


EXECUTIVE SUMMARY

The Phase I Landfill Gas System Expansion construction at Lorain I Landfill was updated to
include the following major components:

e 1,201-feet of 6-inch diameter SDR-17 HDPE gas conveyance piping,

o 1,079-feet of 2-inch diameter SDR-9 HDPE aiHine piping,

e 1,079-feet of 3-inch diameter SDR-11 HDPE force main piping,

o Buried 424-feet of 12-inch diameter SDR-17 HDPE above ground gas conveyance piping.
o Buried 188-feet of 6-inch diameter SDR-17 HDPE above ground gas conveyance piping.
e Re-Drilled 5 vertical gas extraction wells,

o Drilled 6 new vertical gas extraction wells,
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RECORD DOCUMENTATION AND CONSTRUCTION CERTIFICATION
LORAIN Il LANDFILL
2018 PHASE 1 LANDFILL GAS MANAGEMENT SYSTEM
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1.0  INTRODUCTION

Lorain Il Landfill (Lorain), in 2018 completed landfill gas system (LFG) modifications and expansion at the solid waste
facility located in Oberlin, Lorain County, Ohio. Construction activities started May 18, 2018 and were substantially
completed July 13, 2018.

BEL Environmental Engineering, LLC (BEL) of Willoughby, Ohio, prepared the Construction Plans and Boring Schedule
utilizing aerials provided by Cooper Aerial Surveys Co. of Philadelphia, Pennsylvania, survey information provided by
Wellert Engineering Inc. (Wellert) of New Philadelphia, Ohio and landfill base liner grades also provided by Wellert.
BEL was also retained by Lorain to provide full-time third-party quality assurance monitoring and documentation of
construction activities associated with the Phase 1 2018 landfill system construction.

American Environmental Group, LTD. (AEG), of Richfield, Ohio, installed the landfill gas extraction wells, LFG
conveyance piping system, and other ancillary components related to the gas and liquid collection system.

Wellert Engineering Inc. (Wellert) of Medina, Ohio provided surveying services and prepared the gas collection system
as-built drawings.

This report, along with the accompanying appendices and record drawings, provides documentation of the gas
collection system construction. Included within this report are the following items:

o (Certification of facility construction,

o  Extraction well boring and construction logs,

o (Gas conveyance piping air pressure testing results,

e Liner repair log and trial welds,

¢ Photo Documentation,

o BEL Daily Field Reports,

¢ Pertinent Documents,

e Resumes, and

e  Gas collection system record drawings and details.
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1.1 REFERENCE DOCUMENTS

The following reference documents are applicable to the Lorain Il Landfill Phase 1 2018 landfill gas system
modification and expansion:

o The Construction Quality Assurance/Quality Control Plan (CQA/QC) Plan, Dated May 2009, Revised
January 2015.

o The Gas Collection and Control System (GCCS) Design Plan Lorain County Il Landfill, Dated June 1997,
Revised February 2004.

o Title V Operating Permit No. P0114469 approved February 27, 2014

1.2 PROJECT PERSONNEL

The key personnel and companies involved with the construction of the 2018 Phase 1 landfill gas system expansion
and modification at Carbon Limestone Landfill are listed below:

Lorain Il Landfill - Owner
Christina Pearse — Environmental Manager
Rick Kostelnick — Facility Manager

BEL Environmental Engineering, LLC. — Design and Construction Certification
Brian Barninger PE — Certifying Engineer/Design Engineer
Janet Todia — Project Manager
Jake Cornelius — CQA Technician
Shane Whitehouse — CQA Technician

American Environmental Group, Ltd. — Contractor
Bob Minor — Project Manager — Pipeline Construction
Dean Back — Superintendent — Pipeline Construction
Jeff Enochs — Project Manager — Drill Crew
Clayton Johnson — Superintendent — Drill Crew

Wellert Engineering, Inc. — Surveying Services
Kyle Danals — Project Manager
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In accordance with OAC 3745-27-08(H) (7) all BEL personnel that worked this project had the appropriate training and

experience to complete the necessary construction oversight and testing. Their qualifications are as follows:

Brian Barninger, PE - Mr. Baminger is a Registered Professional Engineer in the State of Ohio and has 14
years of experience with environmental construction, including project management, remedial design, and
construction quality assurance. Mr. Barninger has acted as a Landfill Engineer/Project Manager for over 100
solid and hazardous waste landfill construction projects at 40 different landfill facilities in 5 states.

