
 
 
 
 

Cons t ruc t ion  Documenta t ion  Repor t  
 

Landf i l l  Gas  Col lec t ion  and Cont ro l  
Sys tem Expans ion 2011 

J o h n s t o n  C o u n t y  L a n d f i l l  ( P e r m i t #  5 1 - 0 3 )  

 

Presented to: 

J o h n s t o n  C o u n t y  P u b l i c  U t i l i t i e s  D e p a r t m e n t  
 

Johnston County Landfill 
680 County Home Road 

Smithfield, North Carolina 27577 
 
 
 
 

Prepared by: 
 

C 2 I  M e t h a n e  P a r t n e r s  
93 St. Marks Place, Suite 2 

New York, NY 10009 
(212) 804-6279 

S C S  E N G I N E E R S ,  P C  
2520 Whitehall Drive, Suite 450 

Charlotte, NC  28273 
(704) 504-3107 

 
 
 
 
 

December 6, 2011 
File No. 02210301.00 

 
Offices Nationwide 

www.scsengineers.com

mtchao
New Stamp



L F G  C o n s t r u c t i o n  D o c u m e n t a t i o n  R e p o r t  –  2 0 1 1   

 

 

 

 

 

 

 

C o n s t r u c t i o n  D o c u m e n t a t i o n  R e p o r t  
 

L a n d f i l l  G a s  C o l l e c t i o n  a n d  C o n t r o l   
S y s t e m  E x p a n s i o n  2 0 1 1  

 
J o h n s t o n  C o u n t y  L a n d f i l l  

 

 
 

 

Presented To: 
 

Johnston County Landfill 
680 County Home Road 

Smithfield, North Carolina 27577 
 
 
 
 
 

Prepared By: 
 

C 2 I  M e t h a n e  P a r t n e r s  
93 St. Marks Place, Suite 2 

New York, NY 10009 
(212) 804-6279 

S C S  E N G I N E E R S ,  P C  
2520 Whitehall Drive, Suite 450 

Charlotte, NC  28273 
(704) 504-3107 

 
 
 
 

December 6, 2011 
File No. 02210301.00







L F G  C o n s t r u c t i o n  D o c u m e n t a t i o n  R e p o r t  –  2 0 1 1   

i  

T a b l e  o f  C o n t e n t s  
 
Section Page 
 
1  INTRODUCTION ..................................................................................................................................... 1 

1.1  Background ................................................................................................................................... 1 
1.2  Project Documents ........................................................................................................................ 2 
1.3  Contact List .................................................................................................................................... 2 

2  LANDFILL GAS COLLECTION AND CONTROL SYSTEM ................................................................. 3 
2.1  Landfill Gas Collection Piping ................................................................................................... 3 
2.2  Landfill Gas Extraction Wells .................................................................................................... 4 
2.3  HDPE Pipe Welding .................................................................................................................... 5 
2.4  Existing Solar Flares .................................................................................................................... 5 

2.5  Blower Flare Station .................................................................................................................... 5 
3  CONSTRUCTION RECORDS ................................................................................................................ 5 

3.1  Construction Photographs ........................................................................................................... 6 
3.2    SCS Daily Field Reports ............................................................................................................. 6 
3.3    LFG Extraction Well Logs ........................................................................................................... 6 
3.4    Record Drawings .......................................................................................................................... 6 
3.5    NCDHHS Correspondence ......................................................................................................... 6 

4  SUMMARY AND CONCLUSION ......................................................................................................... 6 
 
 
A p p e n d i c e s  
 
A Photographs 
B SCS Engineers Daily Field Reports  
C Landfill Gas Extraction Well Logs 
D As-built Well Schedule 
E Stone Gradation Documentation 
F Record Drawings  
G Flare Documentation and DAQ Information 
H Leak Test Results 
I Correspondence 
J NESHAP Documentation 
 
 
 
 
 
 
 
 
 
 



L F G  C o n s t r u c t i o n  D o c u m e n t a t i o n  R e p o r t  –  2 0 1 1   

i i  

 

CERT I F ICAT ION STATEMENT  

 
 

 
 
 
Certification:  I certify that based on information and belief formed after reasonable inquiry, the 
statements and information contained in this document are true, accurate, and complete to the 
best of my knowledge. I further certify that based on the field observations by SCS staff, it is my 
professional opinion that the installation of the Landfill Gas Collection and Control System 
project described herein was constructed in general accordance with the Construction Drawings 
except as noted in this report. 
 
 
 
 
Registered Engineer: 
 
 
 
                
_________________________________                           _________________________________ 
                  (Printed Name)                                                                              (Seal) 
 
 
 
 
_________________________________                   ____________________ 
                    (Signature)                                                                                  (Date)  
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1  INTRODUCT ION  

This Construction Certification Report, prepared by SCS Engineers, PC (SCS), summarizes the 
initial Landfill Gas (LFG) Collection and Control System (GCCS) installed at the Johnston 
County Landfill (Site), located near the town of Smithfield, Johnston County, North Carolina.  
The Site is located at 680 County Home Road and is owned and operated by Johnston County.   
 
The objectives of the 2011 GCCS project were to construct an active voluntary GCCS for the 
destruction of LFG in support of a greenhouse gas credit project and to support a future landfill 
gas to energy (LFGE) project. 
 
The primary components of the GCCS included the following: 
 

 Twenty-three new LFG wells. 
 
 LFG collection piping (header and laterals). 

 
 Isolation valves. 

 
 Condensate sumps and pumps – CS-H2, CS-3A, & CS-4B. 
 
 Airline and forcemain piping for LFG condensate sumps and pumps. 
 
 Blower flare station (1,250 SCFM utility flare). 
 

The GCCS project was a design/build type project developed by C2I Methane Partners (formerly 
BlueSource), SCS Engineers, PC (SCS) and  SCS Field Services (SCS FS).  Construction began 
on the GCCS project in April 2011 and the piping was substantially completed in July 2011.  The 
flare and air compressor were installed in September 2011.  The remaining items were completed 
in early October 2011 and the complete GCCS startup occurred on October 13, 2011.  
 
1 . 1  B A C K G R O U N D  

The Johnston County MSW and C&D Landfill Facility (Landfill) is located near Smithfield, 
North Carolina.  A Request for Proposal for a Landfill Gas to Energy Project at the Johnston 
County Landfill was issued by the Johnston County Department of Utilities.  The Development 
Team of C2I Methane Partners and SCS Engineers proposed to develop a landfill gas collection 
and control system and a beneficial use project for the LFG at the Landfill.  The Development 
Team will finance, design, permit, build, commission, own, operate, and maintain the GCCS and 
plans to implement a Landfill Gas Energy system  

The Landfill includes several waste disposal areas designated as Phase 1, 2, 3, 4, 4A, and 5.  No 
GCCS construction activities are planned in Phase 1 and 2.  Drilling and pipe installation will 
take place in Phase 3, 4A and 5.  For Phase 4, no drilling is planned and pipe installation will 
only occur within the existing soil cover. 
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A solid waste permit modification (dated November 30, 2010) for the installation of a voluntary 
GCCS was prepared by SCS and submitted to the Division of Waste Management (DWM), Solid 
Waste Section on behalf of the Johnston County MSW and C&D Landfill Facility (Permit No. 
51-03). 
 

1 . 2  P R O J E C T  D O C U M E N T S  

The following documents defined the design and technical aspects of the project and governed 
construction: 

 
 “Construction Drawings for Johnston County Landfill Gas Project”, prepared by SCS, 

dated November 2010 and revised February 2011. 

 Solid Waste Permit Modification submittal, prepared by SCS, dated November 30, 
2010, and subsequent correspondences with NCDENR. 

 Minor Source Permit to Construct Application, prepared by SCS Engineers, dated 
August 16, 2010 (for flare). 

 Surveying results, by M-III Engineering. 

