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1.0 INTRODUCTION 

 

This report, prepared by Joyce Engineering, Inc. (JEI) on behalf of WCA Waste 

Corporation, Inc. of North Carolina (WCA), addresses the quality assurance procedures and 

activities performed during construction of the Phase 2A expansion at the Brownfield Road, 

Wake County, North Carolina Material Recovery facility.  The documents comprising this report 

were compiled for the C&D landfill construction with North Carolina Solid Waste Management 

Regulations, 15A NCAC 13B and the Phase 2 Permit Modifications # 92-31.   

 

Bentley Development Company, Inc. of Bentleyville, Pennsylvania was selected as the 

General Contractor and performed earthwork in the summer 2011 for the proposed Phase 2A 

excavation. 

 

JEI provided third party construction quality assurance observations, basegrade soil 

materials laboratory testing and basegrade inspection.  The soil testing was conducted at 

Geotechnics, Inc. laboratory in Raleigh, NC.   

 

At the completion of the excavation and grading the constructed basegrade was surveyed 

on a 50-foot grid. 

 

 

2.0 PROJECT DESCRIPTION 

 

WCA had retained Bentley Development to construct the proposed Phase 2A C&D 

landfill expansion.  The earthwork included clearing and grubbing the work area, excavating and 

hauling the material to a stockpile. Approximately 140,000 cubic yards (CY) of material was cut 

of which nearly 30,000 CY was rock. 

 

Joyce Engineering, Inc. conducted periodic site visits to observe construction progress 

and keep WCA informed of the progress.  The CQA site visit reports and photographic record 

are included in Appendix I; preconstruction meeting minutes are in Appendix II.  At the end of 

the construction, a soil sample of the basegrade material was collected for laboratory analyses to 

classify and characterize the soil properties. The basegrade CQA record test results are included 

in Appendix III; and the Basegrade Inspection letter is in Appendix IV. 

 

At the completion of the construction, Boundary Zone, Inc. of Apex North Carolina 

conducted a final basegrade survey.  The survey record drawing is included in Appendix V. 
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3.0 CONSTRUCTION QUALITY ASSURANCE PROGRAM 

 

3.1 Scope of Work 

 

 The scope of the work was to attend preconstruction meeting, provide periodic site visits 

to observe progress and document the construction activities.  Basegrade soil sampling and 

laboratory testing of the soils for classification was conducted at the completion of the basegrade 

construction to meet the State regulatory requirements for C&D landfills. 

 

3.2 Personnel 

 

WCA had retained Joyce Engineering, Inc. to provide construction quality assurance 

during the Phase 2A expansion.  A senior project consultant (Hannu Kemppinen) attended the 

preconstruction meeting, and visited the site in two week intervals to observe and document the 

work progress.  A construction field representative (David Wright) of Geotechnics, Inc. collected 

the basegrade soil sample for laboratory testing for classification. 

 

3.3 Earthwork 

 

 Bentley Development began the construction in early May 2011 by first clearing the 

nearly 5 acre Phase 2A expansion area and then grubbed the roots and stumps from the site.  

Bentley had mobilized a Volvo 460 excavator, two Volvo 40 articulated dump trucks and a CAT 

D8 dozer for the work. Rocks and boulders were excavated and hauled to a separate stockpile 

from the excavated soil.  Resistant rocky material was drilled and blasted and the fragmented 

material stockpiled with the rest of the boulders. By end of July, 12 weeks after the beginning of 

the work, Bentley had excavated and graded the majority of the Phase 2A area.  At this point in 

time, resistant rock remained in the middle of Phase 2A.  WCA evaluated the cost of drilling and 

blasting the remaining rocky material and decided to leave this portion of rocky material in 

place.  Soil from the stockpile was returned back to the excavated cell to cover the remaining 

rock.  The soil was placed, compacted, and graded to form a modified floor and provide the 

required separation to rock. 

 

 The Phase 2A construction plan was for excavation with no fill anticipated.  The areas 

where rock was encountered, and removed, were backfilled with the excavated site soil.  The soil 

was placed in lifts and compacted.  Proofrolling of the constructed cell floor was conducted to 

demonstrate the adequacy of compaction.  A representative sample of the landfill foundation soil 

was collected in late July for laboratory index testing.  The laboratory soil testing included: 

sieving analysis for grain size distribution and classification of the material; Atterberg Limits to 

analyze plasticity of the soil; specific gravity and standard Proctor to determine compaction 

characteristics of the soil.  The CQA record test results are included in Appendix III. 
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DEVIATIONS FROM THE CONTRACT DOCUMENTS 

 

4.1 General 

 

 The purpose of this section is to identify any deviation from the contract documents, 

which occurred during construction.   

 

4.2 Adjustments to Basegrade Elevations 

 

Bentley Development excavated and removed loose rocks and boulders during the 

landfill cell expansion construction.  Resistant bedrock was drilled and blasted, and the 

fragmented rock hauled to a stockpile.  By late July all of the Phase 2A area was cut and graded 

with the exception of some bedrock remaining in the middle of the cell.  The rock was resistant 

to ripping and required drilling and blasting.  WCA evaluated the cost benefits of removing the 

remaining rock against loss of landfill airspace, and a decision was made to leave to rock in 

place.  Bentley hauled soil from the stockpile of excavated material back to the Phase 2A and 

covered the rock with soil.  Soil was placed over the rock to provide the required four foot 

separation between rock and basegrade.   Bentley Development further explored the mid-cell 

area for limits of the bedrock with the use of their drill rig.  The exploration was conducted to 

verify depth to rock so that the final basegrade elevations would provide the required separation 

to bedrock.  For the majority of the constructed Phase 2A the grades follow the original design 

elevations with the exception of the rock remaining above design basegrade elevations in the 

center of the cell.  Grades that vary slightly on the east and west side slopes deviate from the 

design from a fraction of a foot but comply with the rules to provide separation to bedrock and 

groundwater. 

 

The final survey record drawing included in Appendix V shows the modification to the 

basegrade. 

 

 

 

END 
 



APPENDIX I 

SITE VISIT REPORTS AND PHOTOGRAPHIC RECORD 

  



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 
Phase 2A Expansion Construction 

 

 
 

1. May 1, 2011 - South side access road to Phase 2A. 
 

 
 

2. Phase 2A expansion area view from south side access road. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 
Phase 2A Expansion Construction 

 

 
 

3. Phase 2A expansion area from south side access road. 
 

 
 

4. Phase 2A expansion area seen from the north side. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

1. May 10, 2011 - Phase 2A area cleared and grubbed and Bentley has begun excavation. 

 

 
 

2. West end of Phase 2A after clearing and grubbing. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

3. May 25, 2011 – Bentley excavating Phase 2A. 

 

 
 

4. Survey stakes on Phase 2A floor indicate 14 to 16 foot cut. 
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5. Resistant bedrock requires drilling to remove rock within Phase 2A. 

 

 
 

6. Rock stockpile from Phase 2A excavation. 
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1. June 8, 2011 Bentley Development continues Phase 2A excavation. 

 

 
 

2. Contractor excavating southeast quadrant of Phase 2A. 
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2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

3. Bentley estimates 9 feet of cut remains on the Phase 2A floor on the fore ground. 

 

 
 

4. Challenges in rock removal. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

5. Drilling of resistant bedrock continues. 

 

 
 

6. Southwest corner of Phase 2A.  At drilling location approximately 18 feet remains to cut. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

1. June 23, 2011 – East end of Phase 2A excavation. 

 

 
 

2. West end of Phase 2A. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

3. East Slope Phase 2A graded. 

 

 
 

4. North side of Phase 2A excavation continues. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

1. Site visit July 7, 2011.  Phase 2A floor appears to be at grade. 

 

 
 

2. No survey stakes to read, but much of cell floor is near grade. 
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2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

3. East Slope Phase 2A graded. 

 

 
 

4. Work remaining includes rock removal, backfill and survey of final grades. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

1. Site visit July 20, 2011.  Phase 2A south side and floor appear to be at grade. 

 

 
 

2. Rock removal remaining in the bottom of the new cell. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

1. Site visit September 21, 2011.  Proofrolling subgrade. 

 

 
 

2. Fully loaded articulated truck enters the Phase 2A. 



WCA of North Carolina, L.P. 

2600 Brownfield Road C&D Landfill 

Phase 2A Expansion Construction 

 

 
 

3. WCA demonstrated the constructed subgrade firmness. 

 

 
 

4. Subgrade was observed firm without pumping. 



APPENDIX II 

MEETING MINUTES 

  



WCA Waste Corporation, Raleigh Brownfield Road Landfill, Permit Number 92-31 

 

April 6, 2011 

 

Pre-Construction Meeting for the construction of phase 2 cell A. 

 

Attendees: 

 

WCA: 

Nick Marotta 

Dennis Gehle 

 

NC DENR 

Donna Wilson 

Elizabeth Werner 

John Patrone 

Jason Watkins 

 

Bentley Development 

Phil Shumaker 

John Brink 

John Lee 

 

Joyce Engineering, CQA 

Hannu Kemppinen 

 

Boundary Zone, Inc., