EL=746.4 

-----------------------------

EL.=739.6 

EL.=732.6 
EL.=729.8 

6"X6"X6" TEE WITH REDUCER 

BALL VALVE 

2.5'± GENERAL Fl 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER I 

BENTONITE PLUG 
~-6'" DIA. SDR-17 HOPE PIPE. 

~-REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

• 

• 

-=!EL::=~6!.=9~6-:!:6:__---1~--~:,.;.,...~~----..:..- 6'" DIA. HOPE FUSED CAP 
__ EL=·-= .... 6S __ S __ • __ a_--fllw----..-.L..L& ...... __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-36 
SCALE: N.T.S. APPROVED Bir: 

D\Tt: Nov 1 997 --r::f A 
DAAwt BY: TLS • 
i---------t 

R£VISED: 

73 



R 002628

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site lB State: Illinois __ _,;;;;;;;;;;;,;;..;.;;. __ _ 
Well Number/Name: EW-36 Surface Elevation: 746.4 -----=,;;.,,----Exact Location (Coordinates): 10278N 8516E "Total Depth: ____ s_o._s_· __ _ 

Installation Date: 2/13/97 Date Completed: ----,.;2/;..;l...;.3.;..;;/9.,,..7.,,.... __ 
Bo.re Hole Size: 36" Well Size: 6" HDPE Le~gth of ~erforated Pipe: ____ 3_3_.2_' ___ . Length of Solid Pipe:----------,,2~0.;;...3;..;;;;.,' __ 

Depth 

. 0-6 

Material Drilled 

0-2.5' Clay 
Refuse 

Comments 

Dry 7-13 
14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

End of Borehole @ 50.8' Dry ~----------="-------- .... 

h .. ) l=================================!I 
11/24/97Usew36.xls 



R 002629

• 

·-• i 

... · 

• 



R 002630

• 

•• 

• 



R 002631

EL.~8 

EL.=808.6 

EL.=803.3 

EL.=800.6 

EL.=792.6 

1 o"xa" REDUCER 
12"X10" REDUCER 

El.=788.6 

EL=786.0 

~ " ' ......... .. : . 

8" TEE WITH 8"X6" REDUCER 

s•x4" REDUCER 

• 4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
------ GAS HEADER 

UPPER BENTONITE PLUG 

SANO BACKFILL 
a• DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

• 

• 

~E=::L::.:-==..;7:..::3~5:.:.:.5::...__--4-....--~-+f~~-- 12" DIA. HOPE FUSED CAP 

_;:;;EL=•-=,.;..7..;;;.34..;..; • ..;;;.5 _ __,,,.,,._ __ ___..,L...&.-'......_.~._-BOTTOM OF BORE HOLE 

Extraction Well No. EW-37 
J::!": SCALE:. N.T.S. APPROVED II\': DRA• II\': TLS • 
.,;. ··~ DATE: Nov 1997 -r.:f A 

i--------t 
REVISED: 

. .... . 
• -_t.i ii ;; ' Zion Landfill - Site 2 

Zion, Illinois 



R 002632

• 

• 

• 

..... ·••'• ....... · .... , .. : 

Browning-Ferris Gas Services, Inc. 

. Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-37 ---------Exact Location (Coordinates): 11508N 9544E --------------Ins tall ati on Date: 1/30/97 --------Bo re Hole Size: 36" ----------Length of Perforated Pipe: ___ ..;;5;..;;0~.5;...' __ _ 

State: Illinois __ .....,;~;.;;.;;;;---
Surface Elevation: 803.8 ---~;..;..;;.. __ _ 

Total Depth: ______ ...;6~9,;.;,.3,.,,' ~--
Date Completed: -~~l_/3"!!"0""!'/9 __ 7"'!"""""'~..:. 

Well Size: 12" Perf. 8" Solid 
----=~..;...;..--

Length of Solid Pipe: ____ 2_2_.6_' __ _ 

Material Drilled Comments 

0-0.5' Topsoil, 0.5'-6' Clay 
Refuse (Paper. plastic, and wood} Dry 

Refuse with Qay Damp/Partly decomposed 

115°F@ 30' 

II ... ,· .. 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 • 
168-174 
175-181 
182-188 
189-200 

---------------{ • •••• ------------- .,., ...... ' 

End of borehole@ 69.3' Wet 

i 
!!=====================================~· ........ 

11/24197tlsew37.xls 



R 002633............ · ..... . 

EL.=801.1 

EL.=805.6 

SAMPLE PORTS 

EL.=800.1 

EL.=797.0 

EL.=789.6 

1 O"XB" REDUCER 

12"X10" REDUCER 

EL.=785.6 
EL.=783.4 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

. . 
UPPER BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

:~- 1 1 /2" TO 3" DIA. WASHED GRAVEL 

_E::.:L::..=_7.:..:3:;.;:5:.:;.9::..,__-flW--~~~~.r-- 12" DIA. HOPE FUSED CAP 

.....;::;EL=•-=.;..73 __ 4 __ .=8--f"w----..................... __ 90TTOM OF BORE HOLE 

Extraction Well No. EW-38 
SCALE: N.T.S. APPRINED 11\': 

DATE: Nov 1997 1 ~ A 
CIRA .. BY: TLS 
REVISED: 

• 

• 

Zion Landfill - Site 2 
Zion, Illinois 

r---,, .. ---_:-:;:-..~_-.;--• .::,..... ~~.[...:::...,:.:....:-~----~•::::: ....... =--=~~:::;:;::::;:::; .• :;:;:;::: . .;;,,..,.:;..;...:::,~::...__..,..~i------------------.~-1::.:=::= 

CQM, Inc. 



R 002634

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site 2 
Well Number/Name: EW-38 ---........ ------........ -Exact Location (Coordinates): _ _.;;,1.;..18;;..;1;..;;6.;..N_,;;,.95;;..;2.;...0_E __ 

Installation Date: 1/30/97 __ __,;;;..._ ___ _ 
Bore Hole Size: 36" ----------Length of Perforated Pipe: ____ 4;..;.7.;.;.5.;...' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 

• 77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11 /18/97tlsew38.xls 

Material Drilled 

0-0.5' Topsoil. 0.5'-6.5' Clav 
Refuse (paper, plastic, and wood) 

End of Borehole@ 66.3' 

State: Illinois ---~=;;.._ __ 

Surface Elevation: 801.1 ---~~---Total Depth: ___ ..;;;.6.;;.;6.;;;;.3' __ _ 
Date Completed: ___ 1;;;./.;;..30;;;./.;..97.;...._ __ 

Well Size: 12" Perf. & S" Solid HOPE 
Len~ of Solid Pipe: ___ ..;;2;;;;.2;;;;;.2_' __ _ 

Comments 

Dry 
Damp/Partly Decomposed, Black in Color 

110°F@ 46' 
Wet ~ 50', dryer @ 55' t··•y,\ 

____ __,;;,.;....;;;;....;;..;;...;..;;_~;.;....;~.;;._---t· y 
··•: .. :-, 

Dry/Damp 



R 002635

\ 
I 

I 

'· ) 

i ... 

EL.=799.3 

SAMPLE PORTS 

EL.=794.1 

EL.=793.6 

EL.=791.4 

EL.=784.3 

1 O"XB". REDUCER 
12"X1 O" REDUCER 

EL.=780.3 

EL.=779.1 

811 TEE WITH a·xs" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

CLAY 

BASE OF FINAL COVER 

UPPER . BENTONITE PLUG 

SANO BACKFILL 

TO METHANE 
GAS HEADER 

a• DIA. SDR--17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

...:E:::L::.:-=::;.7:.:3~6:..:..:.B:::....,_----j!IW---~;+~'!:'""':t--12" DIA. HOPE FUSED CAP 

'__,;;EL=•=__;.,.73=5;;..;..8.;;;;..,__oflllll,,,l ___ .,&&...11 ......... L..L.L...__90rroM OF BORE HOLE 

Extraction Well No. EW-39 
SCALE: N.T.S. APPRCWED BY: 
DATE: Nov 1997 "/J A REVISED: 

DRAMI I\': TLS 

Zion Landfill • - Site 2 
,.~.--~~·--~ • -.-- ....... &·- •• ,.,..,..,,_,._.__ ... _ • .,,__.,. •• _._. 0 ,,_,_~ ~"""i..:~::..:· s;..;:--==·=--~~-;,.;.;-==~Z~io:.;.,n;;!.'~..:l~lli;;,;n~o ·::.:•s:.;.;;-~~=-----... -~ ... ----.......... --~~~ 

CQM,· Inc. 



R 002636

• 

• 

• 

.. . . ·-.-· ·: .. .--.. :::·:·: 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site 2 
Well Number/Name: EW-39 __ ___,;;;;..;_....;;.,;; __ _ State: Illinois 

Surface Elevation: __ ___;~79~4..;.. l;;;;._ __ 
Exact Location (Coordinates): _....;;.;12;;.;1;;.;;.3...;.8N;;.;_9;..;5;..;2_2_E __ Total Depth: ___ ..;.5..;.8.;.;.3_' __ _ 

Installation Date: 1/13/97 --___,;~___,; __ _ 
.Bore Hole Size: 36" 

Date Completed: __ ___;1....;/l;.;;;3.;.;;/9...;.7 __ _ 
Well Size: l~" Perf. & 8" Solid HDPE --------Leng th of Perforated Pipe: 42.3' -------- l,.ength of Solid Pipe: ___ ..;;2;.;;;o.;.;;;.2~· __ _ 

Depth Material Drilled Comments 

0-6 0'-0.5' Topsoil! 2'-3' Oay _ 
7-13 Refuse/Clay 

14-20 Refuse Black. Moist Refuse @ 18' 
21-27 
28-34 
35-41 Refuse Wet @ 40". and Temp. of l00°F 
42-48 
49-55 
56-62 End of Borehole @ 58.3' 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

I!:=:=========-======-=========!===============!! 

11/24/9711sew39.xls 

"! , ........ · 

' 
' 



R 002637

...... 

·i ,,,. 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

.:·.:• .. ':•.".' .. ;: 

EL.=787.6 
4•• BALL VALVE 

EL.=781.7 

SAMPLE PORTS 

EL.=779.6 

EL.=775.9 

EL=774.1 

1 O"XS" REDUCER 
12"X1 0" REDUCER 

EL=770.1 
EL.=768.6 

3' CLAY 

BASE OF FINAL COVER • 

- TO METHANE 
-"'-----"' GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/Bn ~ENTONITE CHIPS. 

~-REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

..!E:L::··=:..!-7:.::3~6~.6~---f.__--~~~:-:t--- 12" DIA. HOPE FUSED CAP 

--=EL __ .= ___ 73 __ 5_._6_--t""w----------BOTTOM OF BORE HOLE 

Extraction Well No. EW-40 
SCALE: N.T.S. 
DATE: Nov 1997 

APPROVED BY: 

7::T.4 
DRAllll'I': TLS 

Zion Landfill - Site 2 
Zion, Illinois 

..... ~ ~ ~·~· ~ -~ ~ 1---------_...;.------· -----------=------------1 

CQM, Inc. 



R 002638

• 

• 

• 

... ·.·· ............ ., ... .:. . 

Browning .. Ferris Gas Services, Inc. 

Well Drllling/Completi~n Report 

Landfill Site: Zion Landfill - Site 2 State: Illinois ---~~;;,__ __ 
Well Number/Name: __ ,......;E;;.W.;..;...,.-4..,.;0.,.,,....,_.._ Surface Elevation: ___ ..:.7.::.8.::.:1.:.:.7 __ _ 

Exact Location (Coordinates): _...;.;12_4;.;;;2;;;.3;;..N_,;...95;...7....;0.;;;E__,;_ Total Depth: ____ 4.;.;;6;.;;..;.1;...' __ _ 
Installation Date: ___ 1;.../.;..3_1/_97___ Date Completed: __ __,;l;;.;../.;..31;;.;../.;..97;__ __ 

Bore Hole Sjze: ____ 36_'_' ___ Well Size: 12" Perf. & S" Solid HOPE • 
Length of Perforated Pipe: 34.0' . Length of Solid Pipe: ___ ....;l;;..;;.9.;.;.0;...' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material ·Drilled 

0-0.5' Topsoil. 0.5'-6.S' Clay 
Refuse 

End of Borehole @ 46.1' 

Comments 

Damp 
Wet@ 15' 

Damp @ 20', Damp 

Wet@35' 

·! \ 
~==============--==-==================iii, •• _) 

11/17/97tlsew40.xls 



R 002639

_.,.. 

EL=787.0 

SAMPLE PORTS 

EL.=781.5 

EL=778.5 

EL.=776.0 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

EL.=772.0 
EL.=770.3 

8n TEE WITH 8"X6" REDUCER 

s•x4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FlNAL COVER 

- TO METHANE 
__ ....,_____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Nia--.....;.· REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

....!E:=L::.:-==.7!..:3~6:.:,:.0~-"'-"--~~-R.~;t--12" DIA. HOPE FUSED CAP 

....::::;EL:;,;,•....,=~73;:;.;5=·=0---fl'W----....................... __ 90noM OF "BORE HOLE 

L36"J 

Extraction Well No. EW-41 
SCALE: N.T.S. APPRCl'IED Br: DRAYIN Br: TLS 

DATE: Nov 1997 1.::r ~ REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 

• 

• 



R 002640

• 

• 

• 

...... : ...... ·.·· .. · 

Browning-Ferris Gas Services, Inc. -II ,- -
11- ----

. : i 
Well Drilling/Completion Report 

• I 
..... 

Landfill Site: Zion Landfill - Site 2 
Well Number/Name: EW-41 __ __,; _____ _ 

Exact Location (Coordinates): __ 12_3_9_2_N_97_4_7_E __ 
Installation Date: 1/31/97 --------Bo re Hole Size: 36" ----~---Length of Perforated Pipe: ___ ..,;3;...;4_.3_' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

l\,Iaterial Drilled 

0-0.5' Topsoil, 0.5'-6.5' Clay 
Refuse 

End of Borehole@ 47.7' 

State: Illinois 
Surface Elevation: ---~7~8"~--~7;;_ __ 

Total Depth: ___ ~4.,..7_.1.,..·~--
Date Completed: ___ 1_/3_1-/9_7 __ _ 

Well.Size: 12" Perf. & 8" Solid HDPE 
Length of Solid Pipe: ___ ..,;1;..;;6~.7-' _. __ _ 

Comments 

Dry/Panly Decomposed, Dark Brown Color 

90°F @ 24', Damp 

Damp/Wet _____ .....;_,;;;;;;..,;.....;;;.;;_ _____ ,; 

ft i --------------- ··-- _,/ 

I 

.... .i &================-=-=============================II""-"' 

11/18/97lisew41.xls • 



R 002641
= :...., ~ 

........ • .. -.. • .. · __ 
--1:'-~ ------;::,,- -~ --

~ .,,_ _,~_...,.-,....~.,.~.-.._,....._..~"!a,,,r;r .. ~'!i'I ~ .._-~ -,,..._~• ---,:i..,.,,..._..,~.~~orc~,~---s:r.-~_-~ ~••1 •,;.:.._.:' ~ ~~...:~ c~...,.,..,._ ,.;._..~,r-_..-:,;; _._;,':::..,~-~ --=--__: _ 

1e, __ 
.i 

•··.:: 

••• = 

EL.=781.9 

EL.=776.3 

EL.=773.0 

EL.=771.6 

1 O"XS" REDUCER 
12"X10" REDUCER 

EL.=767.6 
EL.=765.6 

8" TEE WITH 8'"X6'" REDUCER 

6"X4'" REDUCER 

4"• BALL VALVE 

6'" TOPSOIL 
:3" CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Mos . REFUSE 

'I~ 1 1/2" TO 3" DIA. WASHED GRAVEL 

J• f-" 12'" DIAMETER HOPE PERFORATED PIPE 

EL.=734.6 12° DIA. HOPE FUSED CAP 

EL.=733.6 ••••• BOTTOM OF BORE HOLE 

• Extraction Well No. EW-42 

SCALE: N.T.S. I APPROIED 8'f: 

DATE: Nov 1997 , -r:s A 
IIRA .. Br: TLS 
REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 

CQM, Inc. j1 



R 002642
....... : .: ...... .. · 

li[ll[l[i[fillllli~11111111:111 
Browning-Ferris Gas Services, Inc. • 

Well Drilling/Completion Report 
{ 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-42 

Exact I:,ocation (Coordinates): 12399N 9925E 
Installation Date: 1/31/97 
Bore Hole Size: 36,.. 

Length of Perforated Pipe: 31.0' 

Depth 

-0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 

"56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

• 11/18/97tlsew42.xls 

Material Drilled 

~.5' Topsoil, 0.5'-5' Clay 
Refuse (Paper, plastic, and wood) 

End of borehole@ 43.2' • 

State: Illinois 
Surface Elevation: 776.8 

Total Depth: 43.2' 
Date Completed: 1/31/97 

Well Size: 12" Perf. 8" Solid 
Length of Solid Pipe: 16.3' 

Comments 

!2!I 
90°F@ 25' 

Dry J'• 
~ J ---------·•·, .. , ___ ,.· 

~ 



R 002643
• • ............ : ··-- .. 

,...:.: •..wJ.'T'L-At ... &.•• ~~.....--~~~~~~:::r·•~~~~~,~, ... •?t!f:~·~~"...........-r:'.._~~----:J::~"' ...... S".:- --:1,1 ,•-.-•w- .,.~..,.""' ·~ -·•·..;:..---,.... __...._~a'"'Ja .. ···~-_.-,. 5r.:.--,.-,....,,,.~r..-.----.,""":;;-,..:'~· 

•• 
. ,, 

. 
, ••. , . 

,,· 

•. : 

8" -TEE WITH a·xs" REDUCER 

6"X4" REDUCER 
EL.=800.9 

4' BALL VALVE 

L.=796.1 

EL.=795.6 

EL.=792.3 

-EL.=786.3 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

EL=782.3 
EL=781.3 

3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
a• DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

REFUSE 

·•Kl 1 1 /2" TO 3" DIA. WASHED GRAVEL 

· ~ ~ 12" DIAMETER HOPE PERFORATED PIPE 

EL=734.8 12• DIA. HOPE FUSED CAP 

EL.=733~8- .BOTTOM O,F. BORE HOLE 

Extraction Well No. EW-43 
SCALE, N.T.S. APPRCJVm er: 
DATE: Nov 1997 f J .A 

DRA• er: 
RE.'IISED: 

Zion Landfill - Site 2 
Zion, Illinois 

TLS 

• -fe •• 

CQM, Inc. • - 9"( 

~ 



R 002644

1iilillilllll!lllll\iilill111

11 

Browning-Ferris Gas Services, Inc. 

Well Drilling./Completion Report 

Landfill Site: Zion Landfill Site 2 State: Illinois 
Well Number/Name: EW43 Surface Elevation: 796.7 

Exact Location (Coordinates): 12121N 9817E Total Depth: 62.9' 
Installation Date: 1/27 /97 Date Completed: 1/27197 
Bore Hole Size: 36" Well Size: 12" Perf. 8".Solid 

Length of Perforated Pipe: 46.5' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
3541 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98~104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154,,160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/24197llsew43.lds 

Material Drilled 

0-0.5' Topsoil, 0.5'-5' Clay 
Refuse (Paper, plastic:, a.n<! ~9od) 

End of borehole @ 62.9 

Length of Solid Pipe: 19.6' 

Comments 

E!Y 

120°F@40' 

Drv 

e;o 

.. ,., 
ri.. 

i 
'· 



R 002645

:• '\ 
' 

., .•. ; 
•, ,t 

... 

-~~-,~-: ·-;:::-- --:,--;_--,;;--=:-;::,-,;--:- :,---_-_:;:---1 ~---:0 r-- ~":--~----- :-,-~ -:;, - , r ,------ o-_,-,_~., 

·8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 
EL.=801.8 

4• BALL VALVE 

.-798;5 

EL.=796.9 

EL.=793.9 

EL=786.9 

1 o·xa· REDUCER 
12·"X1 O" REDUCER 

EL.=782.9 

EL.=781.1 

3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTO.NITE PLUG 

SAND BACKFILi;. 
8" DIA. SDR-17 HOP~ PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

C REFUSE 

••~ 1 1/2" TO 3" DIA. WASHED GRAVEL 

• l• ~ 12• DIAMETER HOPE PERFORATED PIPE 

EL.=736.4 12" DIA. HOPE FUSED CAP. 

EL.=735.4... BOTTOM OF BORE HOLE 

Extraction Well No. EW-44 

KALE: N. T .s. I .APPllGVED B'r: 

DATE: Nov 1997 -f-SA 
ORAM B't: TLS 
AEY!stD: 

Zion Landfill - Site 2 
Zion, Illinois 

CQM, Inc. e,1 



R 002646
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11

1li 
Browning-Ferris Gas Services, Inc. •· 

Well Drilling/Completion Report ••··• 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-44 

Exact Location (Coordinates): 11827N 9827E 
Installation Date: 1/27 /97 
Bore Hole Size: 36" 

Length of Perforated Pipe: 44. 7' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil. 0.5'-5' Clay 
Refuse (Pa~lasti~and wood) 

:End of borehole @ 63. l' 

State: Illinois 
Surface Elevation: 798.5 

Total Depth: 63.1' 
Date Completed: 1/27 /97 

Well.Size:. 12" Perf. 8" Solid 
Length ~f Solid Pipe: 20. 7' 

Comments 

D!! 

Wet@24' 
100°F@ 26' 

-=-=-=-=..::=~~~=====:JI. 'i,. .! .. :-·· .. • 

Decomposing Refuse 

Decomposing RefuseN ery damp 

l.!::======-================::!I• 
11/24/9711sew44.xls 

f~: 



R 002647
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~~~ ... ~, .. ~,.,c..-,,,.;.~,~,-~.~.::tC·!ltf.";'.b¼-4':;"--:::CC.-ii-~~-""'~~-·,.,,.---:""-..:-,,.._.~e~~--. ~ ~-~-~ ..-~,.....,...~--=~ . ..--.-..-----...,,.-~.~~~~ ~-!".....:,.u~ 

:._\ 

EL.=799. 

-·•) 

,:.,·. 

-·, 

• .1. 

EL=804.5 

SAMPLE PORTS 

EL=799.1 

EL=796.1 

EL.=788.6 

• 1 o"xs· REDUCER 
12nX1 o• REDUCER 

EL.=784.6 

EL.=783.2 

a·xs" REDUCER 

6"X4" REDUCER 

4'• BALL VALVE 

6" TOPSOIL 
3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION .LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

REFUSE 

••tu 1 1 /2• TO 3" DIA. WASHED GRAVEL 

]II ~ 12" DIAMETER HOPE PERFORATED PIPE 

EL.=734.6 121! DIA. HOPE FUSED CAP 

EL.=733.6 BOTTOM OF BORE HOLE 

Extr:oction Well No. EW-45 

SCALE: N.T.S. I APPRCJIIED 1ft': DRAM l't: TLS 

DATE: Nov 1997 '1' .:f A R£VISED: 

Zion Landfill - Site 2 
Zion, Illinois 

CQM, Inc. >.; '1.3 '. 

', 
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Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

••• 

~1 

Landfill Site: Zion Landfill Site 2 State: Illinois 
Well Number/Name: EW-4S Swface Elevation: . 799.9 

Exact Location (Coordinates): 11513N 9858E Total Depth: 66.3' 
Installation Date: • 1/27/97 Date Completed: 1/27 /97 
Bore Hole Size: 36" Well Size: 12" Perf. 8" Solid 

Length of Perforated Pipe: 48.6' . Length of Solid Pipe: 21.3' 

Depth 

0-6 
7-13 • 

14-20 
2°1-27 
28-34 
35-41 
42-48 
49-S5 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 • 
161-167 
168-174 
17S-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topso,il, 0.5'-S' Clay 
Refuse (Paper, plastic, and wood) 

End of borehole @ 66.3' 

Comments 

D!I 
Partly decomposed/Damp 

90°F @45' 

Damp/Demoposing 

~.:. 
•'· ,, ·' ....... 

!!:::============~·• 

11/18/97tlsew45.xls 

,'-! 



R 002649

- .... 

EL.=780.3 

SAMPLE PORTS 

EL.=774.1 

1 O"X8" REDUCER 
12 "X 1 On -REDUCER 

EL.=768.6 
EL.=763.3 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 
• 4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

BENTONITE PLUG 

• SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

....!E=::L:.:.::.==..:7w:3~3~.6!..-----4~--~~~~-- 12" DIA. HDPE FUSED CAP 

--=EL=-=_7.;...;;3=2 __ .6 ___ --f""""""---........................ __ 90rroM OF BORE HOLE 

Extraction Well No. EW-46 

• 

•• 

SCAI.E: N.T.S. APPRCl'tlED ll'f: 

~TE: Nov 1997 7':S A 
DMlltllr: TLS • 
~---t 

REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 



R 002650

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-46 • __ __,;;;;;;....;__,,;.,..,,..,.....-

Exact Location (Coordinates): __ 1;;.;;2;.;.3.;..9.;;.;8N;,.....l;;,,..00..,,.;..;.8_2E;.;,.__ 
Installation Date: 1/24/97 ---=-----Bore Hole Size: 36" 

State: Illinois ___ ;;;;;;;;;;~;;__ __ 
Surface Elevation: 775.8 --------Total Depth: ____ 4_3_.2 __ ' __ _ 

Date Completed: - .......... ~l...;;/2~4.;.,;;/9_7...,__~ 
Well Size: . 12" Perf. 8" Solid 

t. 

-----------Length of Perforated Pipe: ___ ...;;2;;.;;9..;..7;...' __ _ 
_ ___,_.;.....;..;,,,...;,-__,;,.;.;.;.._ 

Length of Solid Pipe: ____ 1;..;.7_.o_· __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/18/97tlsew46.xls 

Material Drilled Comments 

0-0.5' Topsoil, 0.5'-4.5' Clay 
Refuse Dry 

End of borehole @ 43.2' Dry ------------- ----------------------,._;, ·, a l ---------------·;.. ,: 



R 002651

} 

...... 

EL.=797.2 

EL=791.5 

EL.=788.5 

EL.=782.0 

10"X8" REDUCER 
12"X10" REDUCER 

EL.=778.0 

EL.=776.5 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_....____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF' 3/8" BENTONITE CHIPS 

l."llie--REF'USE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

....iE~L:::,;:-=:::.:7:..:::3:.::::3~.5~-4.,__ __ ~:-+~~:-:t--- 12" DIA. HOPE FUSED CAP 

___ EL=•-=.;...73=2=.5--------~----------BOTTOM OF BORE HOLE 

Extraction Well No. EW-47 

• 

• 

SCALE: N.T.S. APPROVED Br: 

DATE: Nov 1'997 '1':J" A 
DRA•B"r: TLS • 

1------------t 
RtvlSED: 

Zion Landfill Site 2 
Zion, Illinois 

-~.:..:::.,1., - _'e,- ,._ ~j(!::,:,·::Jli--------------------=-===t--1~~~-~· 

CQM, Inc. 'h 
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11
11

1
1

111
1

1111111"11111111
1
11 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 State: Illinois 
Well Number/Name: EW-48 Surface Elevation: 794. 7 

Exact Location (Coordinates): 11822N 10183E Total Depth: 63.5' 
Installation Date: 1/13/97 Date Completed: 1/14/97 
Bore Hole Size: 36" Well Size: 12" Perf. 8" Solid 

Length of Perforated Pipe: 45.0' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
.147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/18/97tlsew48.xls 

Material Drilled 

0-0.5'.Topsoil, 0.S'-3' Clay 
Refuse 

End of borehole@ 63.S' 

Length of Solid Pipe: 21.5' 

Comments 

Damp/Dry 

.Q!I 

85-90°F 

!?.!I 

10D 

....... 