 

1 . 3  C O N T A C T  L I S T  

The parties involved in construction of the GCCS project at the Johnston County Landfill are 
listed below: 
 

Project Developer: 
C2I Methane Partners 
93 St. Marks Place, Suite 2 
New York, NY 10009 
(212) 804-6279 
 
Design Engineer and CQA Firm: 
SCS Engineers, P.C. 
2520 Whitehall Park Drive, Suite 450 
Charlotte, North Carolina 28273 
(704) 504-3107 
 

General Contractor: 
SCS Field Services 
11260 Roger Bacon Drive, Suite 300 
Reston, Virginia 20190 
(703) 709-0004 
 
Surveyor: 
M-III Engineering 
970 Trinity Road 
Raleigh, NC 27607 
(919) 822-2222 
 

Drilling Subcontractor: 
B&H Drilling Services, Inc 
7180 SW 18th St.  
Plantation, FL 33317 
(954) 614-0492 
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2  LANDF I L L  GAS  COLLECT ION AND CONTROL  SYSTEM 

Construction on the GCCS began in April 2011 and ended in July 2011.  The construction and 
installation was performed by SCS Field Services with SCS Engineers providing construction 
inspection and field engineering services.  The project consisted of constructing/installing the 
following primary components: 
 

 943 vertical feet drilled 
 2,225 ft. of 12-inch diameter HDPE SDR 17 header pipe 
 2,447 ft of 10-inch diameter HDPE SDR 17 LFG header pipe 
 2,725 ft of 8-inch diameter HDPE SDR 17 LFG header pipe  
 475 ft of 6-inch diameter HDPE SDR 17 LFG lateral pipe  
 4,642 ft of 4-inch diameter HDPE SDR 17 LFG lateral pipe  
 5,645 ft of 2-inch diameter HDPE SDR 9 airline pipe 
 5,965 ft of 2-inch diameter HDPE SDR 11 forcemain pipe 
 One 12-inch butterfly-type isolation valves  
 Three 10-inch butterfly-type isolation valves with 5-foot valve extension 
 Two 8-inch butterfly-type isolation valves with 5-foot valve extension 
 200 ft of 18-inch CMP for road crossings 
 Three 12-inch HDPE condensate sumps and pumps 
 

 

2 . 1  L A N D F I L L  G A S  C O L L E C T I O N  P I P I N G  

As stated above, 12-, 10-, and 8-inch diameter LFG header pipe and 8-, 6-, and 4-inch diameter 
lateral pipe were installed during this construction project.  Previously installed header and lateral 
pipes for the passive collection system remain in place and were connected to the active 
collection system.  The new GCCS piping consists of high density polyethylene (HDPE) pipe 
(PE 3408) with a Standard Dimension Ratio (SDR) of 17.  
 
Leak testing was conducted on the new LFG, air, and condensate forcemain piping and the 
results can be found in Appendix H.  The leak test results all showed no pressure loss over the 
required 4-hour period except for one test that was performed overnight for 17 hours.  This test 
was performed on all the 2-inch forcemain and the 2x4-inch dual-contained forcemain installed.  
A pressure drop of one inch was observed at the end of the test at 7am the next day.  Using the 
ideal gas law and the change in temperature from 2 pm on June 25 to 7 am on June 26, this 
amount of pressure drop can be attributed the cooling of the air in the pipe.   
 
Using the ideal gas law of PV=nRT and assuming that n, R, and V are constant, the temperatures 
for the beginning and the end of the test were input into the equation P1/T1 = P2/T2.  This 
resulted in an ending pressure of 7.7 psi attributed to the change in temperature.  Because most of 
the pipe is insulated by the ground it is assumed that the temperature of the air in the pipe did not 
experience the complete 20° change in temperature.  Another calculation using the ideal gas law 
and the beginning and ending pressures of the test and solving for the temperature at the end of 
the test resulted in a 10° change in temperature which is not unrealistic.  Further the system has 
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been in operation for two months and has not shown any signs of leaks in the forcemain.  The 
forcemain is under pressure so the liquid would push out creating a large wet spot at the landfill 
and a loss of pressure in the line.  The site periodically monitors the wells and inspects the GCCS 
on a monthly basis at a minimum and often more frequently.       
 
The GCCS piping was sized to handle the maximum LFG design flow rate anticipated during the 
next several years, or until the piping is replaced.  As landfilling operations progress and LFG 
production rates increase, the initial piping may be replaced with larger diameter piping or 
additional GCCS piping installed, as necessary.   
 
To promote positive drainage of LFG condensate to collection points, the LFG collection piping 
inside the waste footprint was typically constructed at a minimum slope of three percent when 
possible.   
 
At no time during trenching activities were portions of the permitted cap damaged.  
 
Record drawings depicting the LFG piping are provided in Appendix F. 
 

2 . 2  L A N D F I L L  G A S  E X T R A C T I O N  W E L L S  

Vertical LFG extraction wells were constructed with a 6-inch diameter SCH 80 PVC pipe 
centered inside 36-inch diameter borings.  The drilling contractor was B&H Drilling.  The well 
borings were backfilled using 467M stone which is an acceptable substitute for NC DOT No. 57 
stone.  Also a double bentonite seal, and soil were used to complete each well.  A total of 90 tons 
of stone was provided by Hanson Princeton Quarry and was used for the extraction wells.  Using 
a conversion of 130 lbs/cubic foot, a total of 51 cubic yards were used.  The required rate of one 
gradation test for every 250 cubic yards resulted in one test which is provided in Appendix E.  
The length of solid pipe is typically one third of total well depth below grade and the remaining 
length of the well is slotted pipe.  Well drilling logs prepared by SCS are provided in Appendix 
C and reflect the actual construction location and depth of the extraction wells.  As-built data 
pertaining to the extraction wells is provided in Appendices D and F (well schedule and record 
drawings, respectively).   
 
Some wells were relocated from the locations denoted in the design drawings.  This is typically 
done to accommodate site conditions (i.e., to allow the drill rig to reach the well location) and 
such relocations are usually in an uphill direction.  One extraction well was moved laterally, 
three were moved uphill, and two were moved downhill.  Downhill relocation was a distance of 
less than five feet resulting in a minimal decrease of waste depth.   
 
Extraction well EW-417 was removed from the design on April 22, 2011.   
 
Each LFG extraction well was outfitted with a Lee Supply 2-inch Waste Management Style 
wellhead equipped with a valve to control LFG flow and vacuum, and monitoring ports on either 
side of the valve to measure LFG quality, pressure, and temperature.  A removable end cap on 
top of the wellhead allows access to the interior of the well pipe for measurement of liquid levels 
and pumping of the liquid, if necessary.  Flexible Cannoflex piping connects the wellhead with 
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the GCCS lateral pipe and is intended to accommodate differential settlement in the vicinity of 
each well. 
 
SCS submitted the required information to the Health Hazards Control Unit (HHCU) of the 
Division of Public Health that addressed the potential to disturb asbestos-containing materials 
(ACMs).  This is further discussed in Section 3.5. 
 

2 . 3  H D P E  P I P E  W E L D I N G  

All LFG header and lateral piping was constructed using fusion welding.  The contractor used a 
variety of welding machines, determined by the diameter of the pipe in question.  Fusion 
equipment was manufactured by McElroy and worked as intended during construction. 
 
Welding temperatures were checked at the start of welding and following any extended breaks.  
Additionally, temperatures were monitored periodically during the welding process.  Welding 
temperature was 425F or greater per ISCO HDPE Fusion Manual.   
 
In order to connect new LFG piping to the existing LFG piping, the contractor used electrofusion 
couplers.  A coupler is fitted over the ends of the two pieces of pipe, and then an electrofusion 
machine runs electricity through wiring installed in the coupler to produce heat.  The amount of 
time required to sufficiently melt the coupler and sections of pipe together is determined by the 
diameter of the pipe, with larger couplers requiring more time. 
 

2 . 4  E X I S T I N G  S O L A R  F L A R E S  

Nine passive solar flares already existed at the site, labeled T-1 through T-9.  The contractor 
attached wellheads to these passive wells and connected them to the new GCCS according to the 
construction drawings.  These wells were given new names as seen in the Table on the record 
drawing in Appendix F. 
 

2 . 5  B L O W E R  F L A R E  S T A T I O N  

A new 1,250 SCFM blower skid and utility flare were installed near Phase V to combust the 
collected LFG.  The Landfill received an Air Permit to Construct from the NCDENR Division of 
Air Quality.  The Permit to Construct issued by the DAQ is provided in Appendix G.   

Additional information for the flare provided by the flare manufacture is also included in 
Appendix G. 

3  CONSTRUCT ION RECORDS  

The following construction documentation is provided as appendices: 
 

 Appendix A:  Construction Photographs  
 Appendix B:  SCS Daily Field Reports (April 26, 2011 thru April 30, 2011) 
 Appendix C:  LFG Extraction Well Logs 
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 Appendix D:  As-built Well Schedule 
 Appendix E:  Stone Gradation Documentation 
 Appendix F:  Record Drawings 
 Appendix G:  Flare Documentation and DAQ Information 
 Appendix H:  Leak Test Results 
 Appendix I:  Correspondence 
 Appendix J:  NESHAP Documentation 

 

3 . 1  C O N S T R U C T I O N  P H O T O G R A P H S  

Photographs were taken by SCS on a regular basis during the drilling phase of the construction.  
SCS also took photographs of completed components of the GCCS during the flare startup.  
Photographs are included in Appendix A to provide a general representation of the drilling 
activities and methods and completed components of the GCCS. 

3 . 2  S C S  D A I L Y  F I E L D  R E P O R T S  

SCS maintained daily field reports during the drilling process.  These reports, along with the 
contractor’s record drawings, were used to prepare this Construction Certification Report and 
SCS’s Record Drawings.  The daily reports are included in Appendix B. 

3 . 3  L F G  E X T R A C T I O N  W E L L  L O G S  

The LFG extraction well logs are provided in Appendix C and include a description of the well 
construction and excavated material (type, degree of decomposition, moisture, and temperature).  
The well construction logs detail the depth and diameter of the borehole, length of solid and 
perforated pipe, thickness of stone and soil backfills, and location of bentonite plugs. 

3 . 4  R E C O R D  D R A W I N G S  

Record Drawings depicting the constructed components of the GCCS are provided in Appendix 
F. 

3 . 5  N C D H H S  C O R R E S P O N D E N C E   

Correspondence between SCS and the North Carolina Department of Health and Human 
Services (NCDHHS) Health Hazards Control Unit regarding waste disturbance are provided in 
Appendix J.  It should be noted that the dates of SCS’ submittals and the dates referenced in 
NCDHHS’ responses do not match; SCS is unsure as to why this is the case, but the final version 
of all SCS documents are included with this report.  A copy of the notification and the approval 
from HHCU is provided in Appendix J.  No ACMs were encountered during drilling activities. 

4  SUMMARY AND CONCLUS ION 

Based on the field observations of the SCS Senior CQA Technicians and periodic reviews by 
SCS’ Senior Engineer, it is our professional opinion that the installation of the Landfill Gas 
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Collection and Control System at the Johnston County Landfill described in this report was 
conducted in accordance with industry practice and the requirements of the Construction 
Drawings and applicable permit documents.
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Photo 2.  Drilling EW-405 

Photo 1.  Drilling EW-412 
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Photo 4.  Installing bentonite seal in EW-507 
 
 
 
 

Photo 3. Installing well casing in EW-415 
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Photo 6.  Installed Condensate Sump CS-3A 
 
 
 

Photo 5. Installed Valve V-301 and V-4A1 
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Photo 8.  Completed valve V-403 with booted observation risers 
 

Photo 7. Completed well EW-511 with available airline and forrcemain 
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Photo 8.  Control panel and air compressor in protective building 

Photo 9. Blower skid and flare stack in gated area 
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 SCS ENGINEERS 
 DAILY FIELD REPORT 
 

Project Name:  Johnston County Landfill Project Number:  02210301.00 

 Task:  NA Labor Code: 99000 

Project Manager:  Steve Lamb Field Personnel:  Michael Cobb 
 

Date:  4/26/11 Vehicle:  fleet Miles Billed:  0 Travel Time:  1 hr. 
 

Weather: Clear, 85° 
 

Summary of Work:    

 
On-site at 0650. 
 
EW-405 – Elevation on stake matched well schedule.  Drilling started at 0720 and completed at 0857.  Asbestos 
inspector not on-site. 
 
EW-406 – Elevation on stake was one foot higher than well schedule.  Ted Blevins moved well 10’ towards EW-407 
to avoid existing tiki torch flare.  Drilling started at 0921 and completed at 1036.   
 
EW-407 – Elevation on stake matched well schedule.  Drilling started at 1052 and completed at 1220. 
 
EW-408 – Elevation on stake matched well schedule.  Moved well downhill less than five feet to accommodate drill 
rig.  Drilling started at 1235 and completed at 1345. 
 
EW-409 – Elevation on stake matched well schedule.  Drilling started at 1415 and completed at 1525. 
 
Drilling stopped for the day due to weather. 
 
Off-site at 1545. 

Prepared by:  Michael Cobb Reviewed by: 
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 SCS ENGINEERS 
 DAILY FIELD REPORT 
 

Project Name:  Johnston County Landfill Project Number:  02210301.00 

 Task:  NA Labor Code: 99000 

Project Manager:  Steve Lamb Field Personnel:  Michael Cobb 
 

Date:  4/27/11 Vehicle:  fleet Miles Billed:  0 Travel Time:  1 hr. 
 

Weather: Overcast, 85° 
 

Summary of Work:    

 
On-site at 0650. 
 
EW-410 – Elevation on stake matched well schedule.  Moved downhill less than five feet to accommodate drill rig.  
Drilling started at 0728 and completed at 0855.   
 
EW-411 – Elevation on stake matched well schedule.  Moved uphill less than five feet to accommodate drill rig.  
Drilling started at 0918 and completed at 1033.  
 
EW-412 – Elevation on stake matched well schedule.  Drilling started at 1108 and completed at 1215. 
 
EW-413 – Elevation on stake matched well schedule.  Drilling started at 1248 and completed at 1355. 
 
EW-415 – Stake marked as “EW-15”.  Spoke with J Morgan about this, he said to go ahead and drill well and he’d 
talk to Steve Lamb and Guy Lewis.  Elevation on stake matched well schedule.  Drilling started at 1440 and 
completed at 1712. 
 
Off-site at 1745. 

Prepared by:  Michael Cobb Reviewed by: 
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 SCS ENGINEERS 
 DAILY FIELD REPORT 
 

Project Name:  Johnston County Landfill Project Number:  02210301.00 

 Task:  NA Labor Code: 99000 

Project Manager:  Steve Lamb Field Personnel:  Michael Cobb 
 

Date:  4/28/11 Vehicle:  fleet Miles Billed:  0 Travel Time:  1 hr. 
 

Weather: Overcast, raining, 85° 
 

Summary of Work:    

 
On-site at 0650. 
 
Work canceled for the day due to rain. 
 
Off-site at 0745. 

Prepared by:  Michael Cobb Reviewed by: 
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 SCS ENGINEERS 
 DAILY FIELD REPORT 
 

Project Name:  Johnston County Landfill Project Number:  02210301.00 

 Task:  NA Labor Code: 99000 

Project Manager:  Steve Lamb Field Personnel:  Michael Cobb 
 

Date:  4/29/11 Vehicle:  fleet Miles Billed:  0 Travel Time:  1 hr. 
 

Weather: Overcast, 85° 
 

Summary of Work:    

 
On-site at 0700. 
 
EW-416 - Elevation on stake matched well schedule.  Drilling started at 0719 and completed at 0943. 
 
EW-414 – Original stake not there, new stake put in place by SCS FS.  Cannot verify elevation.  Spoke with Steve 
Lamb, he said to drill to 75% of waste depth (67’).  Ted Blevins said he and Guy Lewis checked all stakes and is 
adamant that stake was put within 5’ of original.  I gave go-ahead to drill to original planned depth.  Drilling started at 
1020 and completed at 1245. 
 
EW-501 - Elevation on stake matched well schedule.  Drilling started at 1355 and completed at 1433. 
 
EW-502 - Elevation on stake matched well schedule.  Drilling started at 1620 and completed at 1655. 
 
EW-503 - Elevation on stake matched well schedule.  Well was moved approximately 30’ uphill from stake.  Drilling 
started at 1453 and completed at 1605. 
 
Off-site at 1745. 
 

Prepared by:  Michael Cobb Reviewed by: 
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 SCS ENGINEERS 
 DAILY FIELD REPORT 
 

Project Name:  Johnston County Landfill Project Number:  02210301.00 

 Task:  NA Labor Code: 99000 

Project Manager:  Steve Lamb Field Personnel:  Michael Cobb 
 

Date:  4/30/11 Vehicle:  fleet Miles Billed:  0 Travel Time:  1 hr. 
 

Weather: Overcast, 85° 
 

Summary of Work:    

 
On-site at 0720. 
 
EW-505 - Elevation on stake matched well schedule.  Drilling started at 0715 and completed at 0745. 
 
EW-507 - Elevation on stake matched well schedule.  Drilling started at 0817 and completed at 0928. 
 
EW-506 - Elevation on stake matched well schedule.  Drilling started at 0946 and completed at 1032. 
 
EW-504 - Elevation on stake matched well schedule.  Drilling started at 1050 and completed at 1202. 
 
EW-508 - Elevation on stake matched well schedule.  Drilling started at 1223 and completed at 1318. 
 
EW-509 - Elevation on stake matched well schedule.  Drilling started at 1329 and completed at 1410. 
 
Last two wells will be drilled Monday, 5/2/11, and logged by SCS FS personnel. 
 
Off-site at 1500. 
 

Prepared by:  Michael Cobb Reviewed by: 

 



L F G  C o n s t r u c t i o n  D o c u m e n t a t i o n  R e p o r t  –  2 0 1 1   

   

 

 

 

 

APPENDIX C 

Landfill Gas Extraction Well Logs 



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/26/11 Time Started: 0720
Date Ended: 4/26/11 Time Ended: 0857

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 256'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

64

66

68

70

52

54

56

58

60

36

38

40 82°

62

42

44

46

48

50

24

26
Slotted Pipe (25 ft.)

28

30 86°

0-3' - Top cover
3' - Liner
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

16

18

20 83°

22 NC DOT #57 Stone

Bentonite
6

8 Soil Backfill

10 68°

12 Bentonite

14

5 feet of stick-up

0

-2

4

U
S

C
S

Northing 643,655.0

Depth
Easting 2,170,933.8in

Feet

DESCRIPTION REMARKS

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-405
Project No. 02210301.00

BORING LOG

S
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N
D
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R



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/26/11 Time Started: 0921
Date Ended: 4/26/11 Time Ended: 1036

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 256'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-406
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 643,759.8

Depth
Easting 2,170,952.9in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 72°

12 Bentonite

14

16

18

20 78°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 85°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 84°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/26/11 Time Started: 1052
Date Ended: 4/26/11 Time Ended: 1220

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 248'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-407
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 643,872.7

Depth
Easting 2,170,979.6in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 70°

12 Bentonite

14

16

18

20 83°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 93°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 94°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/26/11 Time Started: 1235
Date Ended: 4/26/11 Time Ended: 1345

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 248'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-408
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 644,075.5

Depth
Easting 2,170,998.2in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 79°

12 Bentonite

14

16

18

20 86°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 84°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 86°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/26/11 Time Started: 1235
Date Ended: 4/26/11 Time Ended: 1345

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 236'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-409
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 644,423.8

Depth
Easting 2,170,959.4in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 80°

12 Bentonite

14

16

18

20 82°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 84°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 82°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 0728
Date Ended: 4/27/11 Time Ended: 0855

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 233'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-410
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 644,586.7

Depth
Easting 2,170,930.5in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 70°

12 Bentonite

14

16

18

20 73°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 84°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 85°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 0918
Date Ended: 4/27/11 Time Ended: 1033

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 221'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-411
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 644,725.4

Depth
Easting 2,170,960.6in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 73°

12 Bentonite

14

16

18

20 83°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 86°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 84°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 1108
Date Ended: 4/27/11 Time Ended: 1215

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 218'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-412
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 644,792.1

Depth
Easting 2,170,819.1in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 81°

12 Bentonite

14

16

18

20 82°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 83°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 86°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 1248
Date Ended: 4/27/11 Time Ended: 1355

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 218'
Well Diameter: 6.0-inch Total Depth: 39'

Logged By: M. Cobb Casing Material: PVC

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

REMARKS

Easting 2,170,575.6

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-413
Project No. 02210301.00

4

U
S

C
S

Northing 644,654.1

Depth
in

Feet

DESCRIPTION

10 82°
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5 feet of stick-up

0
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18

20 86°

22 NC DOT #57 Stone

Bentonite
6

8 Bentonite

24

26
Slotted Pipe (26 ft.)

28

30 91°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-39' - Household waste

16

50

32

34

36

38

40

60

62
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Soil Backfill
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S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/29/11 Time Started: 1020
Date Ended: 4/29/11 Time Ended: 1245

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 264'
Well Diameter: 8.0-inch Total Depth: 74'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-414
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 644,425.9

Depth
Easting 2,170,659.0in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-4 Bentonite
8 81°

12

16
Bentonite

20
83°

24

28

32
Slotted Pipe (49')

36

40 87°

44 NC DOT #57 Stone

48

52

0-5' - Top cover
5-22' - Household waste, carpet
22-23' - Day cover
23-45' - Household waste, metal, 
wood, carpet, cables
45-47' - Day cover
47-65' - Household waste, metal
65-67' - Day Cover
67-74' - Household waste, metal, 
plastics

Soil Backfill

56

60 92°

64

68

72 88°

76

80

84

88

92

96

100

128

132

136

140

104

108

112

116

120

124



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 1440
Date Ended: 4/27/11 Time Ended: 1712

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 270'
Well Diameter: 8.0-inch Total Depth: 74'

Logged By: M. Cobb Casing Material: PVC

Northing 644,135.5

Easting 2,170,686.3
Depth

in
Feet

DESCRIPTION

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-415
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

REMARKS5 feet of stick-up

U
S

C
S

Bentonite

0

-4

8

24

12

16

20
84°

Soil Backfill

Bentonite

80°

28

40

48

52

32

56

36

60

Slotted Pipe (49')

88°

44 NC DOT #57 Stone

91°

0-5' - Top cover
5-22' - Household waste, carpet
22-23' - Day cover
23-45' - Household waste, metal, 
wood, carpet, cables
45-47' - Day cover
47-65' - Household waste, metal
65-67' - Day Cover
67-74' - Household waste, metal, 
plastics

104

108

64

68

72

76

80

84

88

92

136

140

112

116

120

124
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132
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100
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S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/29/11 Time Started: 0719
Date Ended: 4/29/11 Time Ended: 0943

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 270'
Well Diameter: 6.0-inch Total Depth: 67'

Logged By: M. Cobb Casing Material: PVC

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

DESCRIPTION REMARKS

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-416
Project No. 02210301.00

Soil Backfill
4

U
S

C
S

Northing 643,838.4

Depth
Easting 2,170,641.8in

Feet

10 68°

12

14

5 feet of stick-up

0

-2

20 88°

Bentonite

22 NC DOT #57 Stone

Bentonite
6

8

24

26
Slotted Pipe (45 ft.)

28

30 86°

0-5' - Top cover
5-22' - Household waste, carpet
22-23' - Day cover
23-45' - Household waste, metal, 
wood, carpet, cables
45-47' - Day cover
47-67' - Household waste, metal

16

18

50

32

34

36

38

40

56

58

60

62

42

44

46

48

64

66

68

70

90°

91°

86°

92°

52

54



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 1355
Date Ended: 4/27/11 Time Ended: 1433

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 272
Well Diameter: 6.0-inch Total Depth: 27'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-501
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,389.4

Depth
Easting 2,169,340.3in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

8 Bentonite

10 82°

12

14

16
Slotted Pipe(15')

18

20 84°

22 NC DOT #57 Stone

24

26
82°

28

30

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-27' - Household waste, metal, 
wood, carpet, cables

32

34

36

38

40

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/27/11 Time Started: 1620
Date Ended: 4/27/11 Time Ended: 1655

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 270'
Well Diameter: 6.0-inch Total Depth: 27'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-502
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,509.1

Depth
Easting 2,169,372.0in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

8 Bentonite

10 69°

12

14

16
Slotted Pipe(15')

18

20 79°

22 NC DOT #57 Stone

24

26
84°

28

30

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-27' - Household waste, metal, 
wood, carpet, cables

32

34

36

38

40

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/29/11 Time Started: 1453
Date Ended: 4/29/11 Time Ended: 1605

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 279'
Well Diameter: 6.0-inch Total Depth: 40'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-503
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,485.7

Depth
Easting 2,169,186.2in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 77°

12 Bentonite

14

16

18

20 82°

22 NC DOT #57 Stone

24

26
Slotted Pipe (25 ft.)

28

30 79°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-40' - Household waste

32

34

36

38

40 82°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/30/11 Time Started: 1050
Date Ended: 4/30/11 Time Ended: 1202

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 283'
Well Diameter: 6.0-inch Total Depth: 42'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-504
Project No. 02210301.00

BORING LOG

S
A
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P

LE
S
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E

C
O
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E
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E

D
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ID

G
R
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U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,639.2

Depth
Easting 2,169,216.4in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

8 Bentonite

10 74°

12

14

16

18

20 85°

22 NC DOT #57 Stone

24

26
Slotted Pipe (28 ft.)

28

30 96°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-42' - Household waste

32

34

36

38

40 83°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/30/11 Time Started: 0715
Date Ended: 4/30/11 Time Ended: 0745

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 275'
Well Diameter: 6.0-inch Total Depth: 38'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-505
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R
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U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,631.9

Depth
Easting 2,169,096.1in

Feet

DESCRIPTION REMARKS

14

5 feet of stick-up

0
Soil Backfill

-2

4

NC DOT #57 Stone

Bentonite
6

8 Bentonite

10 62°

12

84°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-38' - Household waste

32

34

16

18

20 74°

22

44

46

48

24

26
Slotted Pipe (25 ft.)

28

30

82°

52

54

56

58

36

38

40

42

60

50

64

66

68

70

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/30/11 Time Started: 0946
Date Ended: 4/30/11 Time Ended: 1032

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 272'
Well Diameter: 6.0-inch Total Depth: 30'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-506
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,791.9

Depth
Easting 2,169,004.9in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

8

10 74°

12 Bentonite

14

16
Slotted Pipe(15')

18

20 77°

22 NC DOT #57 Stone

24

26

28

30 88°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables

32

34

36

38

40

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/30/11 Time Started: 0817
Date Ended: 4/30/11 Time Ended: 0928

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 269'
Well Diameter: 6.0-inch Total Depth: 41'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-507
Project No. 02210301.00

BORING LOG

S
A

M
P

LE
S

R
E

C
O

V
E

R
E

D

P
ID

G
R

O
U

N
D

W
A

T
E

R

U
S

C
S

Northing 642,938.3

Depth
Easting 2,168,923.5in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 74°

12

14

16
Bentonite

18

20 77°

22 NC DOT #57 Stone

24

26
Slotted Pipe (20 ft.)

28

30 88°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-41' - Household waste

32

34

36

38

40 88°

42

44

46

48

50

64

66

68

70

52

54

56

58

60

62



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/30/11 Time Started: 1223
Date Ended: 4/30/11 Time Ended: 1318

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 261'
Well Diameter: 6.0-inch Total Depth: 35'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-508
Project No. 02210301.00

BORING LOG

S
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E
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S
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Northing 643,068.0

Depth
Easting 2,168,841.4in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0

-2

4
Bentonite

6

8 Soil Backfill

10 72°

12

14

16

18

20 79°

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-30' - Household waste, metal, 
wood, carpet, cables
30-31' - Day cover
31-35' - Household waste

22 NC DOT #57 Stone

24

26
Slotted Pipe (12 ft.)

28

30 84°

50

32

34

36

38

40

60

62

42

44

46

48

64

66

68

70

84°

Bentonite

52

54

56

58



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 4/30/11 Time Started: 1329
Date Ended: 4/30/11 Time Ended: 1410

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 249'
Well Diameter: 6.0-inch Total Depth: 28'

Logged By: M. Cobb Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-509
Project No. 02210301.00

BORING LOG

S
A

M
P
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S
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E

C
O

V
E
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E

D
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R
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U

N
D
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U
S
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Northing 643,319.0

Depth
Easting 2,168,739.4in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

10 84°

14

16
Slotted Pipe(12')

18

12 Bentonite

26

28

30

0-3' - Top cover
3-10' - Household waste, carpet
10-12' - Day cover
12-28' - Household waste, metal, 
wood, carpet, cables

32

34

8

36

38

20 79°

22 NC DOT #57 Stone

24

40

62

42

44

46

48

50

64

66

68

70

82°

52

54

56

58

60



S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 5/2/11 Time Started:
Date Ended: 5/2/11 Time Ended:

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 245'
Well Diameter: 6.0-inch Total Depth: 28'

Logged By: T. Blevins Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-510
Project No. 02210301.00

BORING LOG

S
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P

LE
S

R
E

C
O

V
E

R
E

D
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G
R
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U

N
D

W
A

T
E

R

U
S

C
S

Northing 643,442.7

Depth
Easting 2,168,722.4in

Feet

DESCRIPTION REMARKS5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

8

10 65°

12 Bentonite

14

16
Slotted Pipe(12')

18

20 71°

22 #4 Washed Aggregate

24

26

28 76°

30

0-6' - Soil cover
6-10' - Dirt, wood, MSW
10-20' - Dirt, MSW
20-28' - Dirt, MSW

32
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S C S   E N G I N E E R S
Environmental Consultants
2520 Whitehall Park Drive
Suite 450
Charlotte, NC 28273
704 504-3107   FAX 704 504-3174 Page 1 of 1

Drilling Company: B&H Drilling Services, Inc. Date Started: 5/2/11 Time Started:
Date Ended: 5/2/11 Time Ended:

Drilling Method: Landfill Bucket Auger Boring Diameter: 36-inch Surface Elevation: 239'
Well Diameter: 6.0-inch Total Depth: 26'

Logged By: T. Blevins Casing Material: PVC

JOHNSTON COUNTY LANDFILL LFG EXTRACTION WELL

EW-511
Project No. 02210301.00

BORING LOG

S
A
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E
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R

O
U

N
D

W
A

T
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R

U
S

C
S

Northing 643,602.7

Depth
Easting 2,168,669.8in

Feet

DESCRIPTION REMARKS

12 Bentonite

5 feet of stick-up

0
Soil Backfill

-2

4
Bentonite

6

8

10 74°

14

16
Slotted Pipe(12')

18

20 73°

22 #4 Washed Aggregate

24

26

28

30

0-7' - Soil cover
7-10' - Dirt, MSW
10-20' - Dirt, wood, MSW
20-26' - MSW

32
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36

38

40

62
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APPENDIX D 

As-built Well Schedule 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WELL ID NORTHING EASTING

FINAL 
GROUND 
SURFACE 

ELEVATION

BASELINER 
ELEVATION 

LANDFILL 
DEPTH

WELL 
DEPTH 

LENGTH OF 
6" SOLID 

PIPE BELOW 
GRADE

LENGTH OF 6" 
SOLID PIPE 

ABOVE GRADE

LENGTH OF 6" 
PERFORATED 
PIPE LENGTH

EW-405 643,655 2,170,934 264 42 17 4 25
EW-406 643,760 2,170,953 266 42 17 4 25
EW-407 643,873 2,170,980 253 42 17 4 25
EW-408 644,076 2,170,998 246 42 17 4 25
EW-409 644,424 2,170,959 231 42 17 4 25
EW-410 644,587 2,170,930 232 42 17 4 25
EW-411 644,725 2,170,961 226 42 17 4 25
EW-412 644,792 2,170,819 219 42 17 4 25
EW-413 644,654 2,170,576 218 164 54 39 12 4 26
EW-414 644,426 2,170,659 269 175 94 74 24 4 49
EW-415 644,135 2,170,686 276 182 94 74 23 4 49
EW-416 643,838 2,170,642 276 188 88 67 21 4 45
EW-417

EW-501 642,389 2,169,340 273 230 42 27 11 4 15
EW-502 642,509 2,169,372 271 228 42 27 11 4 15
EW-503 642,486 2,169,186 288 225 55 40 14 4 25
EW-504 642,639 2,169,216 283 227 57 42 13 4 28
EW-505 642,632 2,169,096 283 223 53 38 12 4 25
EW-506 642,792 2,169,005 274 227 45 30 14 4 15
EW-507 642,938 2,168,923 269 214 56 41 20 4 20
EW-508 643,068 2,168,841 261 212 50 35 22 4 12
EW-509 643,319 2,168,739 250 206 44 28 15 4 12
EW-510 643,443 2,168,716 246 202 44 28 15 4 12
EW-511 643,598 2,168,680 242 198 44 26 13 4 12

952 376 92 561

NOTES:
1.  BASE GRADE DATA FOR PHASE 4A WAS TAKEN FROM RSG.
2.  BASE GRADE DATA FOR PHASE 5 WAS TAKEN FROM FDL & ASSOC. "TOP OF CLAY & TOP OF OPERATIONAL COVER" DATED 11/7/96, REV. 2/21/97.
3. FINAL LANDFILL SURFACE TOPOGRAPHY FROM SURVEYS ON 4/14/11, 4/15/11, 5/3/11, 5/24/11, 6/27/11, 6/28/11, 6/28/11, AND 7/8/11, 
4.  CONFIRMED BASE GRADES FOR WELLS EW‐509, EW‐510, AND EW‐511 ON 4/26/11.

Johnston County As-built Well Schedule
29-Nov-11

TOTAL

REMOVED FROM WELL SCHEDULE (4/22/11)

M:\PROJECT FILES\02210301.00 - BlueSource Johnston County\02210301.00 - Johnston County CQA\Asbuilt Well Schedule.xlsx
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APPENDIX E 

Stone Gradation Documentation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
  

SUBMITTAL FORM 
  

General Information 
 

 
Project Name:  Johnston County Landfill    Number: 13910-001 

680 County Home Road,  
Smithfield, NC 27577-9114 

Project Number: 12211010.00             Date: 04/19/11 

 
Submittal Description:  
Stone Gradation Report from Hanson Princeton Quarry.  See the #467M stone. 
 
 

  
Contractor's Certification 
 
 

Contract Drawing No:  

Technical Specification No: 

This Submittal has been reviewed for accuracy of content.  It is my opinion that the material and/or equipment 
are in compliance with the Contract Drawings and Technical Specifications. The information contained herein 
has been fully coordinated with all involved subcontractors. 
 
                        Contractor:  SCS Field Services / Pierce Wu 

                              Signed:   

                                  Date:  04/19/11 
  
Engineer's Review 
 
 

No Exceptions Taken   Engineer:   

Make Corrections Noted   Signed:   

Amend and Resubmit   Date:   

Rejected - See Remarks  
 
Approval is only for conformance with the design concept of the project and compliance with the information 
given in the Contract Documents.  Contractor is responsible for dimensions to be confirmed and correlated at 
the job site, for information that pertains solely to the fabrication process or to techniques of construction and 
for coordination of the work of all trades. 



Product

Specification #467M #57

20046
#467M

20057
#57

2" (50mm) 100

1 1/2" (37.5mm) 100 100

1" (25mm) 68 100

3/4" (19mm) 42 84

1/2" (12.5mm) 15 38

3/8" (9.5mm) 6 22

#4 (4.75mm) 2 6

#8 (2.36mm) 2

#200 (75um) 0.0

PAN (0um) 0.0 0.0

Product Quality Summary Report

Plant E016-PRINCETON QUARRY

Princeton Quarry CA064
#467M & #57 Average Gradation Report

SCS Field Services

Period 01/19/2011 - 04/19/2011

1Page: ofLehigh Hanson 2aggQC 04/19/2011



Product Quality Summary Report

Plant E016-PRINCETON QUARRY

Princeton Quarry CA064
#467M & #57 Average Gradation Report

SCS Field Services

Period 01/19/2011 - 04/19/2011

Comments

Query Query Selections
Date Created  04/19/2011
Date Range  01/19/2011 - 04/19/2011
Plant  PRINCETON QUARRY
Sample Type  Shipping

Sales Contact: 
Jim Landmark 910-639-3855
Jim.Landmark@Hanson.com

Technical Contact:
Chip Lawler 919-417-4656
Chip.Lawler@Hanson.com

2Page: ofLehigh Hanson 2aggQC 04/19/2011
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APPENDIX F 

Record Drawings 
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Note:  All record drawings are in a separate file labeled “2011 GCCS Johnston County 
CQA Appendix F.pdf”. 
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APPENDIX G 

Flare Documentation and DAQ Information 
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APPENDIX H 

Leak Test Results 
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APPENDIX I 

Correspondence 





























































 SCS Engineers, P.C. 
Environmental Consultants 2520 Whitehall Park Drive 704 504-3107 
and Contractors Suite 450 FAX 704 504-3174 
 Charlotte, NC 28273-3557 www.scsengineers.com 
 

 
 

 

January 14, 2011 

File No. 02210304.00 

 

Mr. Ming-Tai Chao 

NCDENR, Division of Waste Management 

1646 Mail Service Center 

Raleigh, NC 27699 

 

 

Subject: Response to comments, Permit Modification 

  Johnson County Landfill Gas Collection and Control System Project 

Dear Ming-Tai Chao: 

A solid waste permit modification for the installation of a voluntary landfill gas collection and 

control system (GCCS) was submitted to the Division of Waste Management (DWM), Solid 

Waste Section (SWS) on behalf of the Johnson County MSW and C&D Landfill Facility 

(Landfill).  The parties involved in the voluntary GCCS project include Blue Source and SCS 

Engineers (the “Development Team”).  The Development Team will finance, design, permit, 

build, commission, own, operate, and maintain the voluntary GCCS.  This project is a “design-

build” project. 

Previously in North Carolina similar voluntary GCCS projects have been developed with 

minimal comments from the SWS.  Past projects only required the applicable air permit for the 

construction and operation of the flare in accordance with the Division of Air Quality (DAQ), 

and a straight forward notification to the SWS.  Based on our experience with the previous 

similar projects, the response letter from the SWS for the Johnston County project indicates a 

more active and enhanced role by the SWS for voluntary GCCS projects.  Several comments in 

your letter we take exception with and do not know the regulatory basis for such comments. 

This is a voluntary greenhouse gas emission reduction project and the proper operation of the gas 

collection system is needed for it to be successful. Therefore, the County and the Development 

Team have an inherent interest in keeping the system operating properly. 

This response letter has been reviewed and approved by Johnston County.  We are planning to 

begin construction in January and trust our responses herein will allow this project to move 

forward in a timely manner.  



 
 
M r .  M i n g - T a i  C h a o  
J a n u a r y  1 4 ,  2 0 1 1  
P a g e  2  
 

Your comments (contained in a letter dated December 9, 2010) are provided below in italics 

followed by our responses in bold. 

1. (LFG Extraction Wells, on page 2) Please address the following comments: 

i. Provide the construction project specifications as appendices of the permit 

application.  The specifications include, but not limited to, gas well installation 

(safety, provisions to handle obstruction while drilling, etc.) and completion (well 

logs and decontamination), the gas well abandonment/capping. 

As stated above this project is a design-build project and as such, written 

specifications were not prepared.  SCS will construct this system in 

accordance with their internal safety procedures that have been developed 

through SCS’s experience in the design and construction of these systems at 

hundreds of landfills nationwide.  

ii. The wells located in the active filling area are expected to encounter leachate due 

to the vertical expansions at the existing phases in the future.  Therefore, the 

coarse aggregates backfilled between the borehole and well casing must be tested 

of the calcium carbonate content and the grain size analysis to confirm the 

aggregate gradations.  The maximum amount of the calcium carbonate content 

must be specified in the specification.  The specification shall also include test 

methods and frequencies of the grain size analysis and measurement of calcium 

content. 

A grain size analysis is routinely performed by SCS on design-build projects.  

Grain-size testing may be performed as deemed necessary by the Certifying 

Engineer.  A note that addresses grain size testing will be added to Drawing 

No. 4. 

SCS is unaware of any LFG extraction well that was properly designed, 

installed, and maintained that has been impacted by leachate reacting with 

the well aggregate backfill.  Based on review of the local aggregate supply, 

there is no concern with calcium carbonate content in the well backfill 

materials planned to be used.  In our professional opinion, we do not feel 

testing the aggregate backfill for calcium carbonate content is needed. 

This project is voluntary and only benefits the parties involved if it 

maximizes the safe recovery of LFG.   

iii. Prior to installing extraction wells, if JCL is accepting and has accepted asbestos 

containing materials….report. 

The Health Hazards Control Unit of the Division of Public Health has been 

contacted and provided the required documentation.  A copy of the 

documentation and approval will be included in the construction 

documentation report. 



 
 
M r .  M i n g - T a i  C h a o  
J a n u a r y  1 4 ,  2 0 1 1  
P a g e  3  
 

iv. In addition to the extraction gas wells, the coordinates of the other LFGCCs 

components including the alignment of the header pipe, buried control valves, 

and sumps must be surveyed by a surveyor licensed in the State of North 

Carolina; and the final locations must be presented in the as-built drawings.  

Please add these requirements to this section. 

Although we are unaware of any solid waste regulation that requires this 

survey, SCS will survey pertinent components of the GCCS.   The 

components will be shown on the as-built drawings.   GCCS components may 

be field located using GPS and/or the services of a licensed surveyor. 

2. (LFG Header and Lateral Piping on Page 3) Please address the following concerns: 

i. Please describe the estimated gas flow rates and capacities of the current and 

future LFGCCs based on the described SCS model. 

A calculation for sizing the proposed current primary header pipes has been 

added to the permit modification submittal. Calculations for future pipes are 

not available. 

ii. Please describe the existing closure cover system at Phase 3 and 4 –clay liner, 

synthetic composite liner, or two-foot thick soil layer. 

Phase 3 was closed in accordance with the pre-1998 regulations with a 2-ft 

thick soil cover and a small top portion which includes a GCL.   

Phase 4 does have a final cover system which consists of a flexible membrane 

liner (FML) covered by 18” of vegetative soil.  No drilling will be performed 

in Phase 4.  Pipe installation will only occur within the 18” soil layer.   

iii. If the prescribed cover system (clay liner or synthetic composite liner) should be 

damaged while excavation of trench, what provisions (repair approaches, QC 

testing methods and frequencies, etc.) are there to ensure the final cover system 

can be properly restored? Please clarify. 

In the unlikely event the prescribed cover system is damaged in Phase 4, the 

final cover will be prepared in like and kind in accordance with the original 

design plans and CQA plans. 

iv. Will the condensate flow by gravity in the header/lateral piping?  If so, please 

specify the minimum pipe slope/gradient (post settlement). 

Yes, condensate will flow by gravity within the header/lateral piping.  The 

typical slope is 3 percent.  The minimum slope is 1 percent.  A note has been 

added to Drawing 3 to clarify slope/gradient requirements.   

Calculating potential settlement for purposes of LFG header/lateral design is 

cumbersome, burdensome, and does not guarantee future settlement will not 

impact condensate movement.  If future settlement impacts the operation of 

the header/lateral pipe, the watered-in pipes will be repaired or replaced.   
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v. Please provide the specification for testing leakage and air-tightness of the solid 

piping (header and leachate/condensate piping). 

As previously stated technical specifications were not prepared for this 

project since it was structured to be a design/build project.  The standard 

pressure testing guideline we use at SCS (and will use on this project also) is 

pressurizing gas and leachate piping to 5 psi for 4 hour.  This procedure will 

be added as a note to Drawing 3. 

vi. To mitigate nuisances (such as vector, odor, etc..) and maintain dry condition of 

the open trench, please specify (a) the maximum length of trench (such as 200 

feet) may be opened in advance of pipe installation in the landfill units and (b) the 

open trench shall be backfilled at the end of each workday. 

The maximum length of trench open at one time will be limited to 1,000 feet.  

All trenches must be backfilled at the end of the day.  Both of these guidelines 

are standards in the industry and will be followed by SCS during 

construction. 

3. (Condensate Management, on Page 3) Please address the following concerns: 

i. Does the sump pump have overfill alarm/prevention and auto shut off devices, 

which can’t be found in the Condensate Sump Detail on Drawing No. 6 of 6? 

No. 

ii. If the answer in the comment i in the subparagraph is “No”. Please describe the 

spill prevention plan.  The Phases 3 & 4 are unlined landfills; therefore, the 

condensate can’s be drained back to the wastes in these two areas in compliance 

the requirement stated in Rule .1626(9)(a)(2). 

There is no spill prevention plan and in our professional opinion a spill 

prevention plan is not necessary because of the design of the sump.  If the 

pump should fail, condensate will collect in the sump and eventually cause a 

“blockage” in the header pipe.  The blockage will essentially prohibit landfill 

gas from moving through the sump; thereby stopping the production of 

condensate.  The sump is deep enough to prevent the possibility to over flow 

with condensate. 

iii. Pursuant to Rule .1626(9)(a)(2), the force mains inside the unlined landfill 

footprint must be dual contained.  Please revise the context accordingly. 

We agree.  A note was added to Drawing No. 3. 

iv. Will there be scheduled or routine inspection of the condensate sump?  This 

inspection plan can be incorporated into the existing Operations Plan. 

Prior to operating the GCCS, Johnston County will modify their existing 

Operations Plan to cover routine inspection activities for components of the 

GCCS in accordance with the solid waste regulations. 
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4. (Blower/Flare Station, on page 3) Please describe the LFG control system and 

emergency shutdown of the system. 

SCS is not aware of this request from SWS on any previous GCCS installed in 

North Carolina.  The flare manufacturer provides a comprehensive Operations and 

Maintenance Manual that contains information of the control systems, emergency 

shutdowns, and maintenance requirements.  These manuals are extensive and 

specific to the system installed at the landfill.   

The blower/flare station planned for this landfill will have a safety interlock system 

that will automatically shutdown the blower if no flame is present in the flare.  

Providing the complete system design and emergency shutdown procedures in this 

response would be extensive.  When the blower/flare station is installed, a copy of 

the operation and maintenance manual, which includes emergency shut-down 

procedures, will be kept on-site.    

The construction and operation of the flare is permitted through the NCDENR, 

Division of Air Quality.  A copy of the Permit-to-Construct application and DAQ 

approvals will be included in the Construction Documentation Report. 

5. (Existing Permitted Cap, on page 4)  The DWM records show the Phases 3 and 4 were 

originally proposed to close by constructed two-feet-thick soil.  On August 4, 1998 DWM 

approved the alternative final cap design for Phases 3 and 4 which included for Phase 4, 

on top portions of the landfill, a geomembrane will be installed; for Phase 3, on the top 

portion, a GCL will be installed.  Soil will be used on the side slopes.  In 1999 the 

construction completed; and the deck portion of the Phase 3 cover system consisted of a 

GCL and drainage composite layer overlain by 18-inch thick top soil.  Phase 4 cap 

consisted of 12-mil geomembrane overlain by 18-inch thick top soil.  Based on the 

findings the SWS requests County address the following concerns: 

i. The plan proposes that the header pipe trench will be 2 to 3 feet deep and 

installed above the synthetic liner with the vegetative soil layer as described in 

this section, LFG Header and Lateral Piping” and on the “Pipe Trench Detail” – 

Drawing no. 5 of 6.  Since the vegetation layer is approximately 18-inch thick, 

please explain how the proposal can be implemented in the field without 

damaging the liners? 

Where header pipe is installed over areas with final cover, the pipe will be 

installed above the FML or GCL, regardless of soil depth.  Additional 

grading may be necessary in areas where the soil layer is approximately 18 

inches to ensure proper storm water runoff and management.   

ii. Since gas extraction wells will be installed in the Phase 3 & 4 areas, the synthetic 

cover systems (FML and GCL) will likely be penetrated, if wells are not located 

on side slope areas.  Therefore, please provide details of the connections (boots) 

and seals around the well casing and liners on Drawing 4 of 6. 
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No extraction wells are proposed in Phase 4.  There are existing wells in this 

phase that will be used for LFG extraction.  In addition, there are existing 

horizontal collectors installed underneath the Phase 4A bottom liner system 

that will be used for LFG extraction. 

All wells installed in 3 will be located outside the final cover limits and no 

GCL will be penetrated. 

iii. If the portions of the liners are expected to be damaged or removed during the 

trench excavation, please provide specifications for restoration of cap (final 

cover) including material, construction procedures, & QA/QC testing (methods 

and frequency) which are consistent with the previously approved closure plans. 

No portion of the liners is expected to be damaged or removed during any 

activities associated with this project.  If damage does occur, the liners will be 

repaired according to the design plans provided by RSG Engineers. 

6. Please provide a section that describes how the operating LFGCCs and LFGTE project 

will properly be coordinated with the active fill operations.  The section needs to include, 

but not limited to the following information: 

We do not feel adding a “section” to the permit modification submittal to address 

this comment should be required.  We offer the following responses to provide 

clarity to the SWS: 

i. Restricted access and security to the blower/flare station, engines, and apparatus. 

The landfill is restricted to the public; therefore the GCCS will be restricted 

to the public. 

A fence will be installed around the blower/flare station. 

ii. A detailed emergency response plan for a landfill fire and/or natural disaster.  

The plan should include provisions to train landfill employees in the proper 

response to a fire or inclement weather, specifically step to be taken concerning 

the LFGCCs and LFGTE. 

The blower/flare station is designed with an automatic safety interlock 

system that will shut the system down in case of irregular operation.  

Additionally, the blower/flare station will incorporate a system to alert the 

County, SCS field personnel, and BlueSource if a malfunction occurs.  

County Management personnel are trained in emergency response and crisis 

management. 

iii. Descriptions of how the presence of the gas collection system will be coordinated 

with the operation of the landfill units.  For example, will gas well be vertical 

extended in the active cell in coordination with the fill operation in the future 

vertical expansion? Protection measures to be implemented to protect the wells 

from filing operation. 
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The wells proposed for this project are at or near final grade.  In the event a 

well needs to be raised, the well will be raised in accordance with industry 

standards and future well expansions will be coordinated with landfill 

operations.   

iv. Descriptions of the routine maintenance requirements of the LFGCCs and 

LFGTE project. 

SCS is not aware of any regulation that requires the County to provide this 

information.  Routine maintenance requirements are not available at this 

time. 

The LFGTE project is still in the planning process, therefore no information 

is available at this time. 

v. Descriptions of the party (County or the contractor) will be in charge of the 

operations of the LFGCCs and LFGTE and operator’s credentials.  If County will 

contact third party to operate & manage the LFGCCs and LFGTE, please 

describe the contractor responsibilities and contact information.  it is advised that 

the SWS will hold the County responsible, as permittee of the landfill, for any 

problems or violations at the landfill, even if the problems or violations are 

performed by a contractor on the property. 

This information is not available at this time.  Once the systems are 

constructed and operational, they will be operated by a qualified company.  

The County is aware of their responsibility as the permit holder for the 

Landfill. 

vi. Record keeping requirements pertain to LFGCCs and LFGTE; records and 

reports must be placed in the facility operating records ready for agencies’ audit. 

Record keeping requirements for the flare are stipulated in the Permit to 

Construct provided by NCDENR Division of Air Quality and will also be 

provided in the facility’s Title V Air Operating Permit.  All record keeping 

requirements contained in these documents will be maintained in accordance 

with the regulations.   

SCS is not aware of any other regulation that requires record keeping for 

voluntary GCCS.  Once the facility is under the jurisdiction of the NSPS, the 

NSPS record keeping requirements will be followed. 

It should be noted that a sophisticated system control and data acquisition 

system is planned for this system to record numerous data in order to qualify 

for a greenhouse gas emission reduction project and for the Federal 

greenhouse gas monitoring requirements.  

7. Provide a section describe how the installation and presence of the LFGCCS will be 

coordinated with the closure of the existing units.  Or, should the operating of LFGCCs 

be extended to the post-closure period of the landfill, the existing Post Closure Plan for 

JCL must be modified by adding a new plan defining the steps necessary to 
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decommissioning the wells, piping (..), sumps, and the blower/flare station at the end of 

their useful life.  The costs associated with the decommissioning activities must be added 

to the cost estimates for either closure or the post-closure cares.  JC must rectify the final 

cost amounts in the annual financial assurance. 

We do not feel adding a “section” to the permit modification submittal to address 

this comment should be required.  We offer the following responses to provide 

clarity to the SWS: 

When portions of the landfill are closed, the presence of the wells will be considered 

and proper engineering performed.  At this time, it is not practical to address 

landfill closures for a GCCS installation. 

Costs associated with the gas system will be added to the closure and the post 

closure financial assurance estimates by Johnston County, as needed, and in 

accordance with the solid waste regulations. 