Janet Todia - Ms. Todia has 20 years of experience and knowledge in every aspect of landfill design,
landfill gas CQA, GCCSs, construction, compliance, operations, maintenance, closure and post-closure
care. She has served as a Quality Control Manager/Project Manager for the past eight years. She is
experienced with drilling, pipe fusion welding and pressure testing, transmission line installation, and re-
compacted soils and geosynthetic repair procedures and documentation.

Jake Cornelius — Mr. Cornelius has 10 years of experience in environmental construction and construction
quality assurance. He has served as a construction quality control technician on numerous landfill projects
working with multiple earthworks, geosynthetic, and piping contractors. As a Construction
Foreman/Supervisor, Mr. Comelius performed over 43 large scale and 24 small scale LFG construction
projects where he installed thousands of feet of LFG piping, flare stations, leachate collection tanks, pump
stations, and performed several O&M projects.

Personnel resumes are included in Appendix F.

13

ALTERATIONS

In accordance with OAC Rule 3745-27-08(H) (2), this report notes the alterations from the approved PTI Application.

During the course of the construction/installation activities, there were no significant alterations/deviations implemented

for the 2018 Phase 1 landfill gas system construction at Lorain County Il Landfill.

14

OTHER CHANGES

In accordance with OAC Rule 3745-27-08(H) (2) (c), the following is a list of changes during the 2017 Phase 1 landfill
gas system construction that enhanced quality and benefited constructability.
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1.5

Some of the piping layout was constructed differently from the authorizing documents due to landfill layout
such as active waste disposal areas and lined drainage channels.

Any minor differences in the construction details compared to the authorizing documents are a result of Lorain
implementing standard landfill gas details. Any changes denote an increase in detail or an upgrade in

materials.

SUMMARY OF WEATHER AND EQUIPMENT IMPACT

In accordance with OAC Rule 3745-27-08(H) (1) (b) it is being noted that no significant difficulties or limitations were

encountered during construction due to weather and equipment. Please refer to the Daily Field Reports in Appendix

D for details on any minor weather delays.

1.6

SUMMARY OF DESIGN AND CONSTRUCTION SPECIFICATIONS

The 2018 Phase 1 gas management system construction consisted of three (3) engineered components: LFG

Extraction Wells, LFG Conveyance Piping System, and LFG Condensate Management System. Each component was

constructed per the design and construction specifications except where noted in section 1.3 of this narrative. A

summary of their specifications are as follows:

LFG Extraction Wells — Each borehole was drilled at a minimum diameter of 3 feet and to a depth no less than
15 feet from the landfill base liner. The well casing was constructed of a 6-inch or 8-inch diameter solid and
perforated HDPE pipe. The backfill consisted of washed low-carbonate stone placed to a minimum depth of
2-feet above the perforated pipe, the remainder of the backfill consisted of a geonet ring, two hydrated
bentonite plugs and clean soil. See Sheet 2 Detail 1 in Appendix G.

LFG Conveyance Piping System — The piping consisted of 6-inch, 8-inch, and 12-inch diameter SDR-17
HDPE constructed with conventional butt fusion welding. All piping was subjected to air pressure testing and
installed at a minimum 3 percent slope within limits of waste and a minimum of 1 percent slope outside the
limits of waste. All piping was subjected to air pressure testing. See Sheet 1 in Appendix G for as-built pipe
locations.

LFG Condensate Management System — Improvements consisted of the installation of 2-inch diameter SDR
9 HDPE airline piping and 3-inch and 4-inch SDR-11 HDPE force main constructed with butt fusion welding.
All piping was subjected to air pressure testing. See Appendix G, Sheet 1 for individual component locations.
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20  CONSTRUCTION PROCEDURES

The Lorain Il Landfill gas system expansion consisted of vertical extraction wells and temporary horizontal collectors
connected to a gas conveyance piping system via wellhead attachments as depicted in the record details. The new
conveyance system was connected to the existing 12-inch & 18-inch diameter HDPE header piping. In general, the
landfill gas management system installed as part of this project consists of the following components:

o Vertical extraction wells equipped with wellheads,

o Remote wellheads implemented to meet grade requirements,

o Lateral and header piping lines,

o Airlines to operate pneumatic pumps installed in the condensate pump station and vertical extraction wells,

e  Force main to convey gas condensate,

o Other ancillary components included valves, valve stations, pumps, and other fittings necessary to operate
the landfill gas collection system.

The following provides a description of the construction activities:

21 SURVEY AND LAYOUT

Prior to drilling the landfill gas extraction wells, the proposed borehole locations and surface elevations were surveyed
by Wellert and marked with field lath. The surface elevation survey provided a means to ensure that the landfill base
liner was not damaged during the drilling operation. BEL compared surveyed elevations with the design drilling
schedule elevations and made modifications as necessary. BEL then provided a final drilling schedule for review and
approval by BEL, Wellert, and Republic. Wellert also provided survey locations for the gas conveyance piping and
several existing header/lateral locations. Republic, AEG, and BEL evaluated the conveyance piping design location
and made improvements to enhance the gas collection operations while also improving future tie-in locations. Wellert
performed as-built surveying of the gas management components as they were constructed, See Appendix G, Sheet
1 for Record Drawings depicting the gas piping layout.
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22 LFG EXTRACTION WELLS

The 2018 Phase 1 expansion of Lorain’s LFG system includes five (5) re-drilled vertical gas extraction wells and six
(6) new wells. See the As-Built Well Schedule on Sheet 2 in Appendix G for a list of re-drilled extraction wells. As built
extraction well locations are shown on Sheet 1 in Appendix G.

Wells were drilled by a Soil MEC SR30 track mounted drill rig, equipped with a 36-inch diameter bucket auger. The
cover soils and refuse removed during the drilling process were collected and transported to the landfill's active disposal
area. As indicated on the Well Schedule and Extraction Well Detail on Sheet 2 in Appendix G, the borings were drilled
to maintain a minimum 15-foot separation between the bottom of the borehole and the top of protective cover within
the landfill base liner system. CQA Boring logs are included in Appendix A.

Following the completion of a boring, the extraction well piping was installed. The well piping consisted of 6-inch or 8-
inch diameter SDR 11 perforated and solid pipe with a butt-fusion end cap at the bottom of the perforated pipe. A 20-
foot length of solid pipe was installed as the uppermost section of well casing to minimize the potential for surface air
intrusion during future gas extraction operations. The extraction well casing extended a minimum of 3-feet above the
existing ground elevation as shown on the Extraction Well Detail on Sheet 2, Detail 1 in Appendix G.

A safety grate was positioned across the surface of the borehole when the well piping was set. The well piping was
lowered into the borehole utilizing the drill rig cable system and an excavator with nylon straps. The piping was raised
1-foot off the bottom, centered in the borehole, and secured to the safety grate with a nylon strap.

A collection medium, consisting of coarse aggregate generally 1-inch to 3-inch diameter washed low-carbonate gravel,
was placed in the borehole annulus around the well piping and extended from the bottom of the well boring to a
minimum 2-feet above the perforated/solid pipe joint. A geocomposite ring was placed above the collection medium,
and overlain by a 1-foot minimum thick clean soil plug. A 2-foot thick No. 8 mesh hydrated bentonite seal was installed
above the soil plug. The borehole was then backfilled with clean soils from the bentonite seal to approximately 5-feet
below the existing intermediate cover soils. A second hydrated bentonite seal, 2-feet thick, was placed in the borehole
and then filled with clean soil to existing grade. AEG installed a welded safety grate 6 inches below the surface and
then graded surface soils to promote surface water flow away from the well. The well borehole depth and backfill
material depths were verified by visual confirmation of taped measurements. The LFG extraction wells were
constructed as depicted on Detail 1, Sheet 2, in Appendix G. Appendix A includes construction logs that show actual

constructed well dimensions and materials used in construction.

The gas extraction well record survey locations and elevations, compiled by Wellert Engineering, Inc. (Wellert), are
shown on Sheet 1 and 2 in Appendix G.
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23  LFG CONVEYANCE PIPING SYSTEM

The gas conveyance system was constructed with 6-inch, 8-inch, or 12-inch diameter SDR-17 HDPE pipe with SDR-
11 HDPE fittings. Piping was installed with joints completed by conventional butt fusion welding. The gas conveyance
pipe trenches were excavated to provide a minimum of three (3) percent slope for piping installed inside limits of waste.
Metallic locator tape was installed over the pipe at an approximate trench depth of 1-foot. The trenching was completed
by a Caterpillar 320E track excavator and was generally performed at a minimum width of 24-inches. Air and
condensate force main lines were generally installed in the same trench as the header pipe, as shown in Appendix G,
Sheet 3, Detail 1. Trenches excavated within the limits of refuse were bedded with clean compacted soils to provide
a smooth surface above the waste, protecting the pipe and maintaining a consistent grade. Additional clean backfill
soil was placed to existing ground surface. BEL monitored all activities to ensure the collection pipe was not damaged
during installation. At road crossings, LFG conveyance piping was encased in a protective pipe; see Sheet 3, Detail 3
in Appendix H.

The new header and lateral connections were tied into the existing LFG system utilizing fusion welding and existing
flange connections. See Sheet 2, Detail 6 in Appendix G for a typical flange connection. In areas where conventional
LFG laterals were not feasible due to current grades, remote wellheads were utilized, see Sheet 4, Detail 5 in Appendix
G for a typical remote wellhead.

One 12-inch control valve was installed in the conveyance system during construction. Valve locations are shown on
Sheet 1 in Appendix G. See Sheet 4, Detail 1 for a typical underground valve detail.

24  LFG CONDENSATE MANAGEMENT SYSTEM

The 2018 Phase 1 LFG System construction included the installation of air and forcemain piping, and pneumatic
pumps. The air piping consisted of 2-inch diameter SDR-9 HDPE. The forcemain was 3-inch and 4-inch SDR-11
HDPE. Piping was installed with joints completed by conventional butt fusion welding techniques and flange
connections. Air and condensate forcemain lines were typically installed in the same trench, as shown in Appendix
G, Sheet 3, Detail 1.
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The force main trench was excavated using CAT 320E track excavators. Typical trench dimensions were 24-inches
wide by 3-feet deep and were generally installed with gas conveyance piping, see Sheet 3, Detail 1 in Appendix G for
a typical trench detail. Pipe bedding consisted of clean compacted soils to provide a smooth surface. The piping was
then placed and backfilled within 1 foot of final elevation where metallic caution tape was placed. Remainder of trench
was backfilled and compacted with the excavator bucket and graded to match existing conditions. Record survey of
the installed landfill conveyance piping system is shown on Sheet 1 and 2 in Appendix G.
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3.0 CONSTRUCTION QUALITY ASSURANCE

BEL provided construction quality assurance services during the installation of the 2018 Phase 1 landfill gas system
expansion at Lorain Il Landfill. Services included observation of conveyance piping, piping systems construction, air

pressure testing, and documentation of construction materials and procedures.

31 GAS CONVEYANCE PIPING AIR PRESSURE TESTING

LFG conveyance piping was air-pressure tested following fusion welding to evaluate the system continuity. Air pressure
testing was performed on header and lateral piping by pressurizing the piping system to a minimum of 10-psig through
a fabricated blind flange containing a valve stem with an in-line air pressure gauge. The forcemain piping was
pressurized to 100-psig and airline piping was pressurized to 100-psig in the same manner. Following a brief system
stabilization period, initial and final pressures were observed and recorded through an elapsed time of one (1) hour.
The system pressure test results were determined to be acceptable if pressure loss was less than 10%. The final test
results are provided in Appendix B.

3.2  CONSTRUCTION MONITORING

BEL performed construction observation during the Lorain Il Landfill gas management system installation to verify the
general conformance of materials and construction procedures to the design specifications. The activities and items
observed and documented included, but were not limited to, the following:

o Gas conveyance piping material, SDR designation, sizing, and installation,
o  Gas conveyance pipe trench and backfill,

o Gas conveyance pipe pressure testing,

o  Extraction well boring and construction,

e Airand force main piping material, SDR designation, sizing and installation, and
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APPENDIX B
LFG CONVEYANCE PIPING AIR PRESSURE TESTING RESULTS




































APPENDIX C
PHOTOGRAPHIC DOCUMENTATION


















APPENDIX D
BEL DAILY FIELD REPORTS








































































APPENDIX E
PERTINENT DOCUMENTS



APPENDIX F
RESUMES






Ms. Todia has routinely worked in

cooperation with state, including the TDEQ,

QOEPA, PADEP, federal, and local

regulatory agencies on problem resolution

as well as project scope, planning,

schedule and execution.
She has managed landfill operations
and maintenance including

environmental compliance for 14 active
andjor closed landfills

She has managed an Operations and
Maintenance Team consisting of 12
Technicians spread across 8 States.
Responsibiliies include managing,
mentoring and development of the
Operations and Maintenance staff.

Ms. Todia also managed a team of 4
Data Compliance Managers prior to the
implementation of National Database
Systems to manage and monitor well
field data.

Services. This gas system Project provided methane to the GM Lake Orion Boiler
System. She managed budget and non-routine maintenance activities for the
GCCS.

Pine Tree Acres Landfill, Lenox Township, Michigan 2006-2009 — Ms. Todia
served as the Project Manager for well field technicians and aided in trouble
shooting to increase gas flow to the energy plant on site. Ms. Todia was
responsible for Environmental Compliance for the site.

Statewide Landfill, Canton, Ohio 2006-2014 — Ms. Todia managed the Well
Field Technicians and aided in routine and non routine tuning, installation of
pneumatic pumps, small-scale construction repairs, and troubleshooting potential
landfill gas migration issues.

Eastern Sanitary Landfill, White Marsh, MD 2002-2004 — Ms. Todia performed
monthly well field tuning as required. In addition, she monitored the site gas
probes on a monthly basis and continuously worked to prevent off site migration
on a site with challenging geology.

Landfill Air Compliance Reporting (2003 — 2008)

Deercroft Recycling and Disposal Facility, Waste Management, Michigan
City, Indiana

Ms. Todia prepared semiannual Title V reports, semiannual New Source
Performance Standards (NSPS) reports, and semiannual Startup, Shutdown,
and Malfunction (SSM) reports. She submitted variance requests/alternative
timeline requests, Tide V Annual Compliance Certification, well decommissioning
requests and Deviation Occurrence Reports.

Douglas County Recycling and Disposal Facility, Waste Management,
Bennington, Nebraska

Ms. Todia prepared semiannual Title V reports, semiannual NSPS reports,
semiannual SSM reports, and Title V annual compliance certifications.

ELDA Recycling and Disposal Facility, Waste Management. Cincinnati,
Chio

Ms. Todia prepared quarterly/semiannual Title V reports, semiannual EG
reports, and semiannual SSM reports. She submitted variance
requests/alternative timeline requests and well decommissioning requests.

Epperson Waste Disposal, Republic Services, Williamstown, Kentucky
Ms. Todia prepared semiannual NSPS reports and semiannual SSM reports.
She also submitted altemative variance requests/altemative timeline requests
and well decommissioning requests.

Greene Valley Recycling and Disposal Facility, Waste Management,
Naperville, lllinois

Ms. Todia prepared semiannual EG Reports, semiannual SSM Reports,
semiannual Clean Air Act Permit Program (CAAPP) reports, and annual CAAPP
compliance certifications. She submitted CAAPP Form 405s on an as need
basis.

Hardy Road Sanitary Landfill, Waste Management, Akron, Ohio

Ms. Todia prepared semiannual NSPS Reports, semiannual SSM Reports,
quarterly/semiannual Title V Reports, annual Tile V Compliance Certifications,
and annual Solid Waste Reports. She also maintained the site Operating
Record.



Hoffman Road Landfill, City of Toledo, Toledo, Ohio
Ms. Todia prepared semiannual NSPS Reports, semiannual SSM Reports, and
quarterly/semiannual Title V Reports.

Lake County RDF, Waste Management, Chesterland, Chio

Ms. Todia prepared semiannual EG Reports, semiannual SSM Reports,
quarterly/semiannual Title V Reports, annual Tile V Compliance Certifications,
and annual Solid Waste Reports.

Lake Landfill, Waste Management, Northbrook, lllinois

Ms. Todia prepared semiannual EG Reports, semiannual SSM Reports,
semiannual CAAPP Reports, and annual CAAPP Compliance Certifications. She
also submitted CAAPP Form 405s on an as need basis.

Metro Park East Landfill, Waste Management, Mitchellville, lowa
Ms. Todia prepared semiannual NSPS Reports, semiannual SSM Reports,
semiannual Tile V Reports, and annual Tile V Compliance Certifications.

Valley View Landfill, Republic Services, Sulpher, Kentucky

Ms. Todia prepared semiannual NSPS Reports, semiannual SSM Reports,
semiannual Tile V Reports, and annual Compliance Certifications. She
submitted variance requests/alternative imeline requests, and well
decommissioning requests.

Wheeler Recycling and Disposal Facility, Waste Management, Wheeler,
Indiana

Ms. Todia prepared semiannual EG Reports, semiannual SSM Reports,
quarterly/semiannual Part 70 Compliance Certifications, and annual Part 70
Compliance Certifications. She submitted variance requests/alternative timeline
requests, well decommissioning requests, and Deviation Occurrence Reports.

Woodland Recycling and Disposal Facility, Waste Management, South
Elgin, lllinois

Ms. Todia prepared semiannual EG Reports, semiannual SSM Reports,
semiannual Tile V Reports, and annual Compliance Certifications. She
submitted variance requests/alternative imeline requests, and well
decommissioning requests.






APPENDIX G

RECORD DRAWINGS
Sheet No. Drawing Title
1 2018 Landfill Gas System Plan View
2 2018 Landfill Gas System Details And Well Schedule
3 2018 Landfill Gas System Details
4 2018 Landfill Gas System Details
5 2018 Landfill Gas System Details
6 2018 Landfill Gas System Details

7 2018 Landfill Gas System Survey Points
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