•I • ' I 
{ ) i 

.• . : 
I 
~ 

! 



R 002653

EL.=794. 

·-.. 

' ... 

..... / 

EL.=799.3 

• SAMPLE PORTS 

EL.=792.2 

EL.=789.2 

EL.=783.2 

1 O"XB" REDUCER 

12"X10" REDUCER 

EL.=778.2 
EL.=776.7 

Sn TEE WITH 8"X6" REDUCER 

6nx4• REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

-- TO METHANE· 
-"----- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF' 3/8" BE~TONITE CHIPS 

~-REFUSE 

·~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

. 
----~-12" DIAMETER HOPE PERFORATED PIPE 

_!E=!:L::.:-=::..:7~3~2:.:.!. 7~--41Q..--#~J~r:t--- 12" DIA. HOPE FUSED CAP 

--=EL=·-=.:..73::.:0::.:.•.;..7_-flw--------'-LIL ....... __ 90TTOM OF BORE HOLE 

L=ss .. J 

·-- ., ---

Extraction Well No. EW-49 
S~LE: N.T.S. APPRWED 8': DRAIN 8': TLS 

DATE: Nov 1997 1'::S A REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 

• 



R 002654

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW49 

State: Illinois 
Surface Elevation:---;,;;;;;7~94-.~7------------Exact Location (Coordinates): 11515N 10157E __ .._;. _____ _ 

Installation Date: 1/23/97 ----------Bore Hole Size: 36" ----------Le Ii g th of Perforated Pipe:_·· ___ 44~.0;...' __ _ 

Total Depth: ----64=·-o· __ ___ 
Date Completed: -~~1_/2~3=/9-7_.,.-_ 

Well Size: 13." Perf. 8" Solid ---~~~---Length of Solid Pipe: 22.6' --------
Material Drilled Comments 

0-0.5' Topsoil, 0.5'-6.5' Clay 
Refuse (Paper. plastic, and wood) Drv 

Black, decomposing muck/Wet 

Depth 

0_"'6 
7-13 

14-20 
21-27 
28-34 
3541 
42-48 
49-55 
S6:.62 
63-69 
70-76 
77-83 

110°F@ 50'. { } 

• 84-90 
91-97 

98-104 
105-111 

.112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

------------- --------------- ·.__.,. 

End of borehole 64.0 Wet 

\, ... :)· L!:::=:=======================================I 
11/24/97Usew49.xls 
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EL.=781.3 

EL.=776.7 

SAMPLE PORTS 

EL.=774.6 

EL.=771.6 

EL.=770.1 

1 O"XB" REDUCER 
12•x10" REDUCER 

EL.=765.6 

EL.=764.0 

8" TEE WITH 8"X6'" REDUCER 

6"X4 • REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8'" ·sENTONITE CHIPS 

Nia--REFUSE 

'.~- 1 1 /2" TO 3" DIA. WASHED GRAVEL 

~E=L::.:·=~7:.!:3~2.:.:::.3:._· --411,,;~-~~~il..-;-:t-- 12" DIA. HOPE FUSED CAP 

--=EL=•-=.:..;73:.;:0~.6=--,flllll,,f---.1&-11;...&...l..a.a..__ BOTTOM OF BORE HOLE 

Extraction Well No. EW-50 
SCALE: N.T.S. APPRCIVED 8'1: IIRAYIN 8'1: TLS 

DATE: Nov 1997 1'.:rA REVISED: 



R 002656

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-50 ----~------Exact Location (Coordinates): __ l;.;.2;.;.3.;..96.;.;N;..,_1~0~2..;.62;;.;E~-

Installation Date: 1/24/97 ---------Bo re Hole Size: 36" --------Length of Perforated Pipe: ________ 3_1_.7 _________ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil. 0.5'-4' Ciay 
Refuse 

End of borehole @ 46.1' 

State: Illinois 
---~~,;._----

Surface Elevation: 776.7 
------:-~---Total Depth: ____ 4,.;;.6.;.;;.l .... ' __ _ 

Date Completed: __ ~~~l/~2~4/~9_7,,,....,,.,..--
Well-Size: 12" Perf. 8" Solid ---~~---Length of Solid Pipe: ____ 1_7_.3_' __ _ 

Comments 

Dry 

Wet 
Wet ________________ { 

' ' ·.;:, ....... , 1!::::::=======:::::;=======;:=======================' 

11 /18/97Usew50.xls 

: ! 
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EL.=775. 

EL.=780.9 

EL.=774.3 

EL.=771.3 

EL.=769.3 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

·EL.=765.3 
EL.=763.5 

• 8" TEE WITH a·xs" REDUCER 

6"X4 • REDUCER 

4,. BALL VALVE 

3' CLAY 

I ·• ••••• • ••••••--•· 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. S_DR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF. 3/8" BENTONITE CHIPS 

Niit--REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

• 
... E::!L::.:.=::.7!..:3~1:.:,;.8~_,,,_~--4~!-~~-;t:----:,:-- 12" DIA. HOPE FUSED CAP 

--=EL.=-=_73 __ 0_.8 __ 'f""W _____ .......... : __ 9OTTOM OF BORE HOLE 

L36"J 

, .-'. SCALE:_, 

Extraction Well No. EW-51 

N.T.S. APPROVEO BY: ORAM BY: 

-(:YA REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 

TLS 

J 



R 002658

• 

• 

• 

•• on•••••""""" • • •""" ••••••• 

Browning-Ferris Gas Services, Inc. II ... _ 

Well Drilling/Completion Report 
) 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-51 --------Exact Location (Coordinates): _....;1;.;;;2;..;.40.;;.;3;.;;N..;.....;l;..;04.,.;.3_3;..;E;...._ 

Installation Date: 1/24/97 --------Bore Hole Size: 36" . ------------Length of Perforated Pipe: ____ 3_1_.7 ___ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
10S-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil; 0.5'-4' Clay 
Refuse 

End of borehole @.45.0' 

State: Illinois 
---~~;._--

Surface Elevation: 775.8 ----~---Tot al Depth: 45.0' ---~~~--Date Completed: -~~l.;.;/2;,..;4.:....:./9...:..7 __ _ 
Well Size: 12" Perf. 8" Solid ___ ___,,....;;......;;..;;,;;;;..._ 

Length of Solid Pipe: ____ 1_7_.4_' __ _ 

Comments 

Dry 

Wet refuse/ Clay@ 38' 
Wet _______ __;;.;;._ ______ .• 

-; } ---------------

1=======================================!1 ....... -

11/18/97tlsew51.xls 
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EL.=786.1 

EL.=781.3 

.. ·= 

SAMPLE 

EL.=780.2 

EL.=777.2 

EL.=770.4 

10°xa•· REDUCER 
12•x1011 REDUCER 

EL.=765.7 

EL.=764.2 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4 1
• BALL VALVE 

6 11 TOPSOIL 
3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SANO BACKFlLL 
8" DIA. SOR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8° BENTONITE CHIPS 

Nill--REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

Extraction Well No. EW-52 

• 

• 

SCALE: N.T.S. APPRG'tltD B'f: 

DATE: Nov 1997 -f "f A 

DRAWi B'f: TLS • 
._,__----ti . REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 
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• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-52 

--------------Exact Location (Coordinates): _...;1_2;.;;;2.;;..26N.;.;.......;l;..;04_5_0-E~-
Installation Date: 1/14/97 ___ ;....;.......;... __ _ 
Bore Hole Size: 36" --------Length of Perforated Pipe: 33.0' --------

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.8' Topsoil. 0.8'-5' Clay 
Refuse 

Refuse with Clay 

End of borehole @ S 1.6' 

State: lliinois __ __,;;==---
Surface Elevation: 781.3 ---~~---Total Depth: ____ 5_1._6_' __ .._ 

Date Completed: -~...,,,.l;;.;./.;;,;15;;.;./;..97 ____ ___:: 
Well Size: 12'.' Perf. 8" Solid ___ ....;.~;...;;....;;;..,;~-

Length of Solid Pipe: ___ • .....;;;2.;;.l.;.;..9_' __ _ 

Comments 

Dry 
Damp 

80°F@ 38' 

i .} 
11========================================1'1'"······ 

11/24/97tlsew52.xls 

' i , 

' 
j i 

l i 

t 
1 : 

l 
i 

I 
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.. ,• 

EL.=786.2 

=781.7 

SAMPLE ·poRTs 

EL.=780.7 

EL.=778.6 

EL.=771.0 • 

1 OnX8" REDUCER 
12"X 10° REDUCER 

EL.=766.6 
EL.=765.1 

8"X6" REDUCER . 

s"x4 • REDUCER 

4' BALL VALVE 

6" TOPSOIL 
3' CLAY 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8° DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8° BENTONITE CHIPS 

J.Yta--REFUSE 

·~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

....!E:L::.:.=::.J7:.::3~2.:..:. 1---fllU---~~~:-:r-- 12" DIA. HOPE FUSED CAP 

___,;;;;;EL;;;...-= .... 73 __ 1 ...... __ 1 --f""I....---------------BOTTOM OF BORE HOLE 

Extraction Well No. EW-53 
SCALE: N.T.S. Al'PRO'IED Bl': DRAIN Bl': TLS 
om: Nov 1997 1'-:J A REVISED: 

Zion Landfill - Site 2 
Zion, Illinois ...-------~-~-~--~-~----,01~~-~-~-~ ·-·-

CQM, Inc. 
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• 

• 

• 

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

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-53 __ __,;;;;;.;_....;;.;~--

Exact Location (Coordinates): _....;1;.;;2;;.;0~52;;;.;N;......;1;;..;044_8.;..;E~-

State: Illinois 
Surface Elevation:---~7~8;.;..l.~7---

Total Depth: ___ .;;;.50.;;.;•;.;;..6' __ _ 
Installation Date: 1114/97 ---~ ....... ---Bo re H;ole Size: 36" --------Leng th of Perforated Pipe: ____ 3_3_.0_' __ _ 

Date Completed: .. _ __,. ____ l;;;./.;.,14,.;.;./..;;..97;...._ __ 
Well·Size: 12" Pert 8" Solid __ ....;;.~;..._.......;~-

Length of Solid Pipe: 21.1' ---~-----
l\1Iaterial Drilled Comments 

0-0.3' Topsoil. 0.3'-4' Clay 
Refuse Drv 

75°F @ 35', Dry 

- -, 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-S5 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

End of borehole @ 50.6' ------~D_am_p _______ i:·• ...... ·-i 

h .... ./ L===========:===========================!.I 

11/18/97tlsew53.xls 

//0 

' 



R 002663

..... · 

EL.=787.2 

SAMPLE PORTS 

EL.=781.2 

EL.=779.2 

EL.=771.0 

1 O"XS" REDUCER 
12"X1O" REDUCER 

EL.=767.0 

EL.=765.7 

811 TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 
• 

4' BALL VALVE 

CLAY 

BASE OF FINAL COVER 

-<-- TO METHANE 
._,L____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND "BACKFILL 
8" DIA. SOR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-.REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

....!E:::!:L::.:.=:.:7::..:::3~1.:..!. 7.,.,....--'-.....--~~~:-:t--- 12" DIA. HOPE FUSED CAP 

_E=L=.=_7;;..;:3::..::0;.;..;.7_--t"'ll,l----~ ............... --BOTTOM OF BORE HOLE 

Extraction Well No. EW-54 
SCALE: N.T.S. DRAIN Br: TLS 
DATE: Nov 1997 REVISED: 

• 

• 

Zion Landfill - Site 2 
Zion. ll!Jr:!C?is 

~ •' _.:;;,,_.~,: C ,i._:; --~~'.- ~- - , '.-1---------.....;..........., ......... _______ ........,='-T°fiM-----f~~-......::.. 

CQM, Inc. JI 
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• 

• 

• 

··········••<I'••· 

Browning-Ferris Gas Services, Inc. 
II. 
'I 

' Well Drilling/Completion Report 
I .,. 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-S4 ------=--Exact Location (Coordinates): · 11875N 10448E _....;;..;~.;.;;........;;.,; ____ _ 

Installation Date: 1/14/97 --------Bo re Hole Size: 36" --------Le i:i gth of Perforated Pipe: 34.0' ----------
Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153. 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil. 0.5'-S' Clay 
Refuse 

·End of borehole @ 51.9' 

State: Illinois 
Surface Elevation: __ ___;;~78;;;;;2;.;;:..6;;:;,_ __ 

Total Depth: ___ ..;;.5.;;.l.;.;;.9 __ ' __ _ 
Date Complet~d: -~~l_/1,....4.....;/9..;.7~--

Well Size: 12" Perf. 8" Solid ___ ...;..;....;._.;;;.,;:..;;;;.;;;__ 

_Length of Solid Pipe: ___ ..;;.2.;;.l.;.;;:.5_' __ _ 

Comments 

Dry 
Moist. black in color 

75-80°F 

Wet@40' 

-------~-------.r .•. \ ________ W_e..;.t _______ t_ / 

·) 
-========================================-=::::=11================================!1"····· 

11/18/97tlsew54.xlS 

)/ 2., 
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EL.=784.1 

EL.=789.0 

SAMPLE PORTS 

EL.=783.0 

EL.=781.0 

EL.=773.0 

1 O"X8" REDUCER 
12"X1 O" REDUCER 

EL.=768.5 

EL.=767.0 

-

8" TEE WITH 8"X6'" REDUCER 

6nX4" REDUCER 

4' BALL VALVE 

CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_,.______ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SOR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS -

Nia--REFUSE 

...,__1 1/2" TO 3" DIA. WASHED GRAVEL 

-
.;.-~-12" DIAMETER HOPE PERFORATED PIPE 

• 

• 

-!E:!:L::.:·=~7:..::3::..!.1.:.!:.0~---4iu,... __ ~,..._c~;--:t--- 12" DIA. HOPE . FUSED CAP 

--=EL=·-= ..... 72=9---5'""-_-PW ___ ....._. ................ .__90rroM OF BORE HOLE 

Extraction Well No. EW-55 • 
SCALE: N.T.S. APPROIED IY: DRA .. IY: TLS • 
DATE: Nov·. 1997 -f'J A '""'R£V1_SE_0: ___ --1 

Zion Landfill - Site 2 
Zion, Illinois 

1----------------------1._ --· _,. 

·- ~------=-~-----eQM;--fnc~~==/13---=•== 
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• Browning-Ferris Gas Services, Inc. II .... . ,, 

i 
Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW -55 ------------Exact Location {Coordinates): ___ 1;..;l.;..70.;.;9;..;.N__,;1;,.;;.04...;.3;.;;9;..;.E;;....__ 

Installation Date: 1/14/97 --------Bore Hole Size: 36" --------Length of Perforated Pipe: ____ 3_6_.0_' __ _ 

State: Illinois -----~..;;.,;;,;;. __ _ 
Surface Elevation: 784.1 ---~~---Total Depth: ____ 5_4._6_' __ _ 

Date Completed: __ __:1:.:.../1;...4.;.;../9:;..;7;...__~ 
Well Size: 12'.' Perf. 8" Solid __ ...;;;..~~..;;;..;..;;;;.;;;._ 

Length of Solid Pipe: ____ 2;..;.2 ..... 0 .... ' __ _ 

Depth Material Drilled Comments 

0-6 0-0.5' Topsoil, 0.5'-3' Clay 
7-13 Refuse Drv 

14-20 
21-27 
28-34 

• 35-41 
42-48 
49-55 

75°F@40' 

End of bore~ole @ 54.6' 
Damp, with some pockets of water 

Damp 1~ _) ______ ......;;;;..;;,;;;;;;;,i;_:;..;_ ______ ''· ..... .. 

56--62 
63-69 
70-76 
77-83 
84.90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
15~160 
161-167 
168-174 
175-181 
182-188 
189-200 

• ; 
i 

l=============;===========================i''""'. 

11/18/97tlsew55.xls 

JI t.} 



R 002667

EL.==787.3 

SAMPLE PORTS 

EL.=781.9 

EL.==779.0 

EL.=771.9 

1 O"X8" REDUCE~ 
12"X1 O" RE;DUCER 

EL.==767.9 

EL.==766.4 

. . . .... ·. ·- ....... ·: 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_.....____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND. BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BtNTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

Extraction Well No. EW-56 

• 

• 

SCALE: N.T.S. 
DATE: Nov 1997 

APPROtEO Ill': 

-r:r> DRA .. Ill': TLS • 
.,___------1 

11£'11SED: 

Zion Landfill - Site 2 
Zion. Illinois 



R 002668

• 

• 

• 

00 0000 •••NO ... : ... , 0 .: ... ,• • 

Browning-Ferris Gas Servi(;es, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-56 ___ ;;;.... ___ _ 

Exact Location (Coordinates): __ l_l_S_32N __ l __ 044_0_E __ 
Installation Date: 1/15/97 ----------~ore Hole Size: ---~36_'..,.' __ _ 

Length of Perforated Pipe: ___ ..;;34....;....0_' __ _ 

Depth 

0-6' 
7-13 

14-20 
21-27 
28-34 
3S-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
10S-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/18/9711sew56.x/s 

Material Drilled 

0-0.3' Topsoil, 0.3'-4' Clay 
Refuse (Paper and plastic) 

Yardwaste paper, and ect. 

End of borehole @ 51.9' 

State: Illinois --_..;;~;.;;.,;.;.---
Surface Elevation: 783.3 ---~~---Total Depth: --~..;.5~1.~9·~--

Date Complete4: ___ l_ll __ S_/9_7 __ _ 
Well-Size: 12" Perf. 8" Solid --------Length ·of Solid Pipe: ___ .;;;;2.;;.Q•;;..9_' __ _ 

Comments 

Dry 

75°F 
i 
i 

i 
! 
j ---------------.;:·. ··,. ! 

______ w_e_t @ ___ 4_8_'.;._S_l' _____ t~ .. ) J 

) 
,, / .......... 

J/{p 

! 
j 
i 
! 
i 

l 
1·· 



R 002669

EL.=785.7 

.=781.5 

EL.=779.7 

EL.=776.7 

EL=774.7 

1 O"X8° REDUCER 
12"X1 O" REDUCER 

EL.=77O.7 
EL.=769.2 

.... ·---~ ... · ........ . 

8" TEE WITH 8"X6" REDUCER 

• 
4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

_..,__ ____ TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
a• DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

NP--REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

• 

• 

....:E:=:L::.::·=~7:..::3~2~.2~---f-....--~~~::-:t--- 12" DIA. HOPE FUSED CAP 
____ EL __ .=_7_3...._0_.7_--11""11r'----------BOTTOM OF BORE HOLE 

Extraction Well No. EW-57 
StM.E: N.T.S. APPIIC7ffl) 11'1': 
~TE: Nov 1997 -f' ::I" A 

DRA•ll'r: TLS • ..,..___----, 
REVISED: 

Zion Landfill - Site 2 
Z·ion, Illinois 



R 002670

• 

• 

• 

••• ······--·-·---·--..: .. -.. · ... ! 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 State: Illinois 
Well Number/Name: EW-57 Surface Elevation: ---~78~1-.5~--------~-Exact Location (Coordinates): 11365N 10442E -----~~--Ins tall a ti on Date: 1/15/97 ---~~---Bo re Hole Size: 36''-

Total Qepth: 50.8' --------Date Completed: 1/15/97 
Well Size: --,1=2~" P=e-rf~.'""'8-" =so_,li.,..._ d---------Length of Perforated Pipe: 37 .0' -------- Length of Solid Pipe: 16.5' --------

Material Drilled Comments 

0-0.5' Topsoil," 0.S'-5' Clay 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 

~efuse with clay (Paper, plastic, and ect.) ________ D_,ry.__ _____ _ 

105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

End of borehole@ 50.8' 

Dry 
70°F @40' 

Dry !- ·, 

-----------------~- .... ) 

i 
I=======================================------

11/18/97tlsew57.xls 



R 002671

EL.=780. 

EL.=784.5 

SAMPLE PORTS 

EL.=778.3 

EL.=775.5 

EL.=773.3 

1 O"XS" REDUCER 
12"X10" REDUCER 

EL.=769.3 
EL.=767.9 

a· TEE WITH a·xs" REDUCER 

s•x4" REDUCER 

4' •sALL VALVE 

CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER ~ENTONITE PLUG 

SAND BACKFILL 
B" DIA. SDR-:-17 HOPE PIPE 
LOWER BEN}ONITE PL~G · 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

·~-1 1 /2" TO 3° DIA. WASHED GRAVEL 

• 

• 

.....!E::!:L::.:-=::.:7~3~1~.8~---'~--~~~~:-:r-- 12" DIA. HOPE FUSED CAP 
......=;EL=-=.;...73;:.;0;;.;;. • .;;..8_ ....... w-___ ....... ........_ ___ 90rroM OF BORE HOLE 

Extraction Well No.· EW-58 
SCALE: N.T.S. APAICJVED BT: 

C.TE: Nov 1997 -rs A 
DRA• BT: TLS • 
1---------t 

REVISED: 

Zion Landfill - Site 2 
Zion. Illinois 



R 002672

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-58 --------=--Exact Location (Coordinates): 1118 lN 10438E -----------Inst all a ti on Date: 1/15/97 ----~---Bo re Hole Size: 36" --------Length of Perforated Pipe: ____ 3_6_.1_' ____ _ 

Deptb. 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil, 0.5' -5' Clay 
Refuse (Paper, plastic, and wood) 

Refuse/Clay with yardwaste 

Refuse/fires 

End of borehole@ 49.4' 

State: Illinois ----------Surface Elevation: 780.2 --------Tot al Depth: ____ 4_9 ._4 ' __ _ 
Date Completed: 1/15/97 

------=------We 11 Size: 12" Perf. 8" Solid -----~-,-----Length of S.olid Pipe: 16.6' --------
Commen·ts 

Drv 
Refuse has a lot of soil(clav) mixed in it 

70°F@ 35' 

Drv 

.• ) 

-: 
1, .-

'-······· 

: 
. i,.· __ .. : I!:::::=====================================-

. • 11/24/97Usew58.xls 



R 002673

EL.=782.2 

SAMPLE 

EL.=776.4 

EL.=77.3.4 

EL.~771.4 

1 O"X8" REDUCER 
12"X10

11 REDUCER 

EL.=767.4 
EL.=765 . .3 

8" TEE WITH 8"X6" REDUCER -

6°X4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SAND BACKFILL • 

TO METHANE 
GAS HEADER 

8° DIA. ,SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ilK-- ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1 /2" TO 3" DIA. WASHED GRAVEL 

...iE:i:L::.:-==.:7~3~1.:.:.9~---4~--~~~r;t--- 12" DIA. HOPE FUSED CAP 

-=EL=·---~ 73::.;0::.:,•~6 -flW----..L.&.&.&.l..___ 90rroM OF BORE HOLE 

Extraction Well No. EW-59 
SCALE: N. T.S. APPROIED B'I: 

DATE: Nov 1997 I :f :A 
ORAM BY': TLS 
REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 



R 002674

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 State: Illinois 
Well Number/Name: EW-59 Surface Elevation: __ ___,;~77~8..;;..5;........ __ 

Exact Location {Coordinates): 11008N 10440E Total Depth: ____ 4.;..7•;;;.9'...,..... __ 
Installation Date: 1/15/97 Date Completed:.-~~l;.../l;;,;5;.;.,/9;....7...,..... ___ _ 
_ Bore Hole Size: 36" Well-Size: 12" Perf. 8" Solid ---~~~~-Length of Perforated Pipe: ____ 3_3_.4 ____ . Length of Solid Pipe: ____ l..;.6.;.;..9_' __ _ 

Material Drilled Comments 

0-0.5' Topsoil, 0.5'-4.5' Clay 
Paper. plastic, and wood Orv 

70°F@30' 

End of borehole @ 47 .9' 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 

________ DIY;.;.. ______ , .. , .. 
•·. ·1 

105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

--------------- < ... 

i · ......... .. !=====================================I 
11/18/97dsew59.xls 

I t/Z .... 



R 002675

EL.=780.2 

SAMPLE PORTS 

.=776.3 • 

EL.=774.5 
EL.=772.2 

EL.=770.0 

1 O"XB" REDUCER 
12"X10" REDUCER 

EL.=765.8 
EL.=763.8 

--->~-'---- ...,._,· -...-=,..;...,....[;:, - ... ·-' 

8"X6" REDUCER 

s•x4• REDUCER 

41 BALL VALVE . 

3' CLAY 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SANO BACKFILL 

TO METHANE 
GAS HEADER 

8" ·01A. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" • BENTONITE CHIPS. 

ISfio--REFUSE 

~-1 1 /2" TO 3" DIA. -WASHED GRAVEL 

Extraction Well No. EW-60 
SCALE: N.T.S. APPRllYEO 1ft': 

DATE: Nov 1997 7'J A REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 



R 002676• •••• •• • ....... ••-•·M•• 

• Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-60 __ __,;;;;;.._------~-

Exact Location (Coordinates): 10837N 10445E --------Ins tall a ti on Date: 1/16/97 __ ___,;;;;...;;.;;.;..;;..__. __ 
. Bore Hole Size: 36" ------------Length of Perforated Pipe: ___ ....;;3;;.;;;2;.;.;.o;;..· _. __ 

State: Illinois 
Surface Elevation: __ __,;~77;;;;;6;.;:..3.:.::._ __ 

Total Depth: __ ~4~6~.o~• ~--
Date Completed: ____ .......;;l;;..;/l;;.;:6;,;.;/9;..;.7 __ _ 

Well Size: 12" Perf. 8" Solid __ _,;;_~..;_.;;.;;.;;;;.;;;..._ 

Length of.Solid Pipe: 16.4' • · • ----------
Depth Material Drilled Commen~ 

0-6 0-0.3' To:esoil, 0.3'-4.7' ClaI 
7-13 Refuse (Pa~r. :elastic, and wood) !?!I 

14-20 
21-27 
28-34 
35-41 • 42-48 End of borehole @ 46.0' • Dry 
49-55 ' ;: ) 
56-62 

~ 

63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 • F 

126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

• .~i 

11/18/97tlsew60.xls 



R 002677

.. ~ 

., 

• 6"X4" REDUCER 
EL.=784.1 

4• BALL VALVE 
SAMPLE PORTS 

EL=780.2 
3' CLAY 

•:; 

• -.at: 

. -

BASE OF FINAL COVER 
EL.=778.7 

EL=775.7 
TO METHANE 
GAS HEADER 

EL.=773.7 BENTONITE PLUG 

1 O"XB~ REDUCER SAND BACKFILL 

12"X1 O" REDUCER 8" DIA. SDR-17 HOPE PIPE • LOWER BENTONITE PLUG 
EL=769.6 ISOLATION LAYER-ONE SACK 
EL.=768.5 OF 3/8" BENTONITE CHIPS 

REFUSE 

1 1 /2" TO 3" DIA. WASHED GRAVEL 

....2E::.!:L:.:==.7!.!3~2:..:..:.0~-~--~~~~:t--12" DIA. HOPE FUSED CAP 

-=EL=•-=.;..73;:;.;0;;.;.•.;..7_,_.---f"w----...&..lli..s..a ........ __ 90TTOM OF BORE HOLE 

Extraction Well No. EW-61 
SCALE: N.T.S. APPIIO'IEO Br: 

DATE: Nov 1997 -,-,J A 
DRAM Br: TLS • 

1------------1 
REVISED: 

Zion Landfill - Site 2 
Zion, Illinois 



R 002678

• 

•• 

• 

. . . . ... ·- ........ - ..... : 

111

1
1

11il!lilll~llllli!ilillll Bro===:=-=~m~ -\ 
1i,;..;.;..;.;.;.;..;.;.;.;.,;.,;.;,.;,;.,;.;,.;....,;,;;,;,;;,,;.;"""""""".......,........;......., _______________________ ~I - _;;:· 

Land.fill Site: Zion Landfill Site 2 
Well Number/Name: EW-61 __ ___,;;;;.........;..;;...._ __ 

Exact Location (Coordinates): __ l;...0..;.6.;..93;..;N......;l;..;0..;..3.;;..54_E __ 
Installation Date: 1/ 16/97 --------Bore Hole Size: 36" --------Length of Perforated Pipe: 36.5' --------

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

11/24/9711sew61.xls 

Material Drilled 

Refuse (Paper, ·plastic, and wood) 

End of borehole .@ 49.5' 

State: Illinois __ __;;==---
Surface Elevation: 780.2 

---_,;,.;~---
Total Depth: _____ 49;..,,·.;.,.5' ........ ---

Date Completed: ___ l_/_16_/9_7 __ _ 
Well Size: 12" Perf. 8" Solid 

---~~...;...;;.~-
_Leng th of Solid Pipe: 15.6' --------

Comments 

Dry 

_,..····. 
Dry . \ . 

I ........ 

I 

\. . 

! 
i . l 



R 002679

EL.=784.8 

EL=781.0 

SAMPLE PORTS 

EL=778.4 

EL=775.5 

EL.=773.5 

10"X8" REDUCER 
12•x·10" REDUCER 

EL=769.0 
EL.=767.6 

ai• TEE WITH a·xs" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

ro· METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8• BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

Extraction Well No. EW-62 

• 

•• 

DRAIN ll't: TLS 
REVISED: • ~____,_ __ ___,a,...._ _ ___, 

SCALE: N.T.S. APPRaVED B'f': 

DATE: Nov 1997 -f'::f A 
Zion Landfill - Site 2 

Zion, Illinois 



R 002680

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-62 ----....-....... -~=-Exact Location (Coordinates): _....;1;.;0..;;.6.;;..12;;;.;N;..._1;.;0;.;;.;2.;;..24....;E;;......_ 

Installation Date: 1/23/97 ___ ;.;....;.;..;.. __ _ 
Bore Hole Size: 36" ----------Length of Perforated Pipe: 34.6' --------

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0~0.5' Topsoil, 0.5'-S' Clay 
Refuse (Paper, plastic, and wood) 

End of borehole @ 49.3' 

State: Illinois 
Surface Elevation: ---=7s~1;..;..0~-------

Total Depth: __ ___,..,.,4,;.,,9;.;,.3"""' __ _ 
Date Completed: -~--1_/2~3~/9~7..,,.....~-

Well Size: 12" Perf. 8" Solid ____ _,;,_...;,.;.~-

Leng th of Solid Pipe: 17 .2' • --------

Comments 

Dry 
Refuse has clay (daily cover) mixed in it 

Drv 

Dry. 

: . ) 
..... · 

' 
l!::=-===-=-==============================================!I'' ••••• •' 

11/24/97tlsew62.xls 



R 002681

EL.=797.4 

EL.=791.9 

EL=788.8 

EL.=782.0 

10"X8" REDUCER 
12"X10" REDUCER 

EL.=778.0 
• , • EL.=776.6 

8" TEE WITH S"Xs• REDUCER 

6"X4" REDUCER 

4' 0ALL VALVE 

6" TOPSOIL 
3' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
------ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Ni9--REFUSE 

AM---1 1 /2" TO 3" DIA~ WASHED GRAVEL 

~E~L::.;:,==.:7~3~3~.0:.:.;•_-A.;~-~~~1:-.;-::t-- 12" DIA. HOPE FUSED CAP 

• - EL.:.~730:5 BOTTOM OF BORE HOLE 

•<> L36 .. J 
Extraction Well No. EW-63 

• 

• 

.A::',;-,. SCALE:~ N.T.S. APPRCl'IED 81': ORA• 111': TLS 

., ... , ~°"_11:_·. ·_N_o_v_1_9_9_7_._ __ ,-=_=:r_A ___ --1i-.REV1-sE_n: ___ --t • 

\. • : . :· Zion Landfill - Site 2 
Zion, Illinois 



R 002682

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Land:fill Site: Zion Landfill Site 2 
Well Number/Name: EW-63 --------Exact Location (Coordinates): _....;1;..;;0..;.9.;;;.37N.;..;;..;.....;1;..;;0 .... 14_6.;.;E;;......_ 

Installation Date: 1/23/97 --------

State: Illinois ---;;;,,;;;,;;.;,.;;.;;;;.._ __ 
Surface Elevation: 793.8 ---~~---Tot al. Depth: ___ '.'"":6~3~.3~' =----

Date Completed: __ _....;l;.;./2;;;.;3;;.;./9.;..7;.._ __ 
Bore Hole Size: 36" -------- Well Size: 12" Perf. 8" Solid 

--=_.;;.=;..;;.....;;:.;;:~-
Length of Perforated Pipe: ____ 4_3_.6_' __ _ Leng th of Solid Pipe: ___ ..;;2;.;;0.;.;.8;...' __ _ 

Material Drilled Comments 

0-0.5' Topsoil, 0.5'-6' Clay 
Refuse (Paper, plastic, and wood) 

75°F@ 38' 
·-

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
·10-16 
77-83 
84-90 
91•97 

98-104 

_____________ ,- ._. _______________ ,, ··-.. 

105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

End of borehole@ 63.3' 

--------------- \"_ ! ...... :· 

.- • Drv-: . • 

'======================================.!: ••• , 

11/24/9711sew63.xls 



R 002683

EL.=796.5 

EL.=790.8 

EL.=787.8 

EL.=781.3. 

1 O"XS" REDUCER 
. 12"X10" REDUCER 

EL.=777.3 

EL.=775.8 

8°X6" REDUCER 

6"X4" REDUCER 

4' •BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~;...._,, 1 1/2" TO J" DIA.· WASHED GRAVEL 

...!E~L::.:.=:::.:7~3~2~.8~----4U---~~::::::1-o!:'"":t--- 12" DIA. HOPE FUSED CAP 

-=EL=•-:,,;,.:..73;:;.:o::;.;•,:.8_···__,.w-___ '-L,.IL..&.a ....... __ 90rroM OF BORE HOLE 

• Extraction Well No. EW-64 

• 

• 

$CAL£: N.T.S. APPROIEO BY: 
DATE: Nov 1997 1':'f A 

1-DRA_ .. _•_: _T_LS_-t. 
Rt'IISED: 

Zion Landfill - Site 2 
Zion, Illinois 

3 



R 002684

• 

• 

• 

00 HOM• 0 •• :. 0 H •- ...... . 

Browning .. Ferris Gas Services,' Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-64 ------~-Exact Location (Coordinates): 11255N 10159E --------Inst all at ion Date: 1/23/97 ___ .;.....;,. _____ _ 

Bore Hole Size: 36" --------Leng th of Perforated Pipe:· ____ 4_3._0_' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
S6-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil. 0.5'-5.5' Clay 
Refuse 

End of borehole @ 61.3' 

State: Illinois 
Surface Elevation:---.;;;,7,;.,,;9~2.;.;;;l:__ __ 

Total Depth: ---~6~1~.3~' ,----
Date Completed: 1/23/97 -----------We 11 Size: 12" Perf. 8" Solid _....,__,;;..~...;;.....,;;;..;;;.;;.;;._ 

Length of Solid Pipe: ___ ..;;2;..;.0_.7_' __ _ 

Comments 

Drv 

Wet @ 35'/black muck 

.. 
; 

·1 •• ..... l '========================================I.I 

11/24/97tlsew64.xls 



R 002685

8 ... TEE WITH 8nX6n REDUCER 

6"X4.. REDUCER 
EL.=786.8 

4• BALL VALVE 

L.=782.7 

EL.=781.6 

EL.=778.6 

EL=777.1 

10-X8n REDUCER 
12nx1O• REDUCER 

EL.=772.6 
EL.=77O.9 

• 6n TOP.SOIL 
3" CLAY 

BASE OF FINAL COVER 

- TO METHANE 
-"'---- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
Sn DIA.. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Niao--REFUSE 

~-1 1 /2" TO 3.. DIA. WASHED GRAVEL 

....!E::!:L::.:.=::.!7~3~3::!:.6~--4~--~;..+t=!-!=-=t--- 12"' DIA. HOPE FUSED CAP 
___ EL=·-= .... 73=2=·--,s_....,.....,_ ____ ......., ....... __ 9orroM OF BORE HOLE 

Extraction Well No. EW-65 
SCALE: N.T.S. APPRGIIED 11'1': DlfAIN In': TLS 
DATE: Nov 1997 -r:rlc 

Zion Landfill - Site 2 
Zion, Illinois 

"' ... --· ... i----=....,..·-· -~ ---.," _....,.._ ..,-___ "-~. --•• -_-C-.Q-M-,-. -In--c-~.-. ~-__ ..,...,, -,-3-._--__ --1 -~-~- ... 



R 002686

• 

·• 

• 

... -. 
. . . . .. . ..... 

Browning-Ferris Gas Services, Inc. 

W ~ Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW•65 --------Exact Location (Coordinates): __ l~0..;.6.;..17..;;N___,;l..;;00..;.5_2_E __ 

Installation Date: 1/29/97 
--__,.;~....;...---

Bo re Hole Size: 36" --------Length of.Perforated Pipe: ___ ....;3..;.7.;.;;.3_' __ _ 

Depth 

0-6 
7•13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material DrWed 

0-0.5' Topsoil, 0.S'-7' Clay 
Refuse (Paper, plastic, an_d wood) 

End of bor~hole @ 50.1' 

State: Illinois 
Surface Elevation: __ __;~7~82~.~7 :.__ __ 

Total Depth: ___ ..;;5....;0.;.;;.l;...' __ _ 
Date Completed: -~~l:;..../2~9..;.,/9;...7_,_ ___ _ 

Well.Size:· 12" Perf. 8" Solid ___ .....;.;.,;....;........;..;._,__ 

Length o_f Solid Pipe: ___ ....;1;.;;.5.;,;;.9_' __ _ 

Comments 

Dry 

90°F@22' 
Dry 

·Dry r· \ 
------------'--------\ } 

• --- .. 

j 

ll::::===================;===================-····/ 

11/18/9711sew65.xls 



R 002687

EL.=786.6 

EL.=780.9 
EL=777.9 

EL.=!=774.4 

10~8° REDUCER 
12°X1 O" REDUCER 

EL.=770.4 
EL.=769.2 

8 11 TEE WITH 8"X6" REDUCER 

s•x4" REDUCER 

4•• BALL VALVE 

CLAY 

BASE OF .FINAL COVER 

- TO METHANE 
_.._____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
811 DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8° BENTONITE CHIPS 

lYi't--REFUSE 

~-1 1 /2" TO 3'" DIA. WASHED GRAVEL 

-!E!:::!:L::.:·=~7:.,::3~3::.:!.9:.__-'IIO---~~t~:-:t--- 12" DIA. HOPE FUSED CAP 

_,;::;EL=•-=.;..73=2=·9-----....,.--_ ....... .......,........,..__ 90TTOM OF BORE HOLE 

Extraction • Well No. EW-66 

• 

• 

SCALE: N.T.S. APPRCHED Bf: 

DATE, Nov 1997 --r J A 
DRA* Bf: TLS • 
i---------i 

REVISED: 

Zion Landfill - Site 2 
Zion. Illinois 



R 002688

• 

• 

• 

••••• •••••••• •• ···- ·1 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-66 ------------Exact Location (Coordinates): 10605N 9904E --------Ins tall a ti on Date: 1/29/97 --------Bo re Hole Size: 36" -----.----Leng th of Perforated Pipe: ___ ...;3.;;.5..;;.3_' __ _ 

Material Drilled 

0-0.5' Topsoil, 0.5'-4.5' Clay 
Refuse (Paper, plastic, and wood) 

State: Illinois 
Surface Elevation: __ __.:;~78~2~.8~--

Total Depth: --~--49~---9·-=--­
Date Completed: __ ___;l;.;./2;:;.;9;_;_'/9=-7=-----

Well Size: 12" Perf. 8" Solid _.....;;.;;;;....;;..;.:.;;~..;;..;;;,;;;.;;._ 
Length of Solid Pipe: ___ ...;l;..;.7.;...4;...' __ _ 

Comments 

90°F@ 30' 

). 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 

__ ....;;En~d..;.o_f_bo_r_eh;;;.o;..;.le......;@;...4_9..;.._9' ___________ . .;;;D..;.ry"-,,;.. ______ { ) 

105-111 
112-118 
119-125 
126-132 
133-1°39 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

• ,_ ... ...-L========================================:===l 

11/1 B/97tlsew66.xls 



R 002689

EL.=802.4 

EL=798.3 

EL.=796.8 

EL=793.3 

EL.=786.6 

1 O"XB" REDUCER 
12"X 1 O" • REDUCER 

. 
EL.=782.6 
EL.=780.9 

8'" TEE WITH 8"X6" REDUCER 

6'"X4" REDUCER 

4• BALL VALVE 

3' CLAY 

BASE OF FINAL COVER 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8~ BENTONITE CHIPS 

LY,i9--REFUSE 

'-«if"- 1 1 /2" TO 3" DIA. WASHED GRAVEL 

~E~L::.:==.,;7~3~4=:.3:..._---4~--~~~:-:t--- 12" DIA. HOPE FUSED CAP 

....::.:EL:::.·=_7.;..;:3:;.;:3;,;,;:.3:;__----t-w-----"._..........,. ...... __ BOTTOM OF BORE HOLE 

Extraction Well No. EW-67 

• 

• 

SCALE: N.T.S. 
~TE: Nov 1997 

DRA• ar: TLS • 
.,____----'1 

RE.VISED: 

Zion Landfill - Site 2 
Zion, Illinois 



R 002690

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: __ _.;E;;;.W_-6.;..7;.,__ __ 

Exact Location (Coordinates): _......;;.10.;;.;9...;3..;.7N~.;..98.;..8;...;6..;;E;.,___ 
Installation Date: 1/28/97 ___ ;,;._;_;,. __ _ 
Bore Hole Size: 36" ------------Leng th (?f Perforated Pipe: ____ 4_6_.6_' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
3S-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-lll 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil, 0.S'-5.5' Clay 
Refuse 

Refuse with very little cover 

End of borehole @ 65.0' 

State: Illinois 
Surface Elevation: ---~79~8~.3~--

Total Depth: ___ ...;6.;;.5·;.;;.0 .... ' __ _ 
Date Completed: ___ ___;l;.;..;/2;..;8;.;..;/9...;.7 __ _ 

Well Size: 12" Perf. 8" Solid • 
Length of Solid Pipe: ___ ...;l.;..9·;.;;.8_' __ _ 

Comments 

Dry 

Dry, 75°F @ 35' 

Wet@ 58' 
VervWet 

• _ll:::::::==============================1-... ) 

11/24197tlsew67 .JCls 

"., 

' 



R 002691

' 
EL.=804.4. 

EL.=800.3 

SAMPLE PORTS 

EL=799.0 

EL=796.0 

EL.=789.0 • 

1 O"XS" REDUC~R 
12"X10" REDUCER 

EL.=785.0 

EL.=783.1 

a• TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

CLAY 

BASE OF FINAL COVER • 

TO METHANE 
GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK· 
OF 3/8" BENTONITE CHIPS 

~-REFUSE 

~-1 1/2" TO 3" DIA. WASHED GRAVEL 

....!E:L::..:-==..!7:....::3:.::::6~.5~---f~--~....,_~~;-:t--- 12" DIA. HOPE FUSED CAP 

........,EL __ .=_7_3_J_.o ______ .......... _____ 90TTOM OF BORE HOLE 

Extraction Well No. EW-68 

• 

• 

SCAL£: N.T.S. APPRGVm BY: DRA"WN BY: TLS 

1-IM-TE_: _N_o_v_1_9_9_7......._ __ --r_s_-A ___ ____.,_REvt_sm: ____ -I • 

Zion Landfill - Site 2 
Zion, Illinois 



R 002692

• 

• 

Browning-Ferris Gas Services, Inc. 
..·•-· .... 

Well Drilling/Completion Report 
') 
,· 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-68 

State: Illinois 
Surface Elevation: ---.......;~8~00.,,..; . ...;3;_.. __ -----......,,---Exact Location (Coordinates): _......;.;11;.;;2;.;.3_8N.......;9_8..;.8_3E~-

Installation Date: 1/27 /97 __ .......;~..;.._.---

Bo re ~Qle Size: 36" --------Length of Perforated Pipe: 46.6' . --------

Total Depth: ___ .;;.67.;..;·.:;..3' __ _ 
Date Completed: __ ......... ~l;.;../2;;.7;.;../9;;..7;_.. ___ _ 

Well.Size:· 12" Perf. 8" SoUd. __ ....;.._,;.~~=---
Length of Solid Pipe: 21.3' ___ ..;;......;.._ __ _ 

Material Drilled Comments 

0-0.5' Topsoil. 0.5'-5' Clay 
Refuse Wet refuse @ 10' 

Dry@ 15' 
• Dry 

Dry, 90°F @ 48' 

Depth 

0-6 
7--13 

14-20 
21-27 
28-34 
3S-41 
42-48 
49-5S 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

--------------- ;; ) 
End of borehole @ 67 .3' 

Ii: .: 11=============================-==============I 
11/18/97Usew68.xls 

11/iJ 



R 002693

. , 

EL.=789.1 

EL.=785.7 

SAMPLE PORTS 

EL.=783.8 

EL.=780.8 

EL.=773.3 

1 O"XB" REDUCER 
12"X1 O" REDUCER 

EL.=768.8 

EL.=767.1 

8" TEE WITH 8"X6" REDUCER 

6"X4" REDUCER 

4' .BALL VALVE 

6" TOPSOIL 
3' CLAY 

BASE OF FINAL COVER 

UPPER BENTONITE PLUG 

SAND BACKFILL 

TO METHANE 
GAS HEADER 

8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

Ni----REFUSE 

-M--1 1 /2" TO 3" DIA. WASHED GRAVEL 

....:E!::!L::.:-==.7!.:3~4~.3::!....._~--~~-~~:t--12" DIA. HOPE FUSED CAP 
--=EL=-_-.;_73=3;;..;;..3"'--_,flll'l,,j _______ ........, __ 90TTOM OF BORE HOLE 

Extraction Well No. EW-69 

• 

• 

SCAI.E: N.T.S. APPROVED BY: DRAMol BY: TLS 

1-°"-:rE:_· _N_o_v_1_9_9_7 ____ -(_::f_A ___ ___. .... AlVI_SED:_. ----1 • 

Zion Landfill - Site 2 
Zion, Illinois 



R 002694

• 

• 

·• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-69 ___ .;...._ ___ _ 

Exact Location (Coordinates): 10606N 9725E _ __;;..;._ ______ _ 
Installation Date: 1/30/97 __ __;;;.;..;;;..;;.;..;...;...._ __ 
Bore Hole Size: 36" -----------Length of Perforated Pipe: ___ .___,;;3;.;;;2;;.;.8;...' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
17S-181 
182-188 
189-200 

Material Drilled 

0-0.4' Topsoil, 0.4'-5.5' Clay 
Refuse 

End of borehole @ 52.4' 

State: Illinois ---~~---Surface Elevation: 785.7 ---~-.,.,..---Tot al Depth: ___ ~5~2~.4~' __ _ 
Date Completed: -~~l;;.;./~30~1~97~~-

Well Size: 12" Perf. 8" Solid ---~~---Leng th of Solid Pipe: 22.0' --------
Comments 

Dry 

Partly decomposed/8~~F @ 25' 

Dry 
....... __ , . . . . 

. j 
::. ... -.; ___ ... 

: 11::::=========================================!I ....... 

11/18/97tlsew69.xls 



R 002695

\ 

EL.=791.6 

El.=787.7 

SAMPLE PORTS 

EL.=786.1 

EL.=783.0 

EL.=774.4 

1 O"XB". REDUCER 
12"X 1 O" REDUCER 

EL.=770.4 
EL=768.9 

Sn TEE WITH 8"X6" REDUCER 

6nX4n REDUCER 

4., BALL VALVE 

CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_.._____ GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG . . 
ISOLATION LAYER-ONE SACK 
OF 3/a• BENTONITE ·CHIPS 

M---REFUSE 

--M--1 1 /2" TO 3" DIA. '!'ASHED GRAVEL 

....:E:::L::.:.:.=::.7.:..:3:::.::3::.:..9::::..,__.A.;l~-~~,_c::~--:t-- 12" DIA. HOPE FUSED CAP 

--=EL=·-= ...... 73=2=.9 ____ ,fllll,,i ___ ....._......._....L&,. __ BOlTOM OF BORE HOLE 

Extraction Well No. EW-70 
SCALE: N.T.S. DRA• B'I': TtS 
DATE: Nov 1 997 RtVIS£D: 

Zion Landfill - Site 2 
Zion, Illinois 



R 002696

• 

• 

..... -- . ---· ...... ·: 

Browning .. Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-70 __ __,;_,____..,;..._ __ 

Exact Location (Coordinates): 10606N 9593E ----------Ins tall a ti on Date: 1/30/97 --------Bore Hole Size: 36" ------~---Length of Perforated Pipe: ____ 3_5_.o_· __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 

98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-1S3 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.5' Topsoil. 0.5'-4.5' Clay 
Refuse 

End of borehole ·@ 54.8'. 

State: Illinois 
Surface Elevation: ---~78~7~.7~--

Total Depth: ___ ..;;.5..;.;4•;.;;.8' __ _ 
Date Completed: -~=l;;../~30~/~97..._~-

Well Size: 12" Perf. 8" Solid ________ ..;;_._ 

Length of Solid Pipe: ___ ..;;2;;.;;;2;.;..;.7_' __ _ 

Comments: 

Dry 

Dry 

· .. _,,.• 

:,. .... J 

, .... ) '=====================;:================I 

11/18/97llsew70.xls 



R 002697

EL=805.8 

E =801.0 

SAMPLE PORTS 

EL.=801.7 

EL.=798.7 

EL.=791.2 

1 o"xa" REDUCER 
12"X10" REDUCER 

EL.=787.2 
EL.=785.9 

8" TEE WITH 8"X6'" REDUCER 

6"X4" REDUCER 

4' BALL VALVE 

3' CLAY 

BASE OF .FlNAL COVER 

- TO METHANE 
--------- GAS HEADER 

UPPER BENTONITE PLUG 

SAND BACKFILL 
8" • DIA. SDR-17 HOPE PIPE 
LOWER BENTONITE PLUG 
ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS 

M---REFUSE 

~-1 1 /2" TO 3n DIA. WASHED GRAVEL 

..:E::L::..-=...:7:..:3:.:6:.:.:.2=---flllW.--~i;..,_~-:--:1r-- 12" DIA. HOPE FUSED, CAP 

_EL_=_?_J .... 5 __ •2_·_· -t""II _____ ...........,......._.......,...__. BOTTOM OF BORE HOLE 

Extraction Well No. EW-71 

. ·••:.••··'·· 

• 

• 

SCALE: N.T.S. APPROIED BY: DM• BY: TLS 

~~-T~_-_N_o_v_1_9_9_7 ___ ,._s_A ___ ~~~-~----~·• 
Zion Landfill Site 2 

Zion, Illinois 
..-_ -:::--=--$'":-;-".le-.: "--~ -,'J,J-.,.. --~::.r"'~:.,.~-~ ~ -.;; • ....,;._----J..:t.~.•~-w..::;::;:::;:zr:;::::,;.;; ;_u,:,.~:..:;;:;;w:u;::~~ .. ,'-GcQ-'-1~~1-;.-.~ ... _...;;:;r~~~."', J- -~-.-..:--- -~ ~!t~ 

~- c--.=-= - - - =~== ~--- ----- -"--=-" ------ - -- ~---~- Ja,= c1't.C_.-= l=':f, ---=--"'-==--1===1 



R 002698

• 

• 

• 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill Site 2 
Well Number/Name: EW-71 -----------Exact Location (Coordinates): 10927N 9584E 

---------------Ins tall a ti on Date: 1/28/97 ------=.;.;.;...;...... __ 

Bore Hole Size: 36" ------------Leng th of Perforated Pipe: _________ 4_9_.7_' __ ____ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
84-90 
91-97 
98-104 
105-111 
112-118 
119-125 
126-132 
133-139 
140-146 
147-153 
154-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.4' Topsoil, 0.4'-5.5' Clay 
Refuse (Paper, plastic, and wood) 

End of borehole@ 65.8' 

State: Illinois 
Surface Elevation: ___ ~80"!"'1 ..... 0...._ __ 

Total Depth: __ ~~6~5~.s~· ~--
Date Completed: ___ ___,;l;;..;/2;;.;;8;;..;/9;..;.7 __ _ 

Well Size: • 12" Perf. 8" Solid -~--;.;.;,,...;...;;;..;;;.;~-
.Length of Solid Pipe: _____ 1_9._9_' __ _ 

Comments 

Dry 
80°F@ 18' 

Dry 

,·· •. 
i 

.l 

11==================================1-..... :' 

11/18/97Usew71.xls 



R 002699

•·. 

EL.=809.5 

EL.=804.4 

SAMPLE PORTS 

WELL GRADED 
BACKFILl: 

EL=803.7 

EL=800.6 

EL=791.6 

10"X8'" REDUCER 
12"X10" REDUCER 

EL.=787.6 

8" TEE WITH a·xs· REDUCER 

6"X4" REDUCER 

~• BALL VALVE 

6'" TOPSOIL 
3' CLAY 

BASE OF FINAL COVER 

- TO METHANE 
_,._____ GAS HEADER 

BENTONITE PLUG 

SAND BACKFILL 
8" DIA. SOR-17" HOPE PIPE 
LOWER BENTONITE PLUG 

ISOLATION LAYER-ONE SACK 
OF 3/8" BENTONITE CHIPS . 

~-REFUSE 

·~--1 1/2" TO 3" DIA. WASHED GRAVEL 

~E=.!:L::.:.==.7~2::.:9:.:.::.6:.,_~------~~~rt-- 12" DIA. HOPE FUSED CAP 

-=EL:::.-=_7.:.,:2::.;:8~-6:;;...··-~.,__ __ ....._,a;..a... ...... _.__90rroM OF BORE HOLE 

·~-------- ' 

---~ 

Extract~on Well No. EW-72 
SCALE: N.T.S. AflPROVtD 8'1: 

Do\TE: Nov 1997 7:r.A 
DRA• •= TLS 
IIEVISID: 

Zion Landfill Site 2 
Zion, Illinois 



R 002700

• 

• 

• 

• •••• ••••• .. •••·••'N .: • 

Browning-Ferris Gas Services, Inc. 

Well Drilling/Completion Report 

Landfill Site: Zion Landfill - Site 2 
Well Number/Name: EW-72 -------------Exact Location (Coordinates): -~11;;;;2;.;;1~6;;..N __ 9;;..54~7E.;;;__ 

Installation Date: 1/28/97 __ ____,;;;.;..,,.~---
Bore Hole Size: 36". ______ ......., __ _ 

Length of Perforated Pipe: ____ 5_6_~8_' __ _ 

Depth 

0-6 
7-13 

14-20 
21-27 
28-34 
35-41 
42-48 
49-55 
56-62 
63-69 
70-76 
77-83 
-84-90 
91-97 
98-104 
105-111 
112-118 
119-12S 
126-132 
133-139 
140-146 
147-1S3 
1S4-160 
161-167 
168-174 
175-181 
182-188 
189-200 

Material Drilled 

0-0.S' Topsoil, 0.5'-S.5' Clay 
Refuse (paper, plastic, and wood) 

End of Borehole @ 75.8' 

State: Illinois 
.Surface Elevation: ------'"=s'='04~_~4;..._ __ 

Total Depth=--~=75=·=s· __ _ 
Date Completed: 1/29/97 

Well Size:_1_2_" P_e_rf __ &-S"_S_o_lid_HD_P_E_ 

Length of Solid Pipe: ___ ..;;;2;;.3;.;..1_' __ _ 

Comments 

Dry 

Dry/Partly Decomposed 

Dry 

'·. ;. '==========~=======================~• .. -..,:-' 

11/18/97Bsew72.xls 



R 002701

---·~ 

.. 
-=~:. 

.. 

-,._._. .... , •. •,.,••l:••. .. . . .•· ' ~ .... • . •:~•-· 

EW 1 12,416 
EW 2 12,031 
EW 3 12,137 
EW 4 12,426 
EW 5 12,420 
EW 6 12,245" 
EW 7 12,078 
EW 8 11,913 
EW 9 11,720 · 
EW 10 11,726 
EW 11 11,577 
EW 12 11,430 
EW 13 11,427 
EW 14 11,225 
EW 15 11,054 
EW 16 11,171 
EW 17 10,865 

"EW 18 10,825 
EW • 19 10,662 
EW 20 10,466 
EW ·21 10,293 

• EW 22 10,281 
EW 23 10,253 
EW 24 10,446 
EW 25 10,551 
EW 26 10,580 
EW 27. 10,933 
EW 28 11,226 

EW 29 11,027 
EW 30 10,996 
EW 31 10,806 
EW 32 10,813 
EW 33 10,505 
EW 34 10,477 .. 
EW 35 10,295 
EW 36 10,278 

TABLE I 

AS-BUILT GAS EXTRACTION WELL SCHEDULE 

BFI-Zion Landfill 
Sites lA, 1B, 2 Leachate and Gas Extraction System Construction 

Lake County, Winois 

·"". - - -~-- - ,. ......... ~ ..... _,t; •• ., . r • •• ~ • 

9,311 789.3 749.4 39.9 
9,350 802.5 747.4 55.1 
9,119 807.3 746.6 60.7 
9,097 789.0 749.9 750.9 39.1 
8,890 788.2 749.3 750.3 38.9 
8,894 797.3 7473 749.3 50.0 
8,892 799.1 746.5 747.5 52.6 
8,884 798.0 746.8 747.8 51.2 
8,871 795.2 745.8 746.8 49.4 
9,245 812.4 746.2 747.2 66.2 
8,869 799.0 745.3 746.3 53.7 
8,851 797.'l 745.5 746.5 51.6 
9,169 811.4 743.7 744.7 67.7 
8,837 795.0 743.8 744.8 51.2 
8,814 791.7 7420 • 743.1 -49.7 
9,075 809.0 743.8 745.0 65.2 
8,801 782.5 741.7 742.7 40.8 
9,(117 801.2 740.8 741.8 60.4 
8,813 776.7 739.6 740.6 37.1 
8,823 771.6 738.9 739.9 32.7 
8,794 763.5 739.0 740.0 24.5 
8,992 767.8 738.3 739.3 29.5 
9,175 766.4 739.5 740.5 26.9 
9,176 777.7 739.0 740.0 38.7 
9,011 785.9 740.2 741.2 45.7 
9,312 783.2 738.4 739.4 44.8 
9,293 804.6 740.8 741.8 63.8 
9,357 809.7 743.S 744.5 66.2 

J!'"' • 
.... ___ . •.:,,. ., .. .....,.. ~ ,•.; -~ii,, . • • 

8,473 764.2 696.9 697.9 67.3 
8,272 751.9 710.1 711.1 41.8 
8,302 746.4 703.5 704.5 42.9 
8,517 750.6 704.8 705.8 45.8 
8,312 743.2 700.4 701.4 42.8 
8,539 747.7 709.0 710.0 38.7 
8,330 745.0 696.7 697.7 48.3 
8,516 746.4 695.6 696.6 50.8 

{~i~~~~ai~~W~~4.'1;t~~~1'·?~~~%.~Z!. 

• 
.,._ ... ,_.,_ ... .--:· 

23.9 19.6" 
32.8 24.9 
32.7 31.5 
22.8 19.2 
22.9 19.4 
31.9 20.5 
33.0 23.6 
37.0 18.1 
34.0 19.2 
41.0 29.3 
34.2 23.2 
37.1 18.3 
44.0 27.9 
35.2 19.5 
34.0 19.0 • 42.5 26.1 
24.5 19.5 
38.0 26.4 
19.8 20.6 
14.0 22.2 
9.3 18.4 

11.1 21.5 
10.0 19.8 
22.0 20.6 
28.8 20.1 
28.8 • 20.4 
42.0 24.8 
44.5 24.8 

~1.B:!ml" ~~ . , . ~-~- _!!,,,.,:_.:.: •• -

49.0 20.9 
26.0 17.9 
28.0 17.1 
31.0 17.6 

• 27.0 17.9 
22.0 19.3 
33.0 17.4 
33.2 20.3 
-~9:~-.·••<-: 1~~--=(l~·-:,-:-··. : __ 
........... ,.., -..•N.· .. .:,:!'"•·•.·:•,--.. -~ ... ~-· 

• 
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-TABLEl 
AS-BUILT GAS EXTRAcnON WELL SCHEDULE • 

BFI•Zion Landfill 
Sites lA, 1B, 2 Leachate and Gas Extraction System Construction 

Lake County, Illinois 

r.•.:;,.,_~-,:;,:-A,t·ilol-,~l •• ,. .,_.,_ .... 
fi• ..... \•,-~ ·--· . !' .... , -~ . ~--,. 

EW 37 11,50 9,544 50.S 22.6 
EW 38 11,816 9,520 801,1 66.3 "47.5 22.2 
EW 39 12,138 9,522 794.1 735.8 736.8 58.3 423 20.2 
EW· 40 12,423 9,570 781.7 735.6 736.6 46.1 32.0 19.0 
EW 41 12,392 9,747 782.7 735.0 736.0 47.7 34.3 16.7 
EW 42 12,399 9,92S 776.8 733.6 734.6 • 43.2 31.0 16.3 
EW 43 12,121 9,817 796.7 733.8 734.8 62.9 46.5 19.6 
EW 44 11,827 9,827 798.5 735.4 736.4 63.1 44.7 20.7 
EW 45 11,513 9,858 799.9 733.6 734.6 66.3 48.6 21.3 
EW 46 "12,398 10;082 775.8 732.6 733.6 43.2 29.7 17.0 
EW 47 12,123 10,176 792.7 732.5 733.5 60.2 43.0 20.7 
EW 48 .11,822 10,183 794.7 731~ 732.2 63.5 45.0 21.5 
EW 49 11,515 10,157 , 794.7 730.7 .. 73+7 64.0 44.0 22.6 
EW 50 12,396 10,262 776.7 730.6 732.3 46.1 31.7 17.3 
EW 51 12,403 10,433 77S.8 730.8 731.8 45.0 31.7 17.4 
EW 52. 12,226 10,450 781.3 729.7 731.2. 51.6 33.0 21.9 
EW 53 12,052 10,448 781.7 731.1 732.1 50.6 33.0 21.1 
EW 54 11.875 10,448 782.6 _730.7 731.7 51.9 34.0 21.5 
EW 55 11,709 10,439 784.1 729.5 731.0 54.6 36.0 22.0 
EW 56 11,532 10,440 783.3 731.4 732.4 51.9 34.0 20.9 
EW 57 11,365 10,442 781.5 730.7 732.2 50.8 37.0 16.5 
EW. 58 11,181 10,438 780.~ 730.8 , 731.8 49.4 36.1 16.6 
EW'. -~--5g-- 11,008 10,440 778.5 730.6 731.~' 47.9 33.4 16.9 
EW 60 10,837 10,445 776.3 730.3 731.8 46.0 32.0 16.4 
EW 61 10,693 10,354 780.2 '730.7 732.0 49.5 36.5 15.6 
EW 62 10,612 10,224 781.0 731.7 733.0 49.3 34.6 17.2 
EW 63 10,937 10,146 793.8 730.5· 733.0 63.3 43.6 20.8 
EW 64 11,255 . 10,159 792.1 730.8 732.8 61.3 43.0 20.7 
EW 65 10,617 10,052 782.7 732.6 733.6 .50.1 37.3 15.9 
EW 66- 10,605 9,904 782.8 732.9 733.9 • 49.9 35.3 17~ 
EW 67 10,937 9,886 798.3 733.3 734.3 65.0 46.6 19.8 
EW 68 11,238 9,883 800.3 733.0 736.5 67.3 46.6 21.3 
EW. 69 10,606 9,725 785.7 733.3 734.3 52.4 32.8 22.0 
EW ~- 70 10,606 9,593 787.7 732.9 733.9 54.8 35.0 22.7 

.EW 71 10,927 9,584 801.0 735.2 736.2 65.8 • 49.7 19.9" 
EW 72 11,216 9,547 804.4 728.6 729.6 75.8 56.8 23.1 

~.-~'-'---~--~~~~au.a!·~·. . ·---. ~~·. v. 
,._ . ·' ...... ,~:: .... -~ .. ~'!t-~. ... . -❖~ ~~ -·· r~1§ifi~~~ '~~ •. • -~- :'-it .. ~ .• "~•~.-..1..~-..!••· 

~08·8~~--• ....... ~~~,,~ 
.•• ,. •.• .,.•.-=-· *'"··· ;!.1:· .. ·~•;· .. ~ BY:ASP 

CHECI<ED:MJT 
PROJECT NO.: 3828 
FILE: p: \ data \projects \3828\ wschedul.xls 
DATE: 12/18/97 
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Site lA, Profile N, Sta. 6+50 
Site 2, Profile A, Sta. 10+00 

Site 2, Profile A(Lat. to EW~),.Sta.1+50 
Site 2, Profile A, Sta. 6+00 

Summary: 

Mean 

Standard Deviation 

Maximum 

Minumum 
~Y: ASP 
' C:ffECKED: MJT 

PROJECT NO.: 3828.03 
I 

FILE: p:\data\projects\3828\so!J.xls 
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' ·:, ~; 

SUMMARY OF LABORATORY SOIL TESTS 

BFI-Zion Landfill 
Sites 1A, 1B, and 2 Gas and Leachate Extraction System Construction 

Lake County, Illinois 

2/13/'1/ 
4/10/'ll 77.2 47.1 37 19 I 4.SOE-09 I 114.7 I 
5/7/fll 78.2 41.1 29 14 
6/19/'1/ 81.7 45.5 34 15 I 6.408-09 I 114.0 I 
7/24/97 81.1 44.4 34 17 

79.6 44.5 34 . 16 5.58-09 

2.2 2.5 3 2 1.3E-09 

81.7 47.1 37 19 6.4E-09 

71.2 41.1 29 14 4.SE-09 

tof. 

16.6 CL 

CL 
15.5 CL 

CL 

,,.-,.-,11;.-;'s"'~~p-~-.,-------;:-. 
1.;;-,1i=•::,, .. ~~i _ ro~t~r . . : •. 

--~~.:::~i . :ji~~·-
115.0 15.7 

• :• 
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Table3 '"t­
i .-· 

System Maintenance Schedule Summary 

Maintenance Activity 

Wells/Probes 
1. Inspect for settlin~ weeds, leaks, water 
Extraction System Piping 
1. Inspect for settling, weeds, leaks, water 
2. Exercise header isolation valves 
Condensate System 
1. Check storage tank volumes and condition 
2. Check isolation valve operation; inspect for leaks at fittings 
3. Analyze condensate for pH, COD, TSS, and conductivity 
4. Analvze condensate for priority pollutants 
Blower Building 
1. Inspect piping, fittings, valves, seals for leaks or breakage· 
2. Drain knock-out pot during changeover 

Frequency 

Monthly 

Monthly 
Quarterly 

Weekly 
Quarterly 
Annually 
Annually 

3. Check for belt condition, loose connections, vibration at blower 

Weekly 
Weekly 
Weekly 
Monthly 
Quarterly 
Quarterly 
Quarterly 
Semi-Annually 
Annually 
Annually 
Semi-Annually 
Semi-Annually 

4. Drain blower and header low points during changeover 
5. Inspect fire extinguishers . 
6:- Lubricate blower motor bearings 
7. Lubricate exhaust fan 
8. Calibrate explosive gas sensor(s) and check alarm function 
9. Lubricate bl~wer bearings 
10. Oean knock-out pot and demister 
11. Check motor/blower alignment 
12. LFG samples at blower dischar2e 
Flare 
1. Drain flame arrestor 
2. Inspect control panel for water damage 
3. Check propane level 
4. Replace charts 
5. Weed, debris removal 
6. Oean flame arrestor 
7. Visually inspect refractory 
8. Inspect gas solenoids 
9. Oean/ inspect flame scanner view and yent 
10. Pur2e blower/motor lubrication 

Semi-Annually 
Weekly 
Monthly 
Weekly 
Monthly 
Annually 
Quarterly 
Annually 
Semi-Annually 
Semi-Annually 

1:\\WMSMPmoo.o3828\06\10003828.DBA O'l/18/98 /,Sal_ 

7i., ;,, 

! 
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APPENDIX D - MONITORING AND RECORD FORMS 

■ Weekly Gas Monitoring Report 

• 
■ Monthly Gas Monitoring Report 

■ Maintenance and Repair Log 

■ Weekly LFG Extraction System Report 

■ Instrument Calibration Record 
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Weekly Gas Monitoring Report 

•• 
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WEEKOF 

WEEKLY GAS MONITORING REPORT 

BFI- ZION LANDFILL 

DATE 

...... ···········:··-· 

• 
------------ ---------------

TECHNIOAN 

. 
GAS 

MONIT.ORING 
.PROBE No.· ·%LEL %MEffiANE COMMENTS 

GMP-1 SitelB 

GMP-2 SitelA 

GMP-3 SitelA 

GMP-4 Site2 

GMP-5 Site2 

GMP-6 Site2 

GMP-7 Site2 • GMP-8 Site2 

GMP-9 Site2 

GMP-10 Site lA 

GMP:-11 ~ite 1 B (near blower) 

GMP-12 Site 1B (near blower) . 

GMP-13 SitelB 

GMP-14 Site lB 

GMP-15 SitelB 

GMP-16 SitelB 

. 

• 



R 002710

• 

•• 



R 002711

• 

Monthly Gas Monitoring Report 

-
J· . 

• 
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WEEK OF 

MONTHLY GAS MONITORING SUMMARY 

BFI-ZION LANDFILL 

DATE ------------
TECHNICIAN 

GAS 
MONITORING . 
• PROBENO. %LEL ·%METHANE COMMENTS 

GMP-1 SitelB 

GMP-2 Site lA 

GMP-3 Site lA 

GMP-4 Site2 

GMP-5 Site2 

GMP-6 Site2 

GMP-7 Site2 

GMP-8 Site2 

GMP-9 Site2 

GMP-10 SitelA 

GMP-11 Site 1B (near blower) 

GMP-12 Site 1B (near blower) 

GMP-13 Site 1B 

GMP-14 Site1B 

GMP-15 Site 1B 

GMP-16 SitelB· 

O&M97QQ1 

• 

• 

• 
' 
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M~tenance ~d Repair Log 

.. •. 
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Date 

...... ·o&M97001 

MAINTENANCE AND REPAIR LOG 

BFI-ZION LANDFILL GAS EXTRACTION SYSTEM 

Work Done 
" -- -

. . . • .. .. : . .. . . . . .. -· .... • .. -~-· .. 

' . 
Signed 

: . 

• 

• 
,, 
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Weekly LFG Extraction System Repo~ 

·• 
1.3 
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WEEKLY LFG EXTRACTION SYSTEM REPORT 
BFI-ZION LANDFILL 
Week of ____ _ 

Technician(s): _______ Date: 

Time: (Start) __ (Finish) 

Total System Flowrate: ______ SCFM 

Sheetl of~ 

Combustion Temperature: ___ °F Inlet Gas Temperature: __ °F 

% Methane (Flare Line): __ _ 
Inlet Gas Pressure: __ _,inches WC 

Outlet Gas Temperature: __ °F 
(Flare Line) • 
Outlet Gas Pressure: ____ inches WC 

Blowers Operating: (Circle Two) BL-1 BL-2 
AMPS: __ AMPS: __ 

Comments: ______________ ...;_ ____ ..__ ________ _ 

EXTRACTION WELL DATA 

% VACUUM FLOW "VACUUM 
TEMP. 

• EW-NO. 
l.\'IE'IHANE 

(INITIAL) (INmAL) (SET) OF 
%02 COMMENTS 

-IN. W.C. ,CFM IN. W.C. 

Sitel-A 

EW-1 

EW-2 

EW-3 

EW-4 

EW-5 

EW-6 

EW-7 

EW-8 

• 

• 
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EXTRACTION WELL DATA 

EW- % VACUUM FLOW VACUUM TEMP. 
NO. METHANE {INITIAL) (INITIAL) (SET) 

OF 
02 COMMENTS 

IN.·w.c. CFM· IN. W.C. 

EW-9 

'EW-10 

EW-11 

EW-12 

EW-13 

EW-14 

EW-15 

EW-16 

EW-17 

EW-18 

EW-19 " 
\ 

"• 

EW-20 
.. 

EW-21 
.. 

EW-22 

EW-23 

EW-24 

EW-25 

EW-26 

EW-27 

EW-28 

Site 1B 

EW-29 

EW-30 

EW-31 

EW-32 '. ' } ..... .. • •, 

O&M97001 
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• Sheet ..l of...!._ 
EXTRACTION WELL DATA 

EW- % VACUUM FLOW VACUUM .TEMP. 
NO. METHANE 

(INmAL). (INITIAL) (S~ OF 
Oz COMMENTS 

·IN. W.C. ,CFM·· ·.IN. W.C. 

EW-33 

EW-34 ' . 
EW-35 

EW-36 

Site2 
-· ... 

EW-37 

EW-38 

EW-39 

EW-40 

EW-41 

·iEW-42 • 
EW-43 

EW-44 

EW-45 
-::...r, 

EW-46 

EW-47 

EW-48 
.. 

EW-49 

EW-50 

EW-51 
.. 

EW-52 

EW-53 

EW-54 

EW-55 

EW-56 • 
O&M97001 
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EXTRACTION WELL DATA 

Sheet_!_ of 4.-· ....... _ 
-. . i 

: • I 

EW- .. .% 
VACUUM. : -:.FLOW· V"-CUUM. TEMP . 

METIIANE (INITIAL): .. _,(INITIA'·L) .. (SFI') 02 COMMENTS 
NO. 

. . . .. 

IN. W.C. CFM IN. W.C.· 
Of 

EW-57 

EW-58 

EW-59 
'-

EW-60 

EW-61 

EW-62 
, 

EW-63 

EW-64 
- .. 

EW-65 

EW-66 
.. 

EW-67 {" 
., 

EW-68 

EW-69 

EW-70 
·--- --

EW-71 

EW-72 

• 
O&M97001 

IB 
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Instrument Calibration Record 

--

~ . 

-·' • • 
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SERIAL NUMBER: 

BRAND: 

MODEL NUMBER: 

INSTRUMENT CALIBRATION RECORD 
BFI-ZION LANDFILL 

• INSTRUMENT USED 

CALIBRATION RECORD 

DATE/INITIALS RESULTS: 

.. 

= '""'-~.o;...-~:... ·•-- ·o&Me700f ~~'P-·•~---..-~,4-~..,.~~~~ ' i,U'J,l•·r •··~~~·~· ... -·-- ·-;) ..... -· ~-,.,..-~- ' Ii• .. ~£u-- I 

2-/ 

• 

• 

• 
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APPENDIX E - OSHA REGULATIONS FOR PERMIT 
REQUIRED FOR CONFINED SPACE 
ENTRY 

■ 29CFR 1910.146-Permit-Required Confined Spaces 

■ 29CFR 1910.147-The Control of Hazardous Energy 
(lockout/ tagout) 
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29CFR i910.146 __ - Per~t-Require~ Confined. ~paces 

·• 

• ··• 
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§ 1910.146 

■lotoglaf Huard S,mllol C1111t11ur■llon. 

(9) Other tags. Other tags may be used 

in addition to those required by this 

paragraph (f), or in other situa.tions 

where this paragraph (f) does not re­

quire tags, provided that they do not 

detract from the im~t or visibility or 

the signal word and major measage or 

any required tag. 

APPENDICES TO §1910.145(0, ACCmENT 
PREVENTION TAGS 

APPENDIX A TQ §l910.145(f)-RECOM.'1ENDED 

COLOR CODING 

While the standard does not specificallY 

mandate colors to be used on accident pre­

vention tags, t;he rouowing color scheme is 

recommended by OSHA for meeting the re­

quirements or this section: 
"DANGER''-Red, or predominantly red, 

with lettering or symbols 1D a contrasting 

color. • 

"CAUTION"-Yellow, or predominantly 

yellow, with lettering or aymbols in a con­

trastizlg color. 
"WARNlNG"-Orange. or predomlrlantly 

orange, with lettering or symbols in a con­

trasting color. 
"BIOLOGICAL HAZARD"-Fluorescent or­

auge or ofti.Jlfre-red. or predomina.nt\y so; 

wit;h lettering or symbols in a contrasting 

color. • 

APPENDIX B TO § 1910.145(0-REFER.r.fCBS FOR 

F'URTHD INFORMATION 

The following references provtde Wanna~ 

tion which can be helpfUl in understanding 

the requirements contained in various sec­

tions or the standard: 

29 CFR Ch. XVII (7-1-97 Edition) 

l. Bresnahan. Thomas F., and Bryk, Jo,. 

sepb. "The Hazard Association Values or Ac-

cident Prevention Signs". Joumo.l of Amer-

ican Society of Safety Engineer:,; January 1975 .. 

2. Dreyfuss. H .. Symbol Sourcebook, McGr:i.w 

Hill; New York. NY, 1972. 
3. Glass, R.A. and otheni. Some Criteria for 

Colors and Sigru in Wc,,1",laces, Nat.ional Bu­

reau or Standards. Washington DC. 1983. 

4. Gror,luc Symbols far Public Area:, amt Oc­

cur,atlonal Environment/I. Treasury Boal'.d or 

Canada, Ottawa. Cana.da., July 1980. 

3. Howett, G.L., Size of Letters Required for. 

Visfblllt11 as II Function of Viewing Distance 

and Observer Acuity. National Bureau or 

Sta.lldards. Washington DC. July 1983. • 

6. Lerner. N.D. and Collin&. B.L .. The As­

ses:rment of Safety Symbol Understandability t,y . . 

Different Testing Methods, National Bure11u oC 

Standards. Washington DC. 1980. 

1. Lerner'. N.D. and Collins. B.L .. War/cJJ)oce 

Safety Symbols, National Bureau or Stan!l­

ards, Washington DC, 19BO. 
8. Modley. R. and Meyers. W.R.. Handbook 

of Pictorial Symbols. Dover P11bll.cation, Ne1!" 

York, NY, 19'16. 
9. Product Safety Signs and Labels, FMC Cor­

poration. Santa Clara. CA. 1978. 
10. Safety Color Coding for Marking Physical 

Hcuords. Z53.1. American National Stanelards 

Institute, New York, NY.1979. 
11. Signs and Symbols for the Occu11C1ti0110l 

Environment, Con. 3-~21-11. Can&dian 

Standards Association. Ottawa. September 

19'17. 
12. Symbols far lndwmal Safety, National 

Bureau or Standards, Washington DC, April 

1982. 
13. Symbol Signs. U.S. Department of Trans­

portation, Wasbington DC. November 19'14. 

[39 F~ 23502. June 'Zl. 19'14, as amendedat 

FR 49749. Oct, 24, 15'18: 43 FR 51159. Nov. 

1918; 49 FR 5322, Feb. 10. 1984; 51 FR 

Sept.19, 19116; 61 FR9239, Mar.1, 1996) 

§ 1910,146 Permit-required confined· 

spaces. 
(a) Scope and appHcatfon. This sectJQll 

contains requirements !or practices 

and procedures to protect employees in 

genera.I industry from the hazards of 

entry into permit;-required confined 

spaces. This section does ·not apply to 

agriculture, to construction, or to ship.­

yard employment (Parts 1928, 1926, and 

1915 of this chapter, respectively). 

Cb) Definitions. 
Acceptable entry conditions means the 

conditions that must exist in a permit 

space to ~)low entry and to ensure that 

employues involved with a perml~re­

quired confinud space entry can safely 

enter into and·work within the space. 
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Attendar. ! means a.:: in~:vidua.l sta- control entry into a permit 1tpace and 
~ed outSide one or more permi1; t)lat contains the inior:nation specified 
~:es who monitors the authorized en- in para.graph en of this section . 

.,:all.ts and who performs all attend- Entry supervisor means the person 
ant's duties assigned in the employer"s . (s,uch as the employer. foreman. or 
permit space progr:im. t • crew chief) responsible for determining 

Au.thoriZed entrant means an ~·em- i! acceptable entry conditions are 
ployee who is authorized by the:em- · -present at a permit space where entry 
ployer to enter a. permit space. ·--~ ~ is planned. for- authorizing entry and 

Blanking or blinding meaiis the a.bso- overseeing entry operations, and for 
lute closure of a. pipe, line, or duct by terminating entry as required by this 
the fastening or a solid plate csuch as a section. 
spectacle blind or a skillet blind) that 
completely covers the bore and that is 
capable or withstanding the maximum 
pressure of the pipe, line, or duct with 
no leakage beyond the plate. 

Confined space means a space that: 
(1) Is large enough and so configured 

that an employee can bodily enter and 
perform assigned work; and 

(2) Has limited or restricted means 
for entry or exit (for example, tanlfs, 
vessels, silos, storage bins, hoppers, 
•ra.ults. and :;,its are spa.cos that may 
have limited means of entry.); and 

(3) Is not designed for continuous em­
ployee occupancy. 

Double block and bleed. means the clo­
sure of a. line. duct. or pipe by c\Q&ing 
and locking or tagging two in-line 
valves and by opening and lacking or 
tagging a drain or vent valve in the 
line between the two closed valves. 

Emergency ~ea.ns any occurrence (ln-
ciuding any failure of hazard control or 

•

nitoring equipment) or event inter­
or external to tlle permit space 

t-could endanger entrants. 
Engulfment means the sW"rounding 

and effective capture of a. person by a 
liquid or finely divided (fiowable) solid 
substance that can be aspirated to 
ca.use death by filling or plugging the 
resp1r~tocy system or that can exert 
enough force on the body to cause 
death by· strangulation, constriction, 
or crushing. 

Entry means the action by which a 
person passes through an opening into 
a. permit-required confined space. 
Entry includes ensuing work activities 
in that space and is considered to have 
occurred as soon as any part of the en­
trant's body breaks the plane or an 
opening into the space. 

Entry permit (permit) means the writ­
ten or printed document that is pro­
vided by the employer . to allow and 

!'i"OTE: An entry supervisor lllso may serve 
as an attendant or as an authorized entrant. 
as long a.s that person is trained and 
equipped as required by this section ror each 
role he or she Cills. Also. the duties of entry 
supervisor may be passed !rom one individ­
ual to another during the colll"SEI of an entry 
opera.ti on. 

Hazardow atmosphere means azi at• 
mosphere that may ex:,ose employees 
to the risk of dea.tli, incal)a.citatton, 
impairment of ability to self•rescue 
(that is, escape unaided from a permit 
space), injury, or acute illness from one 
or more of the following ca.uses; 

Cl) Flammable gas, va.por, or mist in 
excess of 10 percent of its lower na.m­
mable limit (LFI.i): . 

(2) Airborne combustible dust at ~ 
concentration that meets or exceeds 1ts 
LFL; 

Nara: This concentration may be approxi­
mated as a condition in which the dust ob­
scures vision a.t a. distance i>C 5 feet (1.52 m) 
or less. 

(3) Atmospheric oxygen concentra­
tion below 19.5 percent or above 23.5 
percent: • 

(4) Atmospheric concentration of any 
substance for which a dose or a perznis­
sible exposure limit is published in 
Subpa.rt G, Occupat.,ma( l{eQ,lth. ~m~ $11.­
ViTanmental ContTOl; or in Subpart Z, 
To%ic and Ha.z"a.rdo'U8 Substances, of this 
part and which could result -in em­
ployee exposure in excess of its dose or 
permissible exposure limit; 

NOTE, An atmospheric concentration of 
any substance that Is not capa~le of causing 
deatll. incapacitation. impairment of ability 
to self-rescue, injury, or a.cute Ulness due to 
tts health errects ts not covered by this pro­
vision. 

(5) Any other atmospheric condition 
tha.i is immediately dangerous to life 
or health. 
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NOTE: For air contam1Dants for ~hich 
OSHA has not detenniDed a dose or permis­
sible exposure limit. other sources or infor­
mation, such as Material Safety Data Sheets 
that comply with the Hazard Communica• 
tlon Standard. §1910.1200 or this part. pub­
lished inf'ormat.ion. and internal documents 
can provide guidance in establishing accept,­
&ble atmospheric conditions. 

Hot work permit means tbe employer's 
written autboriZation to perform oper­
ations (for exampl~. riveting, welding, 
cutwig, burning, and heating) capable 

• of providing a source of igni tton. 
Immed.ia.tely r!angerous to life or health 

(IDLH) means any condition that poses 
an immediate or delayed tbrea.t to life 
or that would cause irreversible ad­
verse health effects or that would 
interfere with an.individual's ability to 
escape unaided from a permit space. 

NOTE: Some materials-hydrogen fluoride· 
gas and cadmium vapor. for- example-may 
p."Oduce immediate transient effects that. 
even iC severe. ma.y pass without medical at­
tention. but a.re followed by sudden. possibly 
Cata.I collapse 12--72 hours afi.er exposure. The 
\ictim "feels normal"' from recovery from 
transient effects until collapse. Such mate­
rials In hazardous quantities are considered 
to be "immediately'" dangerous to life or 
health. 

Imming means the displacement of 
the atmosphere in a permit space by a 
noncombustible gas {such as nitrogen) 
to such an extent that the resulting at­
mosphere is noncombustible. 

NO"'!"E: This procedure produces an IDLH ox­
ygen-deficient atmosphere. 

Isolation means the process by which 
a permit space is remo,•ed !rom service 
and completely protected against the 
release of energy and material into the 
space by such means as: blanking or 
blinding: misaligning or removing sec­
tions of lines, pipes, or ducts; a double· 
block and bleed system; lockout or 
tagout of' all sources of energy; or 
blocking or disconnecting all mechani­
cal linkages. 

Line breaking means the intentional 
opening of a pipe. line. or duct that is 
or has beeD carrying flammable. corro­
sive, or toxic materjal. an inert gas. o:­
any fluid at &. volume. pressure, or tem­
perature cap&.ble or causin~ irajU?'Y, 

Non-permit confinec. space means a 
confined space that ~!~•eF- r.-:-t contain 
or, with !'espect tt' •. ~::,:>s;:~1eri::: h: • .:-

29 CFR Ch. XVII (7-1-97 Editipn) 

arcis, have the potential to contain any 
hazard capable of causing death or seri­
ous physical harm. 

Orygen deficient at.mosph.eTe means an 
atmosphere containing less than 19.5 
percent oxygen by volume. 

O:,:ygen enriched atmosphere means an 
atmosphere containing more than 23.5 
percent oxygen by volume. • 

Permft-reouired confined. space (f)ermi t. 
space) means a confined space that has 
one or more of the following character­
istics: 

Cl) Contains or has a potential to 
contain a hazardous atmosphere; 

(2) Contains a material tbat has. 
potential for engulfing an entrant: 

(3) Bas an internal configurati 
such that an entrant could be trapped 
or asphyxia:ted by inwardly converging 
walls or bl' a floor which slopes down­
ward and tapers to a smaller cross- sec­
tion: or 

(4) Contains any other recognized se­
rious safety or health hazard. 

Permit-required confined space 1'f'Ogram 
(permit space program) means the em­
ploye!''S overall program for control­
ling, and, where a.ppropriate. for pro­
tecting employees from, permit space 
hazards and for reguiating employee 
entry into permit spaces. 

Permit system means the employer's 
written procedure for preparing and is­
suing perml;s for entry and for return• 
ing the permit space to service follow­
ing termination of' entry. 

Prohibited cond.i:ion means any condi­
tion in a permit space that is not s..1-
lowed by the permit during the period 
when entry is authorized. 

Rescue service means the personnel 
dt!sisna.ted to rescue employees rrom 
permit spaces. 

Retrieval system means the equipment 
Cincluding a retrieval line, chest or 
full-body ha.rness, wristlets, if appro­
priate. and a lifting de,•ice or anchor) 
used for non-entry rescue of persons 
from permit spaces. 

Testing means t.he process by whicb 
the hazards that ma.y confront entra.n. 
o! a. permit space are identified a 
evaluated. TestiPS' includes !!P8Cif.Vin • 
the tests that are to bf: per!ormed in 
tbe pe!'!Dit space. 

NOTE: Testing enables em:,loyers botr. w 
devisp and implement D.Ut,quate conuol 
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measures for tbe protection of authorized en­
~ts. and to determine ifr accept.able entry 
conditions are present l.mmedia.tely pdor to. 
and du.ring, entry. 

(c) General requirements. Ci) The em­
ployer shall evalua.te the workplace to 
determine i1' any spaces are permit- re­
quired confined spaces. 

N~: Pr-Q1111r application or the deci&ion 
now cha.rt 1n appendix A to §1910 .. 146 would. 
f&clll.t.ate compliance With this requinm1ent, 

.(2) If the workplace contains permit 
spaces, the employer shall. inform ex­
posed employees, -by • posting danger 
signs or by a.ny other equally errecti-ve 

•

ns. or the existence a.nd location or 
the danger posed by the permit 

es. 
NOTE: A sign reading "DANGER-PERMIT­

REQUIRED CONFINED SPACE. DO NOT 
ENTER•· or ·using other similar lanpage 
would sa.tlsfy the requirement for a sign. 

(3) Ir the employer decides that its 
employees wifl not enter perm1r, 
spaces, the employer "shall ta.ke effec­
tive measures to prevent its employees 
Crom entering the permit spaces ·and 
shall comply with paragraphs (c)(l), 
(c)(2), Cc)(6), a.nd (c)CB). or this section. 

(4) Ir the employer decides that its 
employees will enter permJt spaces. the 
employer shall develop and implement 
a written permit space program 1ihat 
complies with this section. The written 
program sha.11 be available for inspec­
tion b:i,- employees and their 11.uthorized 
representatives. • ••• •• ·- - • 

(5) An employer m~ use the alter­
nate procedures speciCied in paragraph 
(c)(5)(1i) or this section Cor entering a 
llBrmit space under the c:ondJl!i,ons set 
forth in pa.rs.graph (0)(5)(1) or this sec­
tion. 

Ci) An employer whose employees 
enter e. permit space need not. compl;!i• 
with pa.rs.graphs Cd) through (f) and Ch) 
thro11gh (k) or this section, provided 
that: 

CA) The employer can demonstrate 
that the only hazard posed by the per­
rni t space is ail actual or potentia.l haz-

•

us atmosphere; 
) The employer can demonstrate 

t continuous forced air ventilation 
a.lone is sufficient to maintain that 
Permit space ea.re for entry: 
. (C) The employer develop!> ~onitQr­
lng and inspection dat~ that supports 

the demonstrations required by para­
graphs (c)(5)(i)(A) ~nq. (c)(5)Ci)(B) of this 
section; • 

(D) Ir an initial entry of the permit 
space is necessary to obtain the data 
required by paragraph (c)(5)(i)(C) of 
this section, the entry is performed in 
compliance with paragraphs (d) 
through (k) of this section: 

(E) The determinations and support­
ing data required by ~ragrapbs 
(c}(5)(i)(A), (c)(5)(i)(B), a.Del (C)(5)(1XC) 
of this section a.re documented by the 
employer and are made availa.ble 1io 
ea.ch employee who enters tbe permit 
spa.ce under the terms of paragraph 
(c)(5) or this section: and 

(F) Entry into the permit space 
under the terms of paragraph (c)(5)(1) 
or this section is perCormed in accord­
ance with the requirements- of para­
graph (c)(5)(ii) or this section. 

NoTE: See paragraph (c)(7) of this section 
for reclasstfica.tion or a permit spa.ce after 
all bazards within thll GPa.QI! have been ellmi­
na.ted. 

(ii) The following requirements apply 
to entry into permit spaces that meet 
the conditions set forth in paragraph 
(c)(5)(i) or this section. 

CA) Any conditions making it linsafe 
1iO remove an ent~ce cover shall be 
eliminated before the cover is removed. 

CB) When entrance -covers a.re re­
moved, the opening shall be promptly 
guarded by a railing, temporary cover, 
or other temparaey barrier that will 
prevent an accidental fall through th.e 
opening and that will protect each em­
ployee working in the space from for~ 
eigp, 9bjects entering 1ihe spa.ce. 

CC) Before an employee enters the 
space, the intierna.l atmosphere s:tiaU be 
tested, with a calibrated direct-res.ding 
instrument, for the following condi• 
tions in the order given: 

(1) Oxygen content, 
(2) Flammable gases and vapors, and 
(3) Potential t;oxic air contaminants. 
(D) There may be no hazardous at-

mosphere within the space whenever 
any employee is inside the space. 

(E) Continuous forced air ventila.tion 
shall be used, as follows: 

(J) An employee may not enter the 
space until the forced air ventilation 
has elimina.ted any hazardous atmos­
phere; 
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(Z) The forced air ventilation shall be 
so directed as to ventilate the imme­
diate areas where an employee is or 
will be present within the space and 
shall continue UDtil all employees have 
left the space; 

(3) The air supply for the forced air 
ventilation shall be from a clean 
source and may not increase the haz­
ards in the space. 

(F) The a.tmosphere v.•ithin the space 
shall be periodically tested as nec­
essa.ry to ensure that the continuous 
forced air ventilation is preventing .the 
accumulation of a hazardous atmos­
phere. 

CG) If a ha.zardous atmosphere is de­
tected during entry: 

(1) Each employee shall leave the 
space imme~atel:r,; 

CZ) The space shall be eve.luated to 
determine how the hazardous atmos-· 
phere developed; and 

CJ) Measures shall be implemented to 
protect employees from the hazardous 
atmosphere before any subseQuent 
entry ta.kes place. 

(H) The employe:- shall verity that 
the space is safe for entn· and th~t the 
pre-entry measures required by para­
graph (c)(5)Cii) o! this section have been 
taken, through a written certification 
that contains the date, the location of 
the space, ana the signa.ture or the per­
son providing the certification. The 
certification shall be made before 
e:qtry and shall be made a,•a.ilable to 
each employee en;e!"ing the space. 

(6) V.'hen there are changes in the use 
or configuration or a non-permit con­
fined space that might increase the 
hazards to entrants, the employer shall 
reevaluate that space and. if necessan·. 
reclassif3• it as a permit-required con­
fined space. 

(7) A space classi!ied by the employer 
as a permit-required confined· space 
may be reclassified as a non-permit 
confined space under the follo111"ing pro­
cedures: 

Ci) If the permit space pases no actual 
or Potential atmospheric hazards and if 
&ll hazards within the space are elimi­
nated v.'ithout ent~· into the space, the 
permit space ma.r be reclassified as a 
non-permit confined space for as lent 
as the non-atmosphe:ic hazards remain 
eliminated. 

29 CFR Ch. XVII (J-1.JJ7 Edffion) 

CU) If it is necessary to enter the per­
mit space to eliminate b&zards. such 
entry shall be performed under para­
graphs Cd) through Ck) of this section. 
If testing and inspection during that 
entry demonstrate tha.t the hazards 
within the permit space have been 
eliminated, the permit space may be 
reclassified as a non-permit confined 
space for as long as the hazards rema.i:::i 
eliminated. 

NOTE: Control or atmospheric hazards 
through forced air ventilation does not con­
stitute elimination or the hazards. Para­
graph Cc)C5) cove:-s permit space entry where 
the employer can demonstrate th&t forced 
air ventilation alone will control all hs.zar~ in the space. 

(iii) The employer shall documen 
the basis for determining that &11 haz­
ards in a permit space have been elimi­
nated, through a certification th&t con­
tains the date, the location of the 
space. and the· signature or the person 
making the determination. The certifi­
cation shall be made aYailable to each· 
employee entering the space. 

(h•) Ir hazards arise v."ithin a permit 
space that has been declassified to a 
non-permit space • under paragraph 
(c)(7) or this section, each employee in 
the space shall exit the space. The em­
ployer shall then reevaluate the space. 
and determine whether it must be re­
classified as a permit space. in accord­
ance with other applicable proVi!1iOnE 
of this section. 

CB) When an emplo~•er (host em­
ployer) arranges to ha,·e employees or 
another employer (contractor) perform 
work that invoh•es permit space entry. 
the host employer shall: 

Ci) Inform the contractor that the 
workplace contains permit spaces and 
that permit spa.ct entry is allowed only 
through compliance with a permit 
space program meeting the require­
ments of this section; 

(ii) Apprise the contractor or the ele­
ments, including the hazards identified 
and the host employer's e,.-perience. 
with the space, that make the space in. 
question a permit. space: 

(iii) Apprise the cont.,ctor or an 
precautions or procedures tha.t the host 
employer has im.plement.ed for the pro­
tection o! emplo3•ees ill or near permit 
spacer:. where contract-or personnel will 
be wo::-kmc-; 
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(iv) Coordinate entry operations with 
the contractor, when both host em­
ployer personnel and contractor per­
sonnel will be working in or near per­
mit spaces, as required by paragraph 
(d)(ll) or this section; and 

(v) Debrief the contractor at the con­
clusion of the .entry operations regard­
ing the permit space program followed 
and regarding any hazards confronted 
or created in permit spaces during 
entry operations. 

(9) In addition to complying with the 
permit space requirements tha,t;. !1-PPlY 
tQ all employers, each contractor who 

•

tained to per!onn P@rmit space 
operations shall: 

Obtain any available information 
reglU"ding pennit space hazards and 
entry operations from the host em­
ployer; 

(ii) Coordinate entry operations· with 
the host employef, when both host em­
ployer personnel 1md contractor per­
sonnel will be working in or near per­
m! t spaces. as required by paragraph 
(d)(ll) or this section; a.nd 

(iii) Inform the host employer of the 
permi_~ space program th11:t the contrac­
tor will follow and or a.ny hazards con­
fronted or cre11,ted in permit spaces, ei­
ther through a debriefing or during the 
~ntry operation. 

Cd) Permit-required confined space 1'TO­
gram (permit space program). Under 
the pe1-mit space program required by 
paragraph (c)(4) of this section, the em­
ployer shall: 

(1) Implement the measures nee. 
essa.n" t,Q prevent unauthonzed entry; 

(2) Identify and evaluate the hazards 
or permit spaces before employees 
enter them: 

(3) Develop and implement the 
means. procedures, ~nd practices nec­
essary for safe permit space entrY oper­
ations, including, but not limited to, 
the following: -

Ci) SpeoU-ying acceptable entry condi- • 
tions: 

• 

Isolating the permit space; 
) Purging, inerting, flushing, or 
ilating the permit space a.s nec­

essa:ry to elimin&te or control atmos-
pheric hazards; 

(iv) Providing pedestrian, vehicle. or 
ot~er barriers as necessa.ry to protect 
entrants from ex1:ilrnal h::i.z:irds; and 

(v) Verl(ying that conditions 1n the 
permit space are acceptable for entry 
throughout the duration or an author­
ized en t.7. 

(4) Provide the following equipment 
(specified in p!l,l"&g'l'&pbs • (d)(4)(i) 
through (d)(4)(1x) or this section) at no 
cost to employees, maintain that 
equipment properly, and ensure that 
employees use that equipment prop­
erly: 

(i) Testing and monitoring equipment 
needed to comply with paragraph (d)C5) 
of this section: 

(ii) Ventilating equipment needed to 
obtain acceptable entry coDditiO:Q!?; 

(iii) Communications equipment nec­
essary !or compliance with paragraphs 
Cb)(3) and (i)(S) of this section; 

(iv) Personal protective equipment 
insofar as feasible engineering and 
work practice ·controls do not ade­
quately protect employees; 

(v) Lighting equipment needed to en­
able employees· to see well enough to 
work safely and to exit the space 
quickly in an emergency; 

(vi) Barriers and shields as required 
by paragraph Cd)C3)(jv) or this section; 

(vii) Equipment. s11c~ as ladders, 
needed for safe ingress and egress by 
authorized entrants; 

(viii) Rescue and emergency equip­
ment needed to comply with paragraph 
(d)(9) or this section, except to the ex­
tent that the equipment is provided by 
rescue services; and 

Ux) Any other equipment necessary 
for safe entry into !LDd- rescue from per-
mit spaces. • 

(5) Eval-uate permit space conditioiie 
as follows when entry operations a.re 
conducted: 

Ci) Test conditions in the permit 
space to determine 11' acceptable entry 
conditions exist before entry is author­
ized to begin. except that, if' isolation 
01' the space is infeasible because the 
space is large or is part or a contlnuous 
syst-em lsuch as a sewer), pre-enl;ey 
testing shall be performed to the ex­
tent feasible before entry is authorized 
and. if' entry is authorized, entry condi­
tions shall be continuously monitored 
in the are~ where aut.horized entrants 
are working; 

(ii) Test or monitor the permit space 
as necessary to determine if acceptable 
er.t!:"y conditions a!"':~ being ma.intai:ned 
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during the course of entry operations; 
and 

(iii) When testing for atmospheric 
hazards. test first for oxygen, then for 
combustible gases and vapors, and then 
for toxic gases and vapors. 

NOTE: Atmospheric testing conducted in 
accordance with appendiX B to § 1910.146 
would be considered as sati&~:ring tbe re­
quirements or this paragraph. For permit 
space operations in sewers, atmospheric test­
Ing conducted iD accordance 'llrith appendix 
B. as supplemented by appendix E to 
§ 1910.146. would be considered as satisfying: 
the requirements or this paragraph. 

(6) Provide at lea.st one attendant 
outside the permit space into which 
entry is authorized for the duration of 
entry operatiom; 

NOTE: Attenda.Dts may be assigned to mon­
itor more than one permit space pro"ided the 
duties described in paragraph m or '111s sec­
tion can be affectively performed for each 
permit space that is monitored. Likewise, at­
tendants may be stationed at any location 
outside the permit space to be monitored as 
long as the duties described in paragraph m 
or this section can be errecti\·ely performed 
for each permit space that ls monitored. 

(7) If multiple spaces are to be mon­
itored by a single attendant, include in 
the permit program the means and pro­
cedures to enable the attendant to re­
spond to an emergency affecting one or 
more of the permit spaces being mon­
itored v.'1thout distraction from the at­
tendant's responsibilities under para­
graph Ci) of this section; 

(8) Designate the persons who are to 
have active roles (as, for example, au­
thorized entrants, attendants, entry 
supervisors, or persons who test or 
monitor the atmosphere in a permit 
space) in entry operations. identib· the 
duties of each such emplo~·ee, and pro­
vide each such employee with tbe 
training required by paragraph (g) of 
this section: 

(9) Develop a.nd implement proce­
dures for summoning rescue and emer­
gency services. for rescuing eiitrants 
from permit spaces. for p:-o,•iding nec­
essary emergenc1• services to rescued 
employees. and for preventing unau­
thorized personnel from at.tempting a 
rescue; 

ClOJ Develnp and irnplemen: a system 
for thE· pre,i.ll:iration, issu:i.ncr:, use. :::.:id 
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cancella.tion of entry permits as re­
Quired by this section; 

(11) Develop and implement proce­
dures to coordinate entry operations 
when employees of more than one em­
ployer are working simultaneously as 
a.uthorized entrants in a pennit space, 
so that employees of one employer do 
not enda.~ger the employees or any 
other employer; 

(12) Develop and implement proce­
dures (such as closing off a permit 
space and canceling the permit) nec­
essary for concluding the entry a.fter 
entry operations have been completed; 

(13) Re,•iew entry operations wh. 
the employer has reason to believe th 
the measures taken under the perm 
space program may not protect em­
ployees anci re,•ise the program to cor• 
rect deficiencies found to exist before 
subsequent entries are authorized; and 

NOTE: Examples or clrc\lmstances requtrlnr 
tbe re,·1ew or tbe permit space program are: 
any unautborlzed entry or a permit space. 
the detection or a permit space ha:a.rd not 
covered bi· the permit, the detection or a 
condition prohibited by the permit, the oc­
currence or an injury or near-miss during 
entn·. a change in tbe use or configuration 
or a permit space. and employee compla.ints 
about the effectiveness or the program. 

(14) Review the permit space pro­
gram, using the canceled permits re­
tained under pa.-...gra.ph (e)(6) of this 
section within l yea.r after each ent1"3" 
and revise the program as necessary. to 
ensure that employees participating in 
entn· operations a.re protected from 
permit space hazards. 

NOTE: Employers may perform a single an­
nual review covering all entries performed 
during a 12-montb period. Ir no entry is per­
formed during a 12-month period. no review 
is necessary. 

Appendix C to § 1910.146 presents exa.m• 
ples of permit space programs that are 
considered to comply with the require• 
ments or paragraph (d) or this section. 

(e) Permit system. (1) Before entrY is 
autborized, the employer shall doc·· 
ment the completion or measures 
quired by. paragraph (d)(3) or this se 
tion by preparing- a.n entry permit. 

NOTE: Appendix D to § 1910.146 presents ex­
amples o~ permits ..-hose elements a.re con­
siderel! to comply v:ith the requ:rements or 
:hi:: se.•ti:,n. 
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(2) Before entry begins, the ent;ey su- (6) The individual, by name, _cur-

pervisor identified on the permit shall rt!~tly serving as entry superv1so~, 

sign the entry pennit; to authorize with a space for the signature or in1-

eritry. tials of the entry supervisor who oJ;igi-

(3) The completed permit shall be na.lly authorized entry; 

made availal;lle a.t the time of entry to (7) The haza.rds of the permit SJ>tl.Ce to 

all authorized entrants, by posting it be entered; 

at the entry portal or by any other (8) The measures used to isolate the 

equally effective means, so that tbe en- permit space and to eliminate or con­

trants ca.n confirm tlia.t pre-entry prep- trol permit space h~rds befor,e entry; 

a.ra.tions b.ave l;leen completed. NOTE: Those measures can iia!llude · tbe 

(4) The du.ration or the pe~it may lockout or tagging or equipment a.nd proce­

not exceed the. time required to com- dures for purging-, inerting, ventilating, and 

plete the assigned task or. job identi- flushing- permit spaces. 

tied on tlie permit in accorda.nce with (9) The acceptable entry condit;ions; 

tlra,graph (0(2) o( this section. (lO) The rein~lts or initial and periodic 

Tne entry supervisor shall termi.- tests performed under paragraph (cl)(!i) 

entry and cancel the entry permit of this, section, accompanied by the 

n: names or Wtials of the.testers and by 

(i) The entry operations covered by an indication of when the tests were 

the entry permit have been completed; performed; 

or (11) The rescue and emergency serv-

Cii) A condition that is not allowed ices that can be summoned and the 

under the entry permit arises in or means (such as tbe equipinent to use 

near the permit space. and the numbers to call) for summon-

(6) The employer shall retain each tng those services; _ _ 

canceled entry permit for at least l (12) The communication procedures 

year to facilitate the review of the per- used by authorized e11:trants and ~t­

mit-required confined space program tenda.nts t;o maintain contact during 

required by para,rra.ph C4)(J.4) of this the entry; 

section. Any problems encountered (13) Equipment, such as personal pro­

during an entry operation shfl.ll be tective equipment. r.es1;tng equl~ent, 

noted on the pertinent permit so that communications equipme~t. alarm sys-­

appropriate revisions to the permit tems, and rescue equipment, to be pro--

space program can be made. vided for compliance with this section; 

(f) Entry permit. The entry permit (14) Any other information whose in-

that documents compliance wU,b ~his clusion is necess4Tl'. Biven the cir­

section and authorize~ entry to a per- cumstat1~es of the particular confined 

mit space shall identify: space, in orger to ensure employee 

{1) The permit space to be entered; safety; and 

(2) The p1,1.rpose of the entry; (15) Any a.ddit,ional permits, such as 

(3) The date and the authorized dura- for hot work. that have been issued to 

tion or the eng-y permit; authorize work in the permit i;pace. 

(4) The authorized entrants within (g) Training. Cl) The employer shall 

the permit space, by na.me or by such provide training so that all employees 

other means (for example, through the wl..ose work is regulated by this section 

use or rosters or tracking systems) as acqµire tbe understanding, knowledge. 

will enable the attenda~t; to determine and skills necessary for the safe per­

quickly and accurately, for the dura.- forma.nce or the duties U3iirned under 

tton or the permit, which authorized this section. 

entrants are inside the permit space; (2) Training shall be provi4ed. to each 

•

NO'rE: This requirement may be met by in- affected employee: 

rting a reference on the entl'l' permit as_ t.o (i) Before the employee is first as-

e means used. such as a ros-r.er or trackmr: signed duties under t)lis section; 

system. to keep track or t.be a.ut.borlzcd en- (ii) Before there 13 a change iD a.s-
t.rants within the permit space. signed duties; 

(5) Tl\e personnel, by name, currently (iii) Whenever there is a change 1D 

&erving as attendants; permit space operations that -presents a 
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hazard about which an employee has 
not previoasly been trained; 

(iv) Whenever the employer has rea­
son to believe either that there are de­
viations from the permit space entry 
_procedures required by paragraph (d)(3) 
or this section or that there are inad­
equacies in the employee's knowledge 
or use or these procedures. 

(3) The tr&ining shall establish em­
ployee proficiency in the duties re­
quired by this section and shall intro­
duce new or revised procedures, as nec­
essary, ror compliance witb this sec­
tion. 

(4) The employer shall certify that 
the training .required by paragraphs 
Cg)(l) through ·(g){3) or this section has 
been accomplished. • The certification 
shall contain each employee"s name, 
the signatures or initials or the train­
ers,. a.nd the dates or training. The cer­
tification shall be available for inspec­
tion by employees and their authorized 
representatives. 

Ch) Du.ties o/ authorized entrants. The 
employer shall ensure that all author­
ized entrants: 

Cl) Know the hazards that may be 
faced during entry, including informa­
tion on th!' .mode, signs or symptoms, 
and consequenc;eJ e>! tbe eXJ)osure; 

(2) Properly ase equipment as re­
quired by paragraph (d)(4) or this sec­
tion; 

(3) Communicate with tbe attendant 
as necessary to enable the a'.itendant to 
monitor entrant st.a.tus and to enable 
the attendant to alert entrants of the 
need to evacuate the space as required 
by paragraph Ci)(&) or this section: 

(4) Alert. the a.ttendant whenever: 
(i) The entrant recognizes any warn­

ing- sign or symptom or exposure to a 
dangerous situation. or 

(ii) The entrant detects a prohibited 
condition: and 

(5) Exit from the permit space a.s 
quickly as possible whenever: 

Ci) An order to evacuate is given by 
the attendant or the entry supervisor, 

Cii) The entrant recognizes any warn­
ing sign or symptom or ei.."J)osure to a 
dangerous situation, 

(iii) The entrant detects a prohibited 
condition, or 

(iv) An evacuation alarm is acti• 
·vated. • 

29 CFR Ch. XVII (7-1-97 Edition) 

(i) Du.ties of attendants. The employer 
shall ensure that each attendant: 

(1) Knows the hazards that may be 
faced during entry, includiDg informa­
tion on the mode, signs or symptoms, 
and consequences of the exposure; • 

(2) Is aware or possible behavioral er­
rects or hazard exposure in authorized 
entrants; 

(3) Continuously maintains an accu­
ra.te count or authorized entrants in 
the pe~t space and ensures that the 
means ased to identify a.uthorized en­
trants under paragraph (f)(4) or this 
section accurately identifies who is in 
the permit space;· • 

(4) Remains outside the permit spa 
during entry operations until reliev 
by another·attendant: 

NOTE: When the employer's psrmit entl')' 
program allows attendant entry for rescue. 
attendants may enter a permit space to at­
tempt a rescue if they have been trained and 
equipped for re_scue operations as required by 
paragraph (li:>(1) or this secuon and tr the)· 
have been relieved as required by paragraph 
(i)(t> or this section. 

(5) Communicates with authorized 
entrants as necessary to monitor en­
trant status and to alert entrants or 
the need to evacuate the space under 
para.rr.i,.ph Ci)C6) or this section: 

(6) Monitors activities inside and out­
side the space to determine 1r it is sa.re 
ror entrants to remain in the space and 
orders the authorized entrants to evac­
uate the permit space immediately 
under any or the following conditions; 

Ci) If the attendant detec1;11 a prohib­
ited condition; 

(ii) If the attendant detects the be• 
havioral errects or tuµard exposure in 
an authorized entrant; 

(iii) Ir the attendant detects a situa­
tion outside the space tbat could en­
danger the authorized entrants: or . 

(h•) If the attendant cannot effec­
tively and safely perform all the duties 
required under paragraph Ci) or this 
section: 

(7) Summon rescue and other emer­
genC)' servi~es as soon as the attendan. 
determines that authorized entran 
ma:r need assistance to escape fro 
permit space hazards: 

(8) Takes the following actions when 
unauthorized persons approach or enter 
a permit spa,:e wi:~le entry is under• 
wn.y: 
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(i) Wa.m the u~?outhorized persons 
that they must stay away from the per­
mit spa.ce: 

cm Advise the unauthorized persons 
t;h~t they must exit immediately if 
they have. entered the permit space; 
and 

(iii) Inform tbe authorized entrants 
and the entry sgpervisor U' unauthor~ 
ized persons have entered the permit 
space; 

(9) Performs non-entry resoues as 
specified by the employer's rescue pro­
cedure; and . 

(10) Performs no duties that might 
interfere with the attendant's primacy 

• 

to monitor and prgt,~ct the au­
zed entrants. 
Duties of entry su:,,ervisoTs. The em­

ployer shall ensure that eacb entry su-
pervisor: 

Cl) Knows the hazards tha.t may be 
faced during entry. including informa­
tion OJl the mode. signs or symptoms, 
and consequences of the expo$U~; . 

(2) Verifies, by checking that the ap­
propriate entries have been made on 
the permit, that all tests SJ>8Cified by 
the permit have been conducted and 
that all procedures and equipment 
specified bY the J)8rmit are in place be­
fore endorsing the permi\i and allowing 
entry to begin; • 

(3) Terminates the entry and cancels 
the permit as required by para.graph 
(e)(5) or this section; 

(4) Verifies that rescu.e 1;3ervices are 
a\•a.ilable and tha.t the means for sum­
moning them are operable; 

(5) Removes unauthorized individuals 
who enter or who attempt to enter the 
permit space during entry operations; 
!1,Dg 

(6) Determines, whenever responsibil­
itl· for a. permit space entry oJ)8ration 
is transferred and at intervals dictated 
by the ha.zards and opera.tions J)8r­
rormed within the space, that entry op­
eratiqns remain consistent with terms 
of the entry permit and that. acceptable 
entry conditions a.re maintained. 

(k) Rescue a.nd emergency services. (1) 

•

e following requirements apply to 
ployers who have employees ent.er 

rmit spaces to perrorm rescue serv­
ices. 

li) The employer shall ensure that 
eacl: member of the rescue service is 
Provided with, and is t,rained to use 

properly, the personal protective 
equipment and rescue equipment nec­
essary for making rescues from permit 
spaces. 

(il) Each member o( the rescue serv­
ice sha.li be trained tQ perform the as­
sigDed rescue duties. Each member of 
the rescue service shall also receive the 
training required of a.uthoriz~ en­
tran~ under paragraph Cg) of this sec­
tion. 

(iii) Each igember or the rescue serv­
ice shall practice making permit space 
rescues a.t lea.st once every 12 months, 
by means or simulated rescue oper­
ations in which they remove dummies, 
manikins, or actual persons froin ~e 
actual permit spaces or from represent-, 
ative permit spaces. Representative 
permi~ spaces s~l, with respect to 
opening size, configuration. and ac:Ci!:s­

sibili ty, simulate the types .or permit 
spaces from which rescue is to be per-
formed. • 

(iv) Eaoh member of. the re$cue serv­
ice snall be trained in basic fin;t-a.id 
and in cardiopnlmonary resuscitation 
(CPR). At leut one member 01' the res­
cue service holding current certifi­
cation iD n~t aid and in CPR shall be 
available. 

(2) When a.n employer (host em­
ployer) arranges to have persons other 
than the host employer's employees 
perform permit space rescue. the host 
employer shall: 

Ci) Inform the rescue service of the 
hazards they may confront when called 

• on to J)8rform rescue at the host em­
ployer's fll.CUi ty, and 

(ii) Provide the rescue service with. 
access to all permit spaces from which 
rescue may be necessary so that the 
rescue se!'\•ice can develop appropriate 
rescue plans and practice rescue oper­
ations. 

(3) To facilitate non-entry rescue, re­
trieval systems or methods shall be 
used whenever an authorized entrant 
enters a permit space, ,u1less the re­
trieve.) equipment would increase the 
overall risk or entry Ot" would not con­
tribute to the rescue or the entrant. 
Retrieval systems shall meet the fol­
lowing requirements. 

(i) Each ~qthorized entrant shall use 
a chest or full body harness, with a re­
trieval line attached at the center or 
the entrant'!:i back near shoulder level, 
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or above the entrant's head. Wristlets 
may be used in lieu of' the chest or f'ull 
body harness if the employer can dem­
onstrate that the use ot a chest or full 
body harness is infeasible or creates a 
greater hazard and tba.t the use or 
wristlets is the safest and most effec­
tive alternative. 

(ii) The other end or the retrieval line 
shall be attached to a mechanical de­
vice or t"ixed point outside the permit 
space in such a ma.nner that rescue can 
begin as soon as the rescuer becomes 
aware that rescue is necessary. A me­
chanical deVice shall be ava.ilable to re­
trieve personnel from vertical type per­
mit spaces more than 5 reet (1.52 m) 
deep. • 
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(4) Ir an injured entrant is exposed to 
a substance f'or which a Ma.teri&l Safe­
ty Data Sheet (MSDS) or other similar 
written information is required to ·be 
kept at the worksite, that ·MSDS or 
written information shall be made, 
available to the ·medical facility treat­
ing the exposed entrant. 

[58 FR 4549. Jan. 14. 1993; 58 FR 34885, June 29. 
1993. as amended at. 59 FR 26114. May 19, 1994) 

APPENDICES TO §19lo:J46--PERMIT­
REQUIRED CONFINED SPACES 

Non:: Appendices A through E serve to 
provide information and DOD•m&Ddatory 
guidelines to assist. employers and employees 
in complytnjr wit.h t.he appropriate require­
ments or t.h1s section. 

• 
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APPENDIX A TO §1910.146-PERMIT-REQUll\Etl CONFINED SPACE DECISION FLOW CHART 

DDH th• wortpl■ce cantain Confined spaces es defined by 11910.1'6 lb>? NO 

1 '---------•,r1------------------' 
I . ¥------------------------ r--' I-· lhe 110rtplace contain Penoh•reqylt'tld Confined Spacea .. defined l!r l191D.146CbJ7 !IQ-> ~ult other 

• • YES - • ~JIPI loeble 
I DSM., ..... ,. 

: SJDP 

l_1nlorm ""'°loyees II ~ind bt 11910.!4. (c)(Z).1 

w Prevent -lll'l'ff entry•• .,_1,e.s i,, 

I 11111 penall 1pacn bit .,..,.red? N10--------,tt1D.IU. CcHJ>. Do t11t ,,_ aatll• of•••· 

'-·-------TES -l 

I 
----------:v----, 
~ 11111 OOfliractors enter? 1ES.-THk will lie - a., OOfltr■clDr■' -IOJftf,_lnfo,. OOfltractor • 
,.._ ______ 110 --I raqulrecl bt ll91D. IU ·cc>CIICI>, tll) and Clll) ... i:rirectoi' Dbtllna 

I 
lnfol'lllltlon required ti,, IIP1D.IU. Co>C9>CI>, CII) 11111 CIII) tr• llwt. 

I 
V I 

lot,h contractors ■nd h•:e:""IDYNS wl 11 enter the _, ■ 

I 
_______ y_..._. _ __, 

COonlinale entry -•Hiw· n requlrlci l,y tl91D.146 
lcJCll)(lv) 11111 Cd)(l1). Prnent unautllorliecl ffltl'y. Ill II hDH -loyees enter ta 

perf!""' entry 1■sts7 
r------ YH -- ND I LJ Prevent .....,,horhecl entry. STIIP 

I --■-•t-■-pe-,.,-, t---,_--,-r111--... -,-.----■J11C--•-. -,-,-,D-.-,-.,, ... 

I Does space hav■ """"" or potential ha11r11s7 - does not ■ppl'I'• -It other OSNA H-rds. 
'---------YES ________ _, • 

. I I Eq,loyer may ohDaH ID reol1111fy ■pace ID .., • ..,.,..,11 I 
I con the haurds lie eil11lnau1n YEs--> required •••lined 111ece VJilll l191D.1'r. Cc,C7). sra;' 

'-·--------MD--' 
I 

r--t.,,--,h-o-sp1_c_e_be_N_~,-n_te_i_ned __ i_n_■_c ____ .. i"'1"'1on--s.-,-.-,-.--.TEs.-! Sp■ce llla'I' be entered ...,.r 

5

jTDP' 

enter t,y cor1tiruous forced air -.entll■lion onlr? I ! 1191D. IU. tc>CS). 

-------110-------------' 
I 

j Prepore far entry vi• .,..,.u proc-.res. Pemll not 

• ; nlid Y>lil 

V , conliti- -t 

I
I Verify acceptable entrr oonliti- C,est results recorlled, space isolated If ■- peNIII 

needed. resc~r•ll•■ns tit SYIIIIDf'I awilh ■ble, •ntrant.a pr.operly -..ipped, et:c .. ) I ~lficatlons. 

'--------~ TES =----------------------'· 
I 

Permit issuell t,y euthorl&IIIII iijjfilture. ■- Earg-y eal ■'h (jiil'DlilDitllli 

Acceptable entry c~!tions maintained througj,out entry, j •=:;':!;,!~t~::~ ~==::~:«'If 
I -,. Penalt I ■ void. INwaluau 

; 

11"1111•■- to CDrrKl/-1 prolllblled 

j Entry tul1 •-le1ocl. Pemi I rnllf'f!Od !!'!II c■rsalecl.1 ~!lftdltlon. ocwrrence of _,.,,,.., 
- • lllSlllllyl Is pra11f ., cllflclent 

prDllf"•• No re-"'ll'T !!lltlL -•• 
Audit peNlit prDfr• enCI perwlt lllled on ffahalion of (and peralt) 11 -.cl. 11111' 

entry by r.,trllfltl, •~tondllnts, testers 11111 pr..,.rer■ , etc.. ,_lrec:::':i:":1£°'-•-•-·-'----' 

'':--------------------------------.. 
' Spaces Mey have tD be ft'UYalecl and re•evahated if hazards ■rise durins entry 

[58 FR 4549, Jan.14.1993; 58 FR 34846, June 29, 1992] 
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APPENDIX B TO §1910.146-Pll.ocEDuBES POR 
ATMOSPHERIC TESTING 

Atmospllertc testJng is required ror two 
distinct purposes: evaluation or the hazards 
or the permit space and verification that ac­
ceptable entn··conditlons for entry Into that 
space exist. 

(1) Evaluation testing. The atmosphere or a 
confined space should be- analyzed using 

equipment or sllfficlent·sensit1,'1ty and speci­
ficity to identify and evaluate any hazardous 
atmospheres that Mal' exist or a.rlse, so that 
appropriate permit entrY procedures can be 
developed and acceptable entrY conditions 
stipulated for that space. Evaluation and in­
terpretation of these data. and •.development 
of the entrY procedure, should be done by, or 
reviewed by, a techDical)y qualified profes­
sional (e.g., OSHA consultation service. or 
certified industrial hygienist., registered 
safety engineer. certified sa.fety professional, 
certified marine chemist, etc.} based on eval­
uation or all serious hazards. 

(2) Verification testing; The atmosphere or a 
permit space which ma)•· contain a ~ous 
atniospbere $hould ))e test.eel for restdues or 
all contaminants identified· by evaluation 
testing using permit specified equipment to 
determine that resicfaal concentrat~ons at 
the time or tes~lng and ent."l' are within the 
range of acceptable enUT conditions. Results 
or testing Ci.e., actual concentration. etc.) 
should be recorded on· the permit in the 
space prov.tded adjacent to the stipulated ac­
ceptable entn· condition. 

(3) Duration of testing. Measurement o! val­
ues for each atmospheric parameter should 
be ma.de for at least the minimum response 
time or the test Instrument specified by the 
manufacturer. 

(4) Tuting stt'Gtified atmospheres. 'When 
monitoring for entries invoJ,'lns;- a descent 
into atmospheres that may be stratified. the 
atmospheric envelope shoulc be testec a dis­
tance of approximatel:,.·, feet (1.22 mUn the 
direction or travel and to each side. I! a sa.m­
pllni; probe is used: the entrant's ra.te o! 
progress should be slowed to accommodate 
the sampling speed and detector response. 

C5J Order ol zesting. A test for oxyge.c is per­
formed first because most combustible gas 
meters are oxygen dependent. and will not 
provide reliable readings in an oxygen defi­
cient atmosphere. Combustible gasses are 
tellted for next because tbe threat of !ire or 
explosion is both more immediate and more 
life threatening. ir. most cases. than expc,­
sure to toxic gasses a.nd vapors. Ir tests for 
toxic gasses and vapors are necessary. they 
are performec last. 

APPEllo"DI>: C TO §1910.lt~EXAMPLES OF 
P.ERMrr-REQt."'JRED CONFINED SPACE PROGRAMS 

Eramplc 1. 

H'orl:plGca. Sewe:- ent..")'. 
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PotrmUGI lulzGrcis. The employees co-o.ld be ex­
posed to the following: • • 

Engulfrne,u. 
Presence of to:ric gasu. EQullll to or more than 
10 ppm hydrogen sulfide measured as an 8-

hour time-weighted average. If the presence 
of other toxic contaminants is suspected, 
specific monitoring programs will be devel­
oped. 
Prumce of ezplosiuet/lamnuzble gases. Equal to 
or greater than 10% or the lower nammable 
limit. CLFL). 
Ozygen Deficiency. A concentration or o,cygen 
1n the atmosphere equal to or less than 19.5~li 
by volume. 
A. Entry Without PennlVAttendant 

Certification. Confined sp&ees may be entered 
without the need for a written penntt or at­
tendani:. pro'-'"ided that the space can be main• 
tained in a sare condition for entry by.­
chanical ventila.i:.lon alone, as provide 
§1910.146(c)~5). All spaces shall be consid 
permit-requirea confined spaces until 
pre-entry procedures demonstrate otherwise. 
Anl' employee required or permitted to pre­
check or enter an enclosedfconfined space 
shall have success!Ully completed, -as a min­
imum. tbe trainini; as required by the follow­
ing sections of these procedures. A written 
001111 of c,J1eranng cznd rescue procedures as re­
qub"ed l,y these s,roceduru shall be Gt the work 
site /or the duratior. of the job. The Confined 
Space Pre-Entry Check List must be com-

• pleted b3" the LEAD WO!'LKER berore entrY 
into a confined space. This list verifies com­
pletion of items Usted below. This c:taeck list 
shall be kept a.i:. the Job stte for duration or 
the job. If circumstances dictate an mte1T11p­
tlon in the wo::-k, the permit space must be 

re-evaluated and a new chect: liSt must be 
completed. . 

CoritTol of cztmosphenc and CP1g1d/mml l&Gzards. 

Pumps Gnd Lines. All pumps and lines Which 
may rea.sona.bb· ca.use contaminants to now 
into the space shall be disconnected_. blinded 
and locked out, or efCectivell' Isolated by 
other mea..ns to prevent development or dan­
gerous air contamination or engulfment. Not 
all laterals i:.o sewers or se,orm dra.1ns require 
blockini;. However. where experience or 
knowledge or industrla! use indicates there 
is a re&.§onable pot.ential ror contr.rnlnation 
or air or engulfment lnto an occupied sewer. 
then all affected laterals shall be blocked. If 
blocking andfor Isolation requires entn• into 
tbe space the pro,•isions for ent..7 into a 
permit- required confined space must be im­
plemented. 
Surveillance. The surrounding area slla. 
su:rveyed to avoid hazards sucb as dr1 
vapors from the tanks. piping, or sewers. . 
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'Testing. The 1Ltmosphere within the space 
will be tested to determine whether da.n­
gerous a.ir contamination a.nd/or oxygen defi­
ciency eXists. Detector tubes. 1Ll1Lrm only ga.,s 
montt.ors a.nd 11xplosion meters are exa.mples 
of monitoring equipment that nllLY be used 
to test permit space 1Ltmospheres. Testing 
shall b!! performed by the LEAD WORKER 
who has successrully completed \;he Gas De­
tector ~raining for tile m9nitor he will use. 
n!! minimum pa.r1Lmeters to. 'be monitored 
a.re oxYgen deficiency. LFL., and hYdrogen 
sulfide concentration. A writi;en record or 
the pre-entry test results Bh1Lll be ma.de and 
kept at the work site for the duration or the 
Job. The supervisor will certify ·1n writing, 
bued upon the results or the pre-entry test­
ing. that all hazards hlLve been eliminated. 
Affected employees. shall be able to review 
the testing results. The most liaza.relous con­
ditions shall govern when wor~ is 'being per­
formed in two ILdJolning, connecting spaces·. 

•

Procedur,.s. If tlier@a.re_no· non-a.tmos­
c ha.za.rds present a.nd if the pre-11~.tr)· 
show there ls no dangerous air ci>n­
atlon and/or oxygen· deficiency· within 

the space and there is no reason to believe 
that a.ny Is likely to develop. entey into and 
work v.1.tbin may proceed. Conttnuous·:test­
ing or the a.tmosphere in the immediate vi­
clni;y 9f the workers within the space shall 
be accomplished. Th!! workers will imme­
dlmtely leave the permit space v.•hen a.ny or 
the gas monitor alarm set points a.re reached 
as defined. Workers will not return to the 
area until a SUPERVISOR who has com­
pleted the gas detector training has used a 
direct reading 1_ti1.$ detector to evaluate liho 
situation and has determined that it Is safe 
to enter. • 
.Rf/scue. Arrangements for rescue services a.re 
not required where there is no attendant. 
See the rescue portion of section B., below. 
for 1Jl~t:ructions regarding rescue planning 
where an entr:v permit is required. 
a. EntTp Permit Re/lllire/1 
Pennies. Confined Space Entry Permit. All 
space& shall be consldere~· permit-required 
confined spaces until the pre-entry proce­
c;lg,res demonstrate otherv,•ise. Any employee 
required or permitted to pre-check or enter a 
Permtt-reqµired confined • space shall have 
successfully completed. as a rntn1"'1um, the 
training as required bf the following sec­
tions or these procedures. A Ulritten copy of 
OpeTating amt rescue procedures as required lly 
tl!ese procedures shall lie at the work site for the 
duration of the job. The Confined Space Entry 
Permit must. be completed before ILppro,·al 
can be i:;;veli to enter a permit-required con­
fizie~ space. This permit verifies completion 
or items listed below. This permit shall be 

-

Pt ILt the job sit.e ror the duration of the 
~- Ir circumstances cause an Interruption 
the work or a change in the ala.rm condl· 

ions for which entcy was a.pproved. a new 

Confined Space Entr:v Permit must be com­
pleted. 
Control of atmospheric and engulfment hazards. • 

• Surveillance. The surrqund1ng area shall be 
surveyed to. a.void hazards such as drifting 
vapors from tanks, piping or sewers. 
Testing'. The confined space 1Ltmosphere shall 
be teste(!, to determine whether dangerous 
air contamination a.nd/or oxygen denclency 
exists. A direct reading gas mQpitor shall be 
used. Testing shall be performed by the SU­
PERVISOR who has successfully completed 
the gas deteetor treJning for the monitor. be 
will use, The minimum parameters to be 
monitored are o:xygen deficiency. LFl, and 
hydrogen sulfide concentration. A written 
record or the pre- entry test results shall be 
ma.de and kept at the work site ror the dura­
tion of the Job. Affected employees shall be 
able to review the testing .results. The most 
hazardous conditions shall. govem when 
work Is being .performed· in two adjoining, 
connected sp.1ces. . . 
Space • Ventilation. • Mechanical• ventilation 
systems. where ··applicable, shalt' be set at 
100% outside air. Where possil!le, open a.dclt­
t10Ji1Ll ·manlloles to increase alr circulation. 
Use porta.ble blowers to augment natural cir-­
cula.tion tr needed. After a suitable venwat­
lng period, repeat the testing .. J;lntrY may nor. 
begin 11-utll testing has demonstrated that 
tho llazardous atrnosp)ler@ has been ellmi• 
nated. 
~try Proced.ures. The following•.procedµre 
shall be observed under a.ny or the following 
conditions: l.) Testing demonstrate& the ex­
istence or dangeroll.3 or deficient conditions 
a.nd additional ventilation CILDDOt reduce 
concentrations to safe levels: 2.) The atmos­
phere tests as sare but 11nsa.fe conditions can 
reasonably be expected ·to develop: 3.) It Is 
nor. reasible to provide for ready exit rrom 
spaces equipped with automatic fire suppres­
sion s~·stems and it is not practical or safe to 

• deactivate such systems: or 4.) An emer­
genc1· exists a.nd it ts not feasible ~o we.it- ror 
pre-entry procedures to take effect. 

All personnel rnust be trained. A self con­
tained breathing appa.rl!,t.US sha.11 be wom by 
a.ny person entering the space. At least one 
worker slla.11 stand bl• the outside of the 
space ready to give a.ssl!;tance in case or 
emergency. The standby worker shall have a 
sel! contained breathing appa.ra.tus available 
for immediate use. There sllall be at least 
one additional worker within sight or call or 
the standby worker. Continuous powered 
communications slla.ll be maintaiJled be­
tween the worker ,..lthin the confined space 
a.nd standby personnel. 

l1' at any time there is an:,.· quest1oi,able ac­
tion or non- movement by the wo,;!£er inside, 
a verbal check wm be made. If tbere ls no re­
sponse. the worker will be moved imme­
dia.tel)'. Ezr:@tlon: If the worker is disabled 
due to falling or impact. he/she shall not be 
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removed from the confined space unless 
there is immediate da.Drer to his'ber life. 
Local fire department rescue personnel shall 
be notified immediately. The standby worker 
ma.3· only enter the confined space in case or 
an emergency (wearing the selr contained 
breathing apparatus) and onl:5" after being re­
lieved by another worker. Saret:,,· belt or har­
ness with attached lifeline shall be used by 
a.11 workers entering t~e space 'IA'ith the free 
end or the line secured outside tlie entry 
opening. The standby worker shall attemp: 
to remove a disabled worker \"ia his lifeline 
before entering the space. 

When practical. these spaces shall be en­
tered through side opening.-those within 3 
112 feet (1.07 m) or the bottom. When entry 
must be throurh a top opening. the sa.Cety 
belt shall be o! the harness t)-pe that SUS• 
pends a person upright and a hoisting de\1ce 
or similar appara.tus sba.11 be available for 
lifting workers out of the space. 

In any situation where their use ma1• en­
da.nger the worker, use of a hois.;ing device 
or safety belt and attached lifeline me1· be 
d.iscon tinued. 

When dangerous air contamination is at­
tributable to nammable and/or explosive 
substances, lighting and electrical equip­
ment shall be Class 1. Division l rated per 
National Electrical Code and no ignition 
sources shall be introduced into the area. 

Continuous ras monitorini; shall be per­
formed during a.II confined space operations. 
If ala.rm conditions change adversely, entn· 
personnel shall exit the confined space and a 
new confined space permit issued. 
Rescue. Call the fire department ser\'ices for 
rescue. Where immediate hazards to inJur;ed 
personnel a.re present. workers at the si'lie 
shall implement. emergency procedures to fit 
the situation. 

Erample2. 

Workplace. Meat and poultry renderinr: 
plants. . 

Cookers and dryers are either batch or con­
tinuous in tbeir operation. Multiple batch 
cookers are operated in paralle!. When one 
unit or a multiple set is shut down for re­
pairs. means are available to isolate that 
unit from the others which remain in oper­
ation. 

Cookers and dryers a.re horizontal, cylin­
drical vessels equipped With a center, rotat­
ing sba.ft and agitator paddles or discs. tr the 
inner shell Is jacketed, it is usually heated 
with steam at pressures ui, r.o 15D psigr (1034.25 
kPa). The rotating sbaft assembly o! the 
con:inuous cooker o:- d.--ye:- is also steam 
heated. 
Paeential Ha::a.rt!.:.. The recognized ·hnza.rds as­
sociated with cookers anC:. dryers are the risk 
that em;:u:,yces r.oulc! be: 
1. st.ruc.:l. ;.-:- ca.ul:'h;. b)· :-:..t:.:111;; .ast:.a.:.~,:-; 

... · .. ·,· · .... ,,". . ... ~. · .... :. 

29 CFR Ch. XVII (7-1-97 Edition) 

2. Engulfed in raw material or hot, recycled 
rat; 
3. Burned by steam l'rom leaks into the cook­
er/dryer steam jacket or the condenser duct 
system if steam valves are not properly 
closed and locked out; 
4. Burned b'\" contact with hot metal sur­
faces. such as the agitator shaft assembly, or 
inner shell or the cooker,dryer: 
5. Heat stress caused h)· warm atmosphere 
inside cooker:dryer: 
6. Slipping and ra.llinr OD grease in the cook• 
erldrl·er: 
'i. Electrically shocked bl' faulty equipment 
taken into the cookerldrye:-; 
&. Burned or overcome b)' fire or products o! 
com'bustio:c: or 
9. O\·ercome by fumes trenerated by we. 
or cutting done OD grease covered surfac 
Permits. The· super\'lsor in this ca.se is alwe; .. 
present at .the cooker/d.--yer or other pe:mit 
entry confined space when entry is made. 
The supervisor must follow the J)l'e-entn· Iso­
lation procedures described in the entry per­
mit i:c preparing for entry, and ensure th&:­
the protective Clothing, ventilating equip­
ment a.nci any other equipment required by 
the pe:-mit a.re at the entry site. 
Ca11tro! of ha;eartl.s. Mechanical. Lock out 
main power S'IA"itch to agitator motor at 
main power panel. Affix tag to the lock to 
inform others that a. permit enm· confined 
space entry is in progress. 
Enpulfme11t. Close all valves in the raw maie­
rial blow line. Secure ea.ch valve in Its closed 
position using chain anli l0clt. Attach a tar. 
to the valve and chain wamlntt that a permit 
entl')· confined space entry Is in progress. 
The same procedure shall be used Cor secur­
in(l' the ra~ recycle valve. 
Bums and heat stress. Close steam supply 
valves to jacket and secure 'IA1th chains and 
tags. Insert solid blank at nanre in cooker 
vent line to condenser manifold duct system. 
Vent cookerld:'yer by openini; access door at. 
discharge end and top• center door to a.now 
natural ventilation throughout t.he entn·. I~ 
faster coolini; is needed, use an portable ver,­
tila.tion ran to ill'crease ventila'&ion. COolini; 
water m&.y be circulated through the jacket 
to reduce both outer and inner surface tem­
peratures or cooker/dryers faster. Check air 
and inner surface temperatures in cooker' 
d.--yer to assure they are within acceptable 
limits before entering, or use proper proi.ec­
iive clothing. 
Fire and fume ha;eards. Careful :ll;ite pre'PIII. 
tion. such as cleaning the area wlthi 
inches ClD.16 cm) or all weldlni; or iorch c 
ting operations. a.nd proper ventilation a.rr.-­
the preferred controls. All weldlni; and cut,• 
ting operatioN, sh&.11 be done i:: acconir.:icL 
with tile requtN!ments of 29 CFR r•:,_-: !°!!lC. 
E-cop::~: Q. 0$~:•. ·i; we!.:;ni. st .. me!:}r1: t'r•·:,u:-
. ..,•c,: :.-:-,, .. ~jc.1: r.":..tJ" oc• ... ::llU•\·t:tl ,,~ ioc~: u,:t.,: ; .. :; 
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ventilation. or the use of PQrt!l,l>le ventila­
tion rans, or a combination or the two prac­
tices. 
Electnc:al shock. Electrical equipment used in 
cookertdrYers shall be in serviceable condi­
tion. 
Slips and falls. Remove residual grease before 
entering cooker/dryer. 

• Attendant. The supervisor sball be the at­
tendant !or employees entering cooker/dn·­
ers. 
Permil. The permit shall specify how isola­
tion shall be done and any other prepara­
tions needed before making entrY. This is es­
pei:ially Important 111. parallel arrangements 
or cooker/dryers 110 that tbe entire operation 

• 

not be shut down to allow safe entry 
one unit. 

cue. When necessary. the attendant shall 
call the fire department as previously ar­
ranged. 

Ezample3. 

Workplace. Workplaces where tank cars. 
trucks, and trailers. dn• bulk tanks apd 
trailers. railroad tank cars. and similar po~ 
able tanks are fabricated or serviced. 

. A. During fabrication. These tanks Md dn·­
bulk carriers are entered repeatedly 
throu&"hout the fabrication process. These 
products are not conCigured identicall1·. but 
the manufacturing processes by which they 
are made are very simlllLI'. 
Sources of haai.tds. In addition to the me­
chanical hazards arising from the risks that 
M entrant would be injured due to contact 
with cc;,mponents or the tank or the tools 
bein&" used. there Is ii.lso the risk thaL a 
worker could be inJured by breathing fumes 
from welding materials or mists or vapors 
from materials used to coat the tank inte­
rior. In addition. many of these vapors and 
mists ILI'e nammable, so the ta.ilure r.o prop­
erly ventilate a ·tank could lead to a fire or 
explosion. 
ContTol of hazards. 
Welding, I,,ocal exhaust ventilation shall be 
used to remove weldlni; fumes once the tank 
or carrier is completed to the point that 
wor~!llr.; may enter and exit only through a 
manhole. CFollow the tequirements or 29 CFR 
1910, Subp&rt Q. OSHA's welding standard, at 
all times.) Welding gas tanks may never be 
brollC'ht Into a tank or carrier that. IS a per­
mit entry confined space. 

•

plication of interior coatings/linings. Atmos­
enc hazards shall be contrglled by forced 
r ventilation sufficient to keep the atmos­

pheric concentration or nammable materials 
below 10% of the lower fla.mma.bie limit 
CLFL) (or lower explosive limit CLEL1, 
whichever term ls used locally). The a.ppr<'­
Prlat.e resplra:ors are pro,•lded an:\ shall be 
used in addi::on 1.(1 pro,.·idlni; rorc,1J vcntila-

tion If the forced ventilation does not main­
tain acceptable respiratory conditions. 

Pemuu. Because of the repetitive nature of 
the entries 1D these operations, an "Area 
Entry Permit" will be issued for a l month 
period to cover those production ILI'ea& where 
tanks a.re fabricated to the point that entl'Y 
and exit a.re made using manholes. 
AuU&o~~ijon. Only the area supervisor ma.y 
authorize an employee to enter a tank with• 
in t~!ll permit area. The area supervfeor must 
determine thl!.t conditions in the tank trail­
er. dey bulk trailer or truck, etc. meet per­
mit requirements before "11lthorlzing entry. 

Attendant. The area supervise:- shall° des­
ignate an employee to maintain communica­
tion by employer specifie4 -means with em­
ployees working in tallks to ens~ their 
safety. The attendant may not enter any 
permit entry confined space to rescue an en­
trant or ror any other reason, unless author­
ized by the rescue procedure and, and even 
then, only an.er calling the rescue team and 
bein&" relieved by as attendant by another 
worker. 
Communications and observation. Communica­
tions between attendant and entrantes) stiail 
be mainta.~ned throughout entry. Methods of 
communication that may be specified by the 
permit include voice. voice powered radio. 
tapping or rapping codes on tank walls. sig­
nalling tugs on a. rope, and the attendant's 
observation that; work activities sucb as 
chipping, g-rinding. welding, spraying. etc .. 
which require delibera.te ope~tQr control 
continue normally. These activities often 
generate so much noise that the necessary 
bearing protection makes communication by 
voice difficult. 
Rescue procedures. Acceptable rescue proce­
dures include entry by a team of employee­
rescuers, u11e or public emergency service$. 
and p!'Qcedures ror breaching the tank. Tbe 
area permit specifies which procedures are 
available, but. the area supervisor ~~es the 
final deglsion based on circumstances. (Cer­
tain injuries may ma.He It necessary to 
breach the tank to remove a person ra.tlier 
than rtsk additional injury by removal 
through an existing manhole. However. the 
supervisor must ensure that no breaching 
procedure used for rescue would violate 
terms or the entry permit. For Instance. If 
Lbe tank must be breached by cutting witb a 
toroh, the tank surfaces to be cut must be 
free of volatile or com~µstible coatings with­
in 4 inches (10.16 cm) or the cutting line and 
the atmosphere within the tank must be 

bel01'' the LFL. 
Retrieval bne and harnesses. The relirleval 
lines and harnesses generally required under 
this standard are usually impractical for use 
in tanks becau~ the Internal configuration 
cf the tanks and their interior bafnes a.nil 
other lH~ucture~ '"Dllh.l P!'f;!Vent rescuer~ rro::i 
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hauling out injured entrants. However. WI•· 
less the rescue procedure calls ror breaching • 
the tank ror rescue, the rescue team shall be 
trained Sn the use or retrieval lines and har­
nesses for removing injured employees 
through manholes. • 
B. R.epab' OT sert,1ce of "'used" tanks and bulk 
trailers. 
Sources of hazordr. In addition to facing the 
potential bazards encountered in fabrication 
or manufactunng. tanks or trailers which 
have been in service may contain residues or 
danl!'erou& materials. whether left over from 
the transPortation or hazardous cargoes or 
generated by chemical· or bacterial action on 
residues or non7hazardous e&."'lrOeS. · 
Control of limioSJ)heric hazards. A "used .. tank 
shall be brought into areas where .tank entry 
is authorized only after me tank has been 
emptied.- cleansed (without employee entry> 
or any residues; a.nd purged or 8.D3' potential • 
atmospheric~- • • 

29 CFR Ch. XVII (7-1~ EclHion) 

Welding. In addition to tank cleaning for 
control or atmospheric hazards. coating and 
surface materials shall be removed 4 inches 
(10.16 cm) or more from any surface area 
where welding or other torch work will be 
done and care takeJI that the atmosphere 
Within the tank remains well below the LFL. 
(Follow the requirements of 29 CFR 1910. 
Subpart Q. OSHA'& welding stan~. at all 
times.> 
Perm.its. Ari ent.7 permit valid for up to l 
year shall be issued prior to author1za.t1on or 
entry into used tank ttailers, dry bulk trail-
ers or trucks. In addition to the pre-entr)· 
cleaning requirement. r.hts pennlt shall re­
quire the employee safeguards specified for 
new tank fabrication or constructlo. n pe. 
areas. 
Authorization. Only the area supervisor m 
authonze an employee to entel' a tank trail­
er. 4ry·bulk trailer or truck Within the per­
mit area. The area supen-i.sor musr. deter­
mine t.ha:. the entl')• permit requirement~ 
have been met before authorizing entry . 

• 
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• Appendix D - l 
Confined space Entry Pennit 
Date, Time Issued: 
Job site/Space 1.D.-=------------
Equipment ·to be vorked on: _________ _ 

• Date and Time Expires: _____________ _ 

Job supervisor_._~~,--------------­
Work to: be performed: 

stand-by personnel ________________________________________ _ 

l. Atmosphe.ric Checks: The 
oxygen ____ I 
Explosive ____ \ L.F.L. 
Toxic ___ PPH 

2. Tester's signature 
J. Source isolation (~N~o-:-En~t~r-y~)-:- N/A 

Pulllps or lines bUnded, ( J 
disconnected, or blocked ( J 

•· Ventilation Hodlflcation: N/A 
Mechanical () 
Natural Ventilation only ( ) 

5. At111ospheric check after 
isolation and Ventilation: 
Oxygen, _____ I > 
Explosive ___ , L.F,L, < 
Toxlc. _____ PPH < 
Time, ____ ...,.._ 
Testers signature . ...,.. ___ _ 

6, Collllllllnication procedures: 

7. Rescue ,procedures: 

Yes No 
I > I l 
I I I > 
Yes No 
( ) ( ) 

l > ( I 

19.5 I 
1D \ 
10 PPH H2S 

a. Entry, standby, and back.up parsons: 
successfully completed required 

training? 
Is It current? 

9. Equipment: N/A 
Direct reading gas monitor -

tested 1( ) 

Safety hamessea and lifelines 
for entry and standby persons ( :, 

Hoisting equiPJlent ( ') 
Powered co1n111unications ( ) 
SCBA •,s for entry and sta_ndby 

persons ( )1 
Protective Clothing ( ) 
All electric equipment listed 

Class I, Division I, Group D 
and Non-sparking tools () 

10. Periodic atmospherlc tests: 

Yes No 

( ) < I 

Yes No 

( ) 

I I 
I I 
( ) 

( ) 
( ) 

( ) 

oxygen _I Time_ oxygen __ I Time __ 
OKygen _I Time __ . oxygen __ I Time __ 
Explosive I Time Explosive I Time 
Explosive-I Ti~a-:-- BxplosiYe-1 Tine= 
Toxic _I Til!la __ Toxic __ I Tbne __ 
Toxic _I Ti11e ___ -Toxic, __ I Time __ 

we h11verev1aved ·t.tie work autbori:ted by th'is pennlt and the Information. contained here-in. written 

instructions and safety procedures have been received and are ,understood, Entry cannot be approved if any 

squares are marked In the "No" •colu111n, This paniit is not valid unless au approp_riate ite:na are comple.ted, 
Pennit Prepared By: (Supervisor) ______________________ ._. __________ _ 

Approved By: (UllltSupervisorl __ ...,.., ___________ -----------------------
Reviewed ,ey (Cs Operations Personnel)=---,....,-.----,----- _________ ...;..._,..,..._...,.. ______ _ 

(prinr,d n1me) (tipaNRt 

This permit to be kept at job site. Return job site copy to Safety Office following job coi:,pletion. 

Copi,1: Whl11 Original (S1r,iy om,,1 Ytllo1v· (Unir SupemsorJ ttard(Job 1kt) 
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Jlppenctlx D - I 
BIITRY PBRJIIT 

PJ!IIM!T VALID FOR 8 ROORB ONLY •. JILL PBRNIT COPlB8 REKIIIN IIT 81TB UNTIL JOI COKPLITBD OATF.: - - SITE LOCATION/DESCRIPTION _______________________ _ 
PURFOS8 OF EtlTRY 
SUPERVISOR(S) in -c~h.~r~9~e--o~f,...,,,c~re~v~a---=T~yp~e--o-.f....,,C~r~av,-,P=h~o-n~e---=-1-------------------

COHKUNICATION PROCF.DURF.S PESCUE l'ROCEDURF.S (l'IIOtlE'""N::OU;;;ff"'B;;;E:;;RS;-;A'"T;;-;:00:;TTO=;;:K:-:J--------------_,;,..--------

• iorJfDitlO'l'!ll8 NitllNUN RiQVIRUlllft'B TO BB COJIPLETED illD UVIBDDPRI011 'fO ENl'ir• RF.QUIREKEHTS COKPl,ETF'.IJ DATE Tifft: RF.QUIREHENTS COMPLETED DATE TIIIE Look out/D•-.. n•r9l1111/Try-oqt. -- -- 1'1111 Body Hllmeea V/"0" rin9 • __ --Ll••C•J Broten-capped-Blank __ __ Emez,aacy l■cape Ratrlavlll_Bq __ _ PUr9e-Plu11h and Vent __ __ Lifelines __ _ ventilation __ __ Fire ExUnguishara __ _ Secure Jlraa (Post and Pla9). __ __ Lighting _(Explosive Proof) __ _ 11reatllln9 IIJ.'parat.ua __ __ P.ratective Clothing __ R••uaoltat.or - lnhal11tor __ __ Rcsplrator(sJ (A1:r Purlfyln9J __ _ RtandbJ safety Personnel Burning and Welding Peniit Nore: 1111111 11111 do nol •l'PIY tnrer N/A In dltlliiil -- . - --u RECORD CONTINUOUS MONITORING RESULTS EVERY :Z HOURS U CONTINUOUS HONITORINGH Femissible ,, • ,, TEST(SJ TO IIE TAKEN Entry Level '• .-·••czN'l' or ona•• 1,.s1 to 11.11 ;!' LOWIR PLJUINll81,II LINH OD«H lOI -- - -- - - -- -- - -;:--cMBo• IIONO,IIDB ♦H l'PJI -- -- -- -- -- -- -- -- ' ' ~ Aro,.111tic: Hydrocarbon + 1 PPH • 5PPII = = = = = = = = = llydro911n cyanide (SkinJ • 4PPH ___________ ._. __ ff.ydrogen sulfide +10· Pl'K •15PPII ________________ _ 
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AJ'PENDIX E TO § 1910.146-SEWER SYSTEM 
• • • ID,.,-ay 

Sewer entrY differs in tbree vital respects 
fr9m or.her permit entries; first. there rarely 
exists an~· way to completely isolate t.he 
space <a section or a continuous syst.em> to 

be entered; second, because l.solatton ls ngr, 
complete, the atmosphere may suddenly and 
unpredtct&bly become lethally bazardous 
(toxic, flammable or em,losive) from causes 
beyond t~e c;ontrol of the entrant or em­
-PlOYl!r, and third. experienced sewer workers 
are especially knowledgeable 1n entrY and 
wc.>rk in their permit spaces because of their 
frequent entries. Unlike other employments 
where permit space en~ ts a rare and excep­
tional event. sewer workers• usual worli: en-

•

ent is a permit space. 
dherence to JJT0Cedure. The employer 
designate as entrants only employees 

re tboroughlY t~ined in !,he employ­
er's sewer entry procedures and who dem­
onstrate that they follow these entrY proce-
dures exactly as prescribed when performing 
sewer entries. 

C2l Atmo~1>heric monitonng. Entrants should 
·be trained in the use or, and be equipped 
with, atmospheric monitoring equipment 
which sounds an audible ala.rm. 1n addition 
to its visual reado11t, whenever one or the 
follov.-tng conditions are encountered: Oxy­
gen concentration less than 19.5 percent: 
flammable ~ or vapor at 10 percent or more 
of the lower nammable limit CLFL1: or hy­
drogen s11lfide or carbon monoxide at or 
above 10 ppm or 35 ppm, respectively. meas­
ured as an 8-bour time-weighted average. At­
mospheric monitoring equipment needs to be 

calibMl.ted according to the ma.n11Cact.11rer's 
instructions. The o,cygen sensor/broad range 
sensor is best suir.ed for initla.l use in situa­
tions where the a.ctaal or potential contaml­
na.nu hl!.\'e noL been idl!ntified. beca.use 
broad ran~e sensors. unlike subfltance-spe­
cific senso~. ena.ble employers to obtain an 
overall readln~ or r.he b;vdrocar\>ons 
cnammables> present In the space. However. 
such sensors only indica.te that a ha.zarclous 
threshold or a class or chemlclllS has been ex­
ceeaed. The1· do not measure tbe levels or 
cont.amlnat.ion or specific substances. There­
fore, substance-specific de,•ices, which meas­
ure the a.ctaa.l levels of specific s11bst.anccs, 
are best suited tor use where actual anct po­
~ntia.l contaii1inants have been identH'ied. 
Thi-measurements obtained with substance­
specific de,-tces are or \1tal import.a.nee to 

•

employer -w. •hen decisions are made· con­
inc tbe measurt1s necessar)' to protect 
ants 1s11ch as ventUaticm or persona.I 

protective eqqipmentl and the setting: a.nd 
attainment or appropriate ent.")· conditions. 
However. tbe se-wer environment rnay s11d­
den1~- aand unpredictabll' Chl\nge. and the SUb• 

stanct-:_spr.cific ,l, .. :1::cs may not detect the 

potentially lethal atmospheric hazards 
which may enter the sewer en.v!.f9~ent. 

Although OSHA considers the lnfp~ation 
and guidance provided above to be appro­
priate and use!Ul in most sewer entry situa­
tions, the Agency emphasizes that each em­
ployer must consider the uniqae 9~r-_ 
cumstances, including the predictab1Uty of 
the atmosphere. of the sewer permit spaces 
in the employer's workplace In prepa.rlJl8' for 
entry. Only the e~ployer can decide, based 
upon his or her knowledge or, and experience 
with permit ~paces in aewer systems, what 
the beat type or testing tnstrWDent ~ 1?e 
for a.ny specific entry operation. 

Tho selected testing instrwmmt should be 
carried and llSed by the entrant in sewer line 
work to monitor the atmosphere in the en• 
trant's environment, a.lid lD advance of the 
entrant's direction or ~OVElment. to warn the 
entrant or any deterioration in atmosplieric 
conditions. Wbere several entrants are work­
:ng together in the same immediate loca­
tion, one Instrument. used by the lead en­
trant, is acceptable. 

(3) Surge flow and flooding. Sewer crews 
should develop and maintain liaison, to the 
extent possible, With the local weather b11-
re11,u a.nd tire and eme~ncy sel"l•ices 1n their 
area so that sewer work may be delayed or 
inteITUpted and entrants withdrawn when­
ever sewer lines might be suddenly nooded 
by rain or fire suppression activities, or 
whenever nammable or other ba.Zardous ma­
terials are released into sewers during emer­
gencies by industrial or transportation acci­
dents. 

m Special Equipme11t, Entn· into lai,re bore 
sewers may require the use of special ii~ulp. 
ment. S11(:h equipment mll,?bt Include such 
items as atmosphere monitoring devices 
with automa.tlc audible alarms. escape selC­
contalned breathing- appara.tw; (ESCBA) wtt.h 
at least 10 minute a.ir supply <or other 
!l.'lOSH approved self-re&cuerl. and water­
proor 011,3bJights; and may also include bOl!,ts 
and rafts, radios a.nd rope stand-offs ror pwl• 
ing around bends and corners a.s needed. 

[58 FR 4549. Jan.14.1993: $8 FR 341145. June 29. 
1993. as a.mended at 59 FR 26114. Ma)· 19, 1994) 

§ 1910.147 The control of hazardo~ 
energy (lockoutJtagout}. 

(a) Scope. application and 1)Ul"1)ose-(1) 

Scope. (i 5 This standard covers t.he serv­
icing and maintenance or mlLchines a.nd 
equipment in which tbe unezpectecf 

cnergiza.tion • or start up or the ma­
chines or equipment, or release or 
stored energy could cause inju..")· to em­
ployees. This sta.nql',l'ci. establishes min­
imum performe.nce requirements ror 
the control or such hazardous energy. 

(ii) This standard does not cover the 
followi?ig: 
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APPENDIX E TO§ 1910.146-SEWER SYSTEM 
E1'"TRY 

Sewer entry differs in three vital respects 
rrom other permit entrtes; first. there rarely 
3xists any way to completely isolate the 
space (a section of a continuous system) to 

be entered; second. because isolation is not 
complete, the atmosphere may suddenly and 

unpredictably become lethally hatardous 

(toxic. nammable or explosive) from causes 

beyond the control • or the entrant or em­
ployer. and third, experienced sewer workers 
are especially knowledgeable in entry and 

work in their permit spaces because or their 

frequent entries. Unlike other employments 

where permit space entry is a rare and exceJ>­
tlona.l event. sewer workers' usual work en-. 

vlronment ls a permit space. . 

Cl) AdAerence to ;proceduni. The employer • 

s)' -·'\-designate as entrants only employees 
·e thoroughly trained in J.be employ- . 

e. dWer entry procedures and who dem•. _ 

onstrate that they follow these entry proce­
dures exactly a.s prescribed when perfon,ilng 

sewer entries. 
(2) Atmospheric monitoring. Entrants should 

be trained ln the use of, and be equipped 
with, atmospheric monitorinir equipment 

which sounds an audible alarm, in addition 

to its visual readout, whenever one of the 

following conditions are encountered: Oxy­

gen concentration less than 19.5 percent: 
na.mmable gas or vapor at 10 percent or more 

or the lower namma.ble .limit (LFLl; or hy­
drogen sulfide or carbon monoxide at or 
above 10 ppm or 35 ppm, respectively. meas­
ured as an B-hour time-weighted average. At­
mospheric monitoring equipment needs to be 

calibrated iiccording to the manufacturer's 

Instructions. The oxygen sensor/broad ra.111?e 

sensor ls best suited for Initial use in situa­
tions where the actual or potential contami­
nants have not !:>een identified. because 
broad range sensors, unlike substance-spe­
cific sensors. enable employers to obr.ain an 

overall reading or the hydrocarbons 

rnamma.blesl present in the space. However. 

such sensors only Indicate that a ha.mrdous 
thresbolci or a cla.ss or chemicals has been ex­

potentially lethal atmospheric hazards 
which may enter the sewer environment. 

Although OSHA-considers the information 
and guidance provided above to be appro­
priate and useful ln most sewer entry situa­
tions. the Agency emphasizes that each em­
ployer must consider the unique cir­
cumstances, Including the predictability or 

the atmosphere. of the sewer permit spaces 
tn the employer's workplace in preparing for 
entry. Only the employer can decide, based 
upon his or her knowledge or, and experience 
with permit spaces in sewer systems. what 
the best tYJ)e or testing instrument may be 
for any specific entry operation. 

The selected testing tnstnlment should be 
carried and used by the entrant in. sewer line 
work to monitor the atmosphere in the en­
trant's environment. and in advance or. the 
entrant's direction or movement. to warn the 
entrant of aDY. deterioration in atmospheric 
conditions. Where several entrants are work­
ing together in the same immediate loca­
tion, one instrument. used by the lead en- . 

trant. ls acceptable. 
(3) Surge /IOlll and /loading. Sewer crews 

should develop a.nd maintain liaison, to the 
extent possible, with the local weather bn• 
rea.u and fire and emergency services in their 
area so that sewer work may be delayed or 
interrupted and entrants Withdrawn when­
ever sewer lines might. be suddenly nooded 
by rain or fire suppression activities, or 
whenever flammable or ot.ber hazardous ma­
terials a.re released into sewers dUring emer­
gencies by industrial or transportation acci• 
dents.. . 

C4) Spe(:lal EQUlpment. Entry into large bore 

sewers may require the use or special equip­
ment. Such equipment might include such 
items as atmosphere monitorlng de\•ices 
with automatic audible ala.rrns, escape self­
contained breathing appara.tus (ESCBAl wltt. 

at lea.st 10 minute air supply (or other 

NIOSH a.pproved self-rescuer>. a.nd water­
proof flashlights, and ma)" also include boats 
and rafts. radios and rope stand-offs ror pull­
ing a.round bends and corners as needed. 

[51l FR 4549. Jan. 14. 1993; 5B FR 34845, June 29. 
1993. as amended at 59 FR 26114. Ma1• 19. l!l!NJ 

ceedeci. They do not measure the levels or § 1910.147 The control of hazardous 

contamina.tion or specific substances. There- energy (lockoutltagout). 

fore, substance-specific de\•ices, which meas- (a) Scope, a....,lication and ..,.,....,08a 'l) 

ure the actual levels or spectric subs~nces. ,,,. ,,_,,, "~ 

are best suited ror use where actual and pc.>- Scope. Ci) This standard covers the serv­

tentia.l conta.mina.nts have been identmed. icing· and maintena.nce or machines and 

The measurements obtained Wit.b substance- equipment 1D which the une:r-pected 

specmc devices are or Vital imp0rtance to energization or start up or the ma-

imployer when decisions are made con- chines or equipment., or release of' 

ni: the measures necessary to protect stored enel'S'Y could cause,injury to em-

'"· ... ants 1such as ventilation o:- persona.! d 

protec:.ive equipment> and tbe settlni; ann ployees. This stan arc. establishes min-

&.ttulnment or appropriate entl:'3" condition!.. imum :performance requirements for 

However, t.he sewer environment may sud- the control or sucb hazardous energy. 

denJ~• and unpredicui.bly cha.n1re. and the sot-- (ii> This standard does not cover the 

stanc1>-specmc de.,.ir.cs ma:. not detect th~• rollowi::ig: 
•• • •- • ..:,.,:,,;,_:_,,:w•-.. : :,:._.:::,:-;-.,)-~ '.' •C"":-..::J:• ~';:"(,-::::S:..--'.,O..u!,._:.:i.;;.'L.C-c---~..:;....."..'~,--.8:cd:J'• -~ ..fS.c:,.,-... , 
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(A) Construction, agriculture and 
maritime employment; 

CB) Installations under the exclusive 
control or electric utilities !or the pur­
pose of power generation, transmission 
and cllstribution, including related 
equipment !or communication or me­
tering; and 

(C) Exposure to electrical hazards 
from work on, nea.r. or with conductors 
or equipment 1D electric utilization in­
stallations, which is covered by sub­
part S or this part; and 

(D) on and gas well drilling and serv­
icing. 

(2) APJJlicaeiQn. (i) This standard ap. 
piles to the control or energy during 
servicing and/or maintenance ·.or ma­
chines and equipment. 

(ii) Normal production operations are 
not covered by this standard (See sub­
part, O or this part). Servicing and/or 
maintenance which takes place during 
normal production operations is cov­
ered by this standard only 1!;: 

(A) A,1J. emplo)•ee is required to re­
move or bypass a guard or other safety 
device; or 

CB) An employee is required to place 
any part or his or her bod1· into an area 
on a machine or piece of equipment 
where work is actually performed upon 
the material being processed (point or 
operation) or where an associated dan­
ger zone exists during a machine oper­
a.ting cycle. 

NOTE: Ezception to p:J1'agra-ph (a.Jf1J(ii): 
Minor t.ool changes and adjustments. and 
other minor sen·iclng activities. which take 
place during normal production operations, 
are not covered b3· t.bis standard 1r the:i• are 
routine. repetitive. and integral to the use or 
the equipment for production. provided t.bat 
the work is performed using alternative 
measures which pro~ide e!fective protection 
(See subpart O or this part). 

(iii) This standard does not a.pply to 
the following. 

(A) Work on cord and plug connected 
electric equipment ror which exposure 
to the hazards or unexPected 
energization or start up or the equip. 
ment is controlled by the unplugging or 
the equipment from the energy source 
and by the plug being under the exclu­
sive cont."'01 or the employee perform­
ing the sen•icing or maintenance. 

CB} Hot tap operations invoh·ins 
transmission and distribution systems 

29 CFR Ch. XVII 0.-1-97 Edltlon) 

for substances such as gas, steam. • 
water or petroleum products when they_ 
are performed .on pressurized pipelines; • 
provided that the employer dem- • 
onstrates that (1) continuity or service 
is essential; (2) shutdo11.-n or the system-
is impractical: and (3) documented pro- • 
cedures are followed, and special equip- •' • 
ment is used which will pro\'1de proven··." 
e!f'ective protection for employees. • 

(3) • Purpose. (i) This section requires 
e1Dployers to establish a program and 
utilize procedures !or amxi.Dg appro­
priate lockout devices or ta.gout de­
vices to energy isolating devices, and 
to otherwise disable machines or equip-· 
ment to prevent unexpected·. 
energization, start-up or release of .. 
stored energy in order to prevent in~ 
ju.7 to employees. 

(ii) When other standards in this iw-'""-\ 
require_ the use or lockout or tag( I 
the1· shall be used and supplementea-.~M_.;. 
the procedural and training require­
ments or this section. 

(b) Definitions applicable to th.is sec- • 
tion. 

Affected. employee. An employee whose 
job requires him/her to operate or use a. • 
machhie or equipment on which servic­
ing or maintenance is being performed 
under lockout or tagout. or whose job 
requires him/her to work in an area in 
which such servicing or maintenance is 
being performed. 

Authorized employee. A person who· 
locks out or tagS out machines or 
equipment in order to perform servic­
ing or maintenance on that machine or 
equipment. An affected employee be­
comes an authorized employee when· 
that employee's duties include per­
forminl;" sen'1cing or maintenance cov.- . 
ered under this section. ··' 

Capable of being locked out. An energy 
isolating device is capable or being 
locked out 1! it has a hasp or other 
means or attachment to which, o.r.,. 
through which, a lock can be a!f'u:ed, o:-·· 
it has a locking- mechanism bullt into 
it. Other energy isolating devices ar~ 
capable or being locked out, if lockou"G. 
can be achieved without the need to 
dismantle, rebuild, or replace the en­
ergy isolating device or permane~·'· •. 
alter its eneri;s' control capability. f. . ) 

En,,.v.zed. Connected to &D cne~.:-;,./ 
source or containing residual or stored 
enei,n·. 
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Energy isolating device. A mechanical pected energization or startup or the 

device tha.t physically prevents the eqUipment or release or hazardous en­

tranam.ission or release or energy, in'- - ergy. 

eluding but not limited to the follow- Setting up. .A:Ay work performed to 

ing: A manually operated electrical prepare a machine or eqUipment to per­

·circuit breaker; & disconnect switch;. & form its normal production operatiozi. 

me.n11&l1Y•operated switch by which the • Tagout. The placement or & ta.gout 

conductor.s or & circuit. can be discon- device on an energy iaol&ting device, in 

nect.ed froin &11 ungroanded supply _con- accordance with an. est&bliahed ·proce­

ductors, a.nd; in &ddit.ion, no pole can dure, to indicate th&t the energy iso­

be operated independently; & lin~ l&ting device and tbe equipment being 

valve; a block; and any similar device controlled may not be opera.ted unW 

used to block or isol&t.e energy. Push the t&gout device is removed. 

buttons, selector switches and other Tagout device. A prominent warning 

control circuit type devices a.re not en-. devtce, such as a tag and a means or at­

ergy iSolating devices. • tachment, which can be securely f&&-

Ener1111. souTce. AzlY so~e or. ·~1~- tened to an energy lsol&ting device in 

trical, mec~a.nical, hydrauli~. pneu-__ . accordance with an est&blished proce­

matic, chem,.cal, thermal, or other en- dure, to iiiilicate •tb&t the energy iSo-

e~. . . _ la.ting device and the equipment being 

~ot mp. A procedure used ~ .the r': controlled may not be opera.ted until 

~. maintenance and services, a.ctiVI- t... t-a...,. t d vi • d. 

·. _.,s which involves weldliig pn 1;1: piece , .. e --u e ce 18 remove 

of eqUipment (pipelines, vessels 9.r Cc) peneTaZ--(1) E'nerl11/ contTol JITO­

tanks) under pressure, in order to iii.- gTam. The employ~ shall est&blish & 

stall connections or appurtenances: It program consisting or energy control· 

is commonly used to replace • or add pro~ed~s. employee tra.ining &nd 

sections or pipeline without the inter- penodic inspections to ensure that be­

ruption .. of service for air, gas, water, ~ore any employee performs a.DY servic­

steam, and petrochemical distribution mg or mainteDB.Dce on a mach1ne or 

systems;: equipment where the une,cpected ener-

Lockout. The placem.ent of a lockout gizlng, start up or release or stored en­

device on an energy isolating device in ergy could occur and cause injury, the 

a.ccorda.Dce with an established p~e- ma.chine or equipment shall be isolated 

dure, ensuring that tbe energy iSoiat- ~ram the energy source, and rendered 

ing device and the equipment being 1noper&tive. __ 

controlled cannot be operated until the (2) Lockotl.t/tagout. (i) u·an energy iso-

lockout device is removed. latiDg device is not ca:s,a.ble or being 

Lockout device. A device th&t utilizes locked out, the e~ployer•s energy con­

a pasitive me&n& such as a lock, either trol program under paragraph (c)(l) or 

key or combination type, to bold an this section shall utilize a tagout sys­

energy isolating device in a safe post- tem. 

tion and prevent the energizing or a (ii) U e.n energy isolating device is 

ma.chine or equipment. Included a.re capa.ble or being locked out, the em­

blank flanges and bolted slip blinds. ployer's energy control program under 

Nonna.I JJToduction opemtions. The uti- paragraph Cc)Cl) of this section shall 

li~tion or a machine or equil)ment to ut~ltze lockout, unless the employer 

perform its intended production. rune- ca.n demODBtrate that the utilir.a.tion or 

tion. a tagout s.YS~~ will provide full em-

SenJicing andloT maintenance. Work- ployee protection as set forth in pa.ra­

place activities such as constructing, graph (c)(3) of this section.: 

installing, setting up, adjusting, in- (iii) After January 2, 1990, whenever 

specttng, modtfytng, and zn&in.ta.ining replacement or major repa.ir, renova­

and/or servicing machines or equip,- tion or modification of a ma.chiDe or 

-oent. These activtties include lubrica- equipment i& performed, and whenever 

on, clea.ning or unjamming of ma- new machines or equipment are in­

.:.hines or equipment and making ad- stalled, energy isolating devices [or 

justments or tool changes, where the such ma.chine or equipment shall be de-­

employee ma.y be_ ex_posed to the unez- signed to accept a. lockout. device. 
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(3) Full employee 1)Totection. (i) When a 
ta.gout device is used on· an energy iso­
lating device which is capable or being 
locked ·out, the tagout device shall be 
attached a.t the same location that the 
lockout · device would have been at­
tached, and the employer shall dem­
onstrate that the ta.gout program will 
provide a level or safety eQuivalent to 
that obtained by using a lockout pro­
gram. 

Cii) In demonstrating that a level or 
safety is achieved in the ta.gout pro­
gram which ls equiv.alent to the level 
of saretY obtained by using a lockout 
program. the employer shall dem­
onstrate full compliance. • with all 
tagout-related provisions of this stand­
ard together with such additional ele­
ments as are necessary to provide the • 
equivalent -safety available from· the 
use oi a lockout device. Additional· 
means to be considered as part of the 
demonstration or full employee protec­
tion shall include the implementation 
or additional sa.rety measures such as 
the remo,·al of an isolating circuit ele­
ment, blocking or a controlling switch, 
opening of an extra disconnecting ·de­
,·ice, or the removal of a ,•alve handle 
to redu.ce the likelihood or inadvertent 
energization. 

(4) Energy control procedure. Ci) Proce­
dures shall be developed. documented 
&.lld utilized for the control of poten­
tially hazardous energy when employ­
ees are engaged in the acti\·ities cov­
ered by this sectio:c.. 

NOTE: E:rc:eption: The employer need no~ 
document the required procedure for a par­
ticular machinl' or equipment.. when all or 
the following elements exist.: II, Thf ma­
chine or equipment ha." no potcnr.ial for 
stored o:- residua.I ene~- o:- reaccumular.lon 
or stored energy aft.er shut. down whic.11 could 
endanger employees: <2i the machine or 
e:lui~ment- has a sini;le enel'I:')· sourctc which 
can ii>e readi1~· icientifit:cl and isoia.t.ec: (3> t,h1, 
1sola:.ior. &.'le locl::in1: out of that ene1'G'~· 
source wll! completely deeneri;izE- a.nd dE-­
activa.te tbe machine or equlpmen:: !41 r.hie 
machine or equipment Is isclat.ed from that­
ener&1· source a.nc locked out dur,nr servic­
ing:- or ma.inr.en:mce: <51 a smi:ie lockout dt-­
,•ict "''ill achieve 11 locked-out condition: <Iii 
tntc lockou: cie,•ict- is under thi, exclusive 
~ontro! of th£. autbor.zell emplo)"et perfo:-m-
1nt:' the sc:-\•icinr o:- mh.int.cna?lce; (i, tllt' 
se:"\·lcmi:- or mi.intena.ncf: does no:. crea.t.1: 
llr-..:a.rd~ fo:- other ern:,l<'yeei,.: a.nil cc, the em­
ployer. in utillzing tllis exception. has h:.t:. 

29 CFR Ch. XVII (7-1-97 Editi9_n) 

no accidents invoh•ing the unexpected acti­
vation or reenergization or the machine or 

. equipment during seT\•icing or maintenance. 

C11). The procedures shall clearly and 
specifically outline the scope, purpose. 
authorization, !'Ules. and techniques to 
be utilized for the control of hazardous 
energy, and the means to enforce com­
plia.nce including. but not limited to, 
the following: . 

(A) A specific statement or the in- .. 
tended use of the procedure: 

(B) Specific procedural steps for 
shutting down. isolating~ blocking and 
securi_ng ·machines or equipment to. 

· control hazardous energy; 
(C) Specific procedural steps for the 

placement, remo,•al and transfer or 
lockout devices or ta.gout devices ar~,-· ·•·. 
the responsibility ior them; and t j 

(D) Specific requirements for testi :· •-~·• 
a machine or equipment to determine . 
a.nd verify the effectiveness of lockout 
devices, tagout !ie\•ices, and other en­
ergy control measures. 

(5) PTotective materials and hardware. 
Ci) Locks, tags. chains, wedges, ke1· 
blocks. adapter pins, self-locking fas­
teners, or other hardware shall be pro­
,•ided by the employer for isolating, se­
curing or blocking or machines or 
equipme:c.t from energy sources. 

(ii) Lockout de,·ices and tagout c!e­
,·ices shall be singularly identified; 
shall be the only de,•icesCs) used for 
controlling energy; shall ·not be used 
for other purposes: and shall meet tbe • 
following requirements: 

(A) Durable. (I) Lockout and t.ag"out· 
devices shall be capable o! withstand­
ing the eI?\•ironment to which they are· 
exposed for the maximum period of 
t:ime the.t exposure is expected. 

(2) Ta.gout de\•ices shall be con­
structed and printed so thar. exposurr 
to weather conditions or wet and damp ... f. 
locations will not ca.use the tag to cie­
:eriorate or the message or: the tag to 
become illegible. 

(3) Tags sha.U not aeteriors.te when 
c.sed in corrosh·e en,•ironments such u 
areas where acid and alkali chemicaJs.-
are handled and s:ored. r ·, 

(~) Standardized. Lockout and t.agou\.:, ... ) 
devices sh&.11 be st.ana(a.l'dized wi~in 
th1: facilit,y in s.t least one of the fol­
lowin(: criteria: Color; shape; or size; 
and ad:ii.:ionan1·. in t!le casr- of t:.:.;;out 
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devices, ·print and format shall be set forth in paragraph (c)('l)(li) of this 
standardized. section. 

(C) Substa.ntia.l-(1) Lockout devices. (ii) The employer shall certify that 
Lockout devices shall be substantial the periodic inspections have been per­
enough to prevent removal without the formed. The certification shall identify 
use of excessive force or· unusual tech- the machine or equipment on which 
niques;·.such as with the use of bolt the energy control procedure was being 
cutters· or other metal cutting tools. - utilized, the date of the inspection, the 

(2) Tagout devicss. Tagout devices, in- employees included ill the inspection, 
eluding and their means of attachment, and the person performing the illspec­
shall be substantial enough to prevent tion. 
inadvertent or accidental removal. ('1) 7'rainmg and communication. Ci) 
Tagout device· attachment means shall The employer shall provide training to 
be of a non-reusable type, attachable ensure that the purpose and fllllction or 
by hand, self-locking, and non-releas- the energy control program are under­
able with a minimum unlocking stood by employees and that the 
strength of no less than 50 pounds and knowledge and skllls reqllired for the 
having the general design and basic safe application, usage, and removal of 
~lJ.aracteristics or being at least equiv- • the energy controls are acquired by 

,!!:nt to a one-piece, all-environment- employees. The train1Dg sha11 include 
.olerant nylon cable tie. •• the following: 

CD> Identifiable. Lockout devices and CA) Each authorized employee shall 
tagout devices shall indicate the iden- receive tra.iDing in the recognition of 
tity of the employee applying the de- applicable :bazardo11S energy sources,· 
vice(s). . the type and magnitude of the energy 

(iii) Tagout - devices shall warn available in the workplace, and the 
against hazardous conditions if the ma- • methods and means necessary for en­
chine or equipment is energized and ergy isolation and control. 
shall include a legend such as the fol- (B) Each affected employee shall be 
lowing: Do Not Start, Do Not Open, Do instructed in the pw-pose and use of 
·Not Close. Do Not Energize, Do Not Oper- the energy control procedure. . 
ate. (C) All other employees whose work 

(6) Periodic inspection. (1) The em- operations a.re or may be in an area 
ployer shall conduct a periodic inspec- where energy control procedures may 

·t1on or the energy control procedure at be utilized, shall be instructed about 
least annually to ensure that the pro- the procedure, and about the prohibi­
cedure • and the requirements of this tion relattng to atiempt.s to restart or 
standard are being followed. reenerirtze machines or equipment 

(A) The periodic inspection shall be which are locked out or tagged out. 
perfomed by an authorized employee (ii) When tagout systems are used. 
other than the ones(s) utilizing the en- employees shall also be tratned in the 
ergy control procequre being inspected. . following limitations of tags: 

CB> The periodic inspection shall" be CA) Tags are essentially warning de-
conducted to correct any deViations or vices affixed to energy isolating de­
inadequacies identified. vices. and do not provide the physical 

(C) Where lockout is used for energy restraint on those deVices that is pr~ 
control, the periodic 111.specttoii shall vicled by a iock. • 
include a review, between the inspector (B) When a tag is attached to an en-. 
and each authorized employee, or that ergy isolating means, it ls not to be re­
employee's responsibilities under the moved without authorization of the au­
energy control procedure being in- thorized person responsible for it, and 
spected. • it is never to be bypassed, ignored, or 

·(D) Where tagout is used for energy otherwise defeated. 
!ltrol, the periodic inspection shall (C) Tags must be legible and under-

.aclude a review, between the inspector standable by all authorized employees, 
and each authorized and affected em- affected employees, and all other em­
ployee, of that employee's responsibil- ployees whose work operf.tlons are or 
ities under the energy control pr-oce- may be in the area, in order to be errec-
dure being inspect.ed, and the elcr.-.ents tive. _,.... ~:;.::;..L.V=:~~- . 
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CD) Tags and their means or attach­
ment must be made or materials which 
will withstand the environ.mental con­
ditions encountered in the workplace. 

CE) Tags may evoke a false sense or 
security, and their meanin.f needs to be 
understood as part ot the overall en­
ergy control program. 

(F) Tags must be securely attached 
to energy isolating devices so that they 
cannot be inadvertently or acciden­
tally detached during use. 

(iii) Employee retraining. 
• (A) Retraining shall be provided for 
all authorized and affected employees 
whenever there is a change in their job 
assignments, a change in machines, 
equipment or processes that present a 
new hazard. or when there is a change 
in the energy control procedures. 

CB) Additional retraining shall also 
be conducted whenever a periodic in­
spection under paragraph (c)(6) of this 
section reveals, or whenever the em­
ployer has reason to believe, that there 
are devjations from or inadequacies in 
the employee's knowledge or use of the 
energy control. procedures. 

CC) The ret:raining shall reestablish 
employee prof'iciency and ln1.roduce 
new or revised control methods and 
procedures, as necessa..""3'. 

(iv) The employer shall certify that 
employee training has been accom­
plished and is being kept up to date. 
The certification shall contain each 
employee's name and dates of training. 

CB) Energy isolation. Lockout or 
tagout shall be performed only bythe 
authorized employees who are perform­
ing the servicing or maintenance. 

(9) Notification of employees. Affected 
employees shall be notified by the em­
ployer or authorized employee or the 
application and remo,•al of lockout de­
vi'ces or ta.gout del'ices. Notification 
shall be given before the controls are 
applied. and after they are removed 
from the machine or equipment. 

Cd) Application of contTol. The estab­
lished procedures for the a.pplication or 
energy control (the lockout or tagout 
procedures) shall cover the following 
elements and a.ctions and shall be done 
in the following sequence: 

(1) PTeJ}aration for shutdown. Before 
an authorized or affected employee 
turns of! a ma.chine or equipment, the 
authorized employee shall have knowl-

.............. : ....... ; ............... -,, .. ~ ...... , .... ~[ 
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edge of the type and magnitude of the 
energy. the hazards of the energy to be 
controlled, and the method or mea.ns to 
control the energy. 

(2) Machine or equipment shutdown. 
The machine or equipment shall be 
turned otf or shut down using the pri,.: 
cedures established for the ma.chine or 
equipment. An orderly shutdown must 
be utilized to avoid an:r additional or 
increased hazard(s) to employees as a 
result of the equipment stoppage. 

(3) Machine or equiJ}fflfflt isolation. All 
energy isolating devices that a.re need­
ed to controi the energy ·to the ma~ 
chine or equipment shall be physically· 
located and· operated in so.ch a ma.nner 
a.s to isolate the machine or equipment· 
from the energy source(s). ,l.'f'!-'"··.-

(4) Lockout or tagout device aJJJ>E!: ·i 
tion. (l) Lockout or tagout devjces sE.1-.:.:.,,·· 
be affixed to each energy isolating de­
vice by authorized employees. 

(ii) Lockout devices, where used, 
shall be affixed in a ma.nner to th&t 
will hold the energy isolating de,'ices 
in a "safe" or "off" position. 

(iii) Tagout devices, where used, shall 
be affixed in such a manner as will 
clearly indicate that the operation or 
movement of energy isolating devices· 
from the "safe" or "off" position is 
prohibited. 

CA) Where tagout de,•ices a.re used 
with energy isola.ting devices designed 
with the capabflity of being locked, the 
tag attachment shall be fastened at the 
same point at which the lock would 
have been attached. 

(B) Where a tag cannot be affixed di­
rectly to the energy isolating device, 
the tag shall be located as close as 
safely possible to the de,·ice, in a posi­
tion that will be immediately obvious 
to an;:\•one attempting to opera.te the 
device. 

(5) Stored energy. (i) Following the ap­
plication or lockout or tagout devices 
to energy isolating de,•ices, a.11 paten"' 
tiall:r hazardous stored or residual en­
ergy shall be relieved. disconnected, re­
strained, and otheM11·ise rendered safe. 

{ii) Ir there is a possibiUty of r · . 
accumula.tion or stored energy tr.I • j 
hazardous level. verification of is&. ... .-' 
tion shall be continued until the serv- • 
icing or nia.intenance is completed, or 
until the possibility of such accumula­
tion no longer e::ists. 

. ·: 
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(6) Verifu:ation of fsoZCltion. Prior to 

starting work on macbines or equi~ 
ment that have been locked out or 
tagged out, the authorized employee 
shall verify th&t isolation and 
deenergization of the machine or 
equipment have been accomplished. 

(e) .Release from loc1'out M tagout. Be­

fore lockout or tagout devices a.re re­
moved and energy 1s restored to ·the 

machine or equipment, procedures 
shall be followed and actions taken by • 

the authorized employee(&) to ensure 
the following: • 

(1) The mach.fne M equl7J17Umt. The 
work area shall be inspected to ensure 
that nonessential items have been re­

.· -~ -,ved a.nd to ensure that machine or 

~ -~pment components are operation­
-.. uy int&ct. 

(2) Employees. (1) The work &re& shall 
be checked to ensure that all employ­
ees ha.ve been s&fely positioned or re­
moved. 

(ii) After lockout or ta.gout devices 
have been removed ·and before a ma­
chine oi equipment is started, a.ffected 
employees sha.11 be notified that the 
lockout or tagout device(s) have been 
removed. 

(3) Lockout or tagout devices remoVAl. 
Each lockout or t&gout device shall be 
removed from ea.ch energy isolating de­
vice by the employee wbo applied the 
device. Ezcepti01'l to ~TQ.f/Ttl'Ph (e)(3): 

\\'hen the aut.borized employee who a.~ 
plied the lockout or t&gout device is 
not available to remove it, that device. 
may be removed under the direction or 
the employer. provided that specific 
procedures and tra.ining for such re­
moval have been developed, docu­
mented and incorpora.ted into the em­
ployer's energy control program. The 

employer shall demonstra.te tba.t ·the 
specific procedure provides equivalen_t 
sa.rety w the removal of the device by 
the authorized employee who applied 
lt. The specific procedure shall include 

.!!-_t least the following elements: 
. h(i) Verfication by the employer that 

•. _ t'e authorized employee who applied 
••• ,ne device is not at the facility; 

(ii) Making all rea.sonable efforts to 
contact the authorized employee to in­

form him/her ::.bat bis/her lockout or 
tagout. device ··.:i.s bee:c removed; and 

(iii) Ensuring tbat the &Uthorized 
employee bas this knowledge before he/ 
she resumes work at that facWty. 

(f) AdcHtiontlZ requfrements-(l) TesUng 

OT 'POsitioning Of machines, equipment OT 

COffl'POr&ents thereof. In Situ&tiODS in 
which lockout or tagout devices must 
be temporarily removed fi'Om the en­
ergy isol&ting device and the machine 
or equipment energized to test or posi­
tion the machine, equipment or compo­
nent thereof, the followtng sequence of 
actions shall be followed: 

Ci) Clea.r the macbin, or equipment of 
tools and materi&ls in acco.rd&Dce with 
parag-rapb (e)(l) of this section; 

(ii) Remove employees from the. ma.,. 
chine or equipment area in accordance 
with paragraph (e)(2) of this section; 

(iii) Remove the lockout or tagout 
devices && specified in paragraph (e)(S) 
or t.bis section: 

(iv) Energize and proceed with test­
ing or positioning; 

(v) Deenergize all systems and re­
apply energy control measures 1D ac­
cordance with ps.ragrapb Cd> of this sec­
tion to continue the servicing and/or 
maintena.nce. 

(2) Outside 'Personnel (contractors, etc.). 

(i) Whenever outside servicing person­
nel a.re to be engaged in activities cov­
ered by the scope and application of 
this standard, the on-site employer and 
the outside employer shall inform each 
other or their respective lockout or 
tagout procedures. 

(ii) The on-site employer shall ensure 
that his/her employees understand and 
comply with the restrictions and prohi­
bitions of the out.side employer's en­
ergy control program. 

(3) Group lockout or tagout. (i) When 
servicing and/or malnteD&Dce is per­
formed by a crew, craft, department or 
other group, they shall utilize a proce­
dure which affords the employees a 
level of protection equivalent to that. 
provided by the implementa.tion of a 
personal lockout or ta.gout device. 

(ii) Group lockout or ta.gout devices 
shall be used in accordance with the 
procedures required by paragraph (c)(4) 
of this Stsction including, but not nec­
essarily limited to, the following spe­
cific requirements: 

(A) Primary responsibility is vested 
in an &utborized employee (or a set 
number of employees working under 
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