8. Please describe the construction completion report which will be signed, sealed, and 

certified by a professional engineer registered in the State of North Carolina and 

submitted to the DWM after the project is completed.  In a minimum the report must 

include: 

i. Brief descriptions of the project activities, scheduled and all involved parties. 

ii. Descriptions of variances or deviations from the proposed plan 

iii. Copies of approval letters (including the one described in Comment No. 1.iii) 

and/or permit documents 

iv. As-built drawings including survey coordinates of gas wells, valves, sumps and 

piping gradient. 

v. Well completion logs and final well completion schedule. 

vi. Certified pipe test results. 

vii. QA/QC testing report for the cover restoration, if required. 

viii. A series of color photographs to document the major project features. 

ix. Operation, Maintenance, and Inspection Plan for LFGCCs and LFGTE. 

x. Provide a schedule for submitting the construction completion report.  The SWS 

suggests a 30-day after the construction is complete. 

A Construction Documentation Report will be prepared to include the above 

referenced items with the exception of comment ix.  A Plan will be kept on site that 

includes information related to operation, maintenance, and inspection of the 

GCCS.  As stated previously, nothing is available for the LFGTE yet. 



 
 
M r .  M i n g - T a i  C h a o  
J a n u a r y  1 4 ,  2 0 1 1  
P a g e  9  
 

Upon approval of the construction completion report, the SWS will grant County an 

authorization to operate LFGCCs and/or LFGTE. 

The blower/flare station will be installed, constructed, and operated in accordance 

with the DAQ regulations and the facility’s Title V Permit. We are not aware of any 

specific solid waste regulation that requires authorization by the SWS for operation 

of a voluntary GCCS.     

From a practical standpoint, as soon as the GCCS is completed, it needs to be 

operated.  The SWS cannot expect all of the contractors (electrical, flare, general) to 

leave the site, wait on approval from SWS to operate, and then re-mobilize back to 

the site weeks later to turn the system on. 

It is our position that the flare can operated as soon as it is installed in accordance 

with the terms and conditions contained in the Permit to Construct issued by the 

NCDENR DAQ and waiting for “approval” of the Construction Documentation 

Report by the SWS is not needed. 

9. During the course of the project, what provision are there to prevent the disturbed soil 

cover from erosion due to stormwater runoff and to restore vegetation covers? Please 

clarify. 

SCS will prepare an Erosion & Sediment Control Plan prior to the construction of 

the project in accordance with local and State requirements.  Standard E&S 

practices such as silt fencing will be used where needed.  The Landfill has an E&S 

plan and has already implemented this plan for the entire Landfill facility.  

10. (Drawing No. 4 of  6) Please address the following concerns: 

i. Provide the proposed gas extraction wells – EW402, EW403, and EW404 data to 

the “Well Schedule” Table. 

EW402, EW403, and EW404 are existing wells, so adding data to the Well 

Schedule is not needed. 

ii. In the “Well Schedule” Table, the data of “baseliner elevation” for the gas 

extraction wells – EW405 through EW412 are not provided (or not available) but 

the well depth of 41 feet is pre-selected for each above –mentioned well.  It is 

advised that the assumption for selection the proposed well depth is noted on the 

drawing. 

Noted. 
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A revised permit modification submittal with the permit drawings will be submitted following 

your review on our responses.  If additional information is still needed by the SWS, maybe a 

meeting to discuss these items would be more efficient.  If there are any questions, please contact 

either of the undersigned at 704-504-3107. 

 

Sincerely, 

  

 

 

 

Steven C. Lamb, PE  J Morgan, PE 

Vice President  Senior Project Professional 
S C S  E N G I N E E R S ,  P C   S C S  E N G I N E E R S ,  P C  

 

scl/jm 

 

cc: Ed Mussler, DWM, SWS 

Tim Broome, Johnston County 

Rick Proctor, Johnston County 

Annika Colston, Blue Source 

Matt Wells, Blue Source 

Guy Lewis, SCS Field Services 
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 SCS Engineers, P.C. 
Environmental Consultants 2520 Whitehall Park Drive 704 504-3107 
and Contractors Suite 450 FAX 704 504-3174 
 Charlotte, NC 28273-3557 www.scsengineers.com 
 

 

 
Offices Nationwide 

 
File No. 02210301.00 
February 1, 2011 
 
Mr. Jeff Dellinger 
Industrial Hygiene Consultant 
Health Hazards Control Unit 
Division of Public Health – NCDHHS 
1912 Mail Service Center 
Raleigh, NC 27699 
 
Re: Notification of Waste Disturbance - Response to Comments 
 Johnston County Landfill   
 Air Permit No. 08844R04 
  
Dear Mr. Dellinger:  
 
Johnston County Landfill (Landfill) will be constructing a landfill gas collection and control system 
(GCCS) which will include the installation of up to 24 extraction wells, associated piping and a 
blower flare station.  The Landfill is a MSW landfill located near Smithfield, NC.   
 
In accordance with 40 CFR 61.154(j), Johnson County Landfill provided notification that waste 
disturbance which may encounter asbestos-containing material (ACM) will occur in Phase 3 at the 
Johnston County Landfill (SCS Letter to NCDHHS dated December 1, 2010).  The NCDHHS had 
the following comments listed in italics below.  The response to these comments is provided below in 
bold. 
 

1. Provide the point of contact, company name, physical mailing address and telephone number 
for the actual landfill and landfill owner, general contractor, drilling contractor and other 
associated parties involved with this project. 
 
Site - Johnston County Landfill, Landfill Manger 
Rick Proctor - (919) 938-4750 
680 County Home Road, Smithfield, NC 27577 
 
Landfill Owner - Johnston County, Director of Utilities and Engineering 
Timothy G. Broome, P.E. - (919) 209-8333 
309 E. Market Street, Smithfield, NC 27577 
 
General Contractor – SCS Field Services, Project Manager 
Guy Lewis - (703) 517-5594 
11260 Roger Bacon Drive Suite 300, Reston VA, 20190 
 
Driller - B&H Drilling Services, Project Manager  
Bill Barter - (954) 614.0492 
7180 SW 18th St., Plantation, FL 33317 
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2. Explain how the public will be protected from potential exposure during the activities which 
may disturb asbestos waste. 

 
The landfill is a restricted access area which prevents the public access to the landfill 
and working area within the landfill.  Further emissions will be controlled by keeping 
any suspected ACMs wet and moist during the excavation, storage, transport, and 
disposal. 

 
3. Clarify the need for barrier tape or signs needed in the regulated work area, where asbestos 

waste may be disturbed, to keep individuals who are not asbestos trained out of the regulated 
work area.   

A Trained Asbestos Supervisor (TAS) will be onsite in the immediate vicinity of the 
drilling to oversee the work setup and maintenance.  The TAS will setup the work area 
such that the Contractor and technicians are protected.  Individuals who are not 
asbestos trained will not be allowed within 50-feet of the drilling activities.   

4. Clarify what level of asbestos training individuals inside the regulated work area will have. 
 

The Contractor’s onsite personnel will have OSHA class III asbestos training.  The 
Contractor’s supervisor onsite will have 40 hour asbestos supervisor training.  Further 
a Trained Asbestos Supervisor (TAS) will be onsite in the immediate vicinity of the 
drilling to oversee the work setup and maintenance.  The TAS will setup the work area 
such that the Contractor and technicians are protected  
 

 
If you have questions, please do not hesitate to contact either of the undersigned at (704) 504-3107. 
 
Sincerely, 
 

     
J Morgan, PE      Steven C. Lamb, PE 
Senior Project Engineer    Vice President 
S C S  E N G I N E E R S ,  P C     S C S  E N G I N E E R S ,  P C  
 
Enclosures 
 
cc:   Steven Vozzo, NCDENR (Fayetteville Regional Office) 

Rick Proctor, Johnston County 
Guy Lewis, SCS Field Services 
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From: Dellinger, Jeff [jeff.dellinger@dhhs.nc.gov]
Sent: Wednesday, April 13, 2011 9:41 AM
To: Morgan, J
Subject: Johnson County Landfill Gas Collection
Hey Jay:
 
After looking at your revision dated February 4, 2011, for the subject landfill, I have no other comments.
 
Please proceed with this subject project.
 
Thanks
Jeff
 
 
 
 
 
 
Please note my new email address.  It has changed to jeff.dellinger@dhhs.nc.gov
 
 
Jeffery W. Dellinger
Industrial Hygiene Consultant
Health Hazards Control Unit
Division of Public Health, NC DHHS
1912 Mail Service Center
Raleigh, NC 27699-1912
Phone:   (919) 707-5972   Fax   (919) 870-4808
 
 
 

Email correspondence to and from this address is subject to the North Carolina Public Records Law and may be disclosed to third parties by an authorized State
official. Unauthorized disclosure of juvenile, health, legally privileged, or otherwise confidential information, including confidential information relating to an ongoing
State procurement effort, is prohibited by law. If you have received this e-mail in error, please notify the sender immediately and delete all records of this e-mail.
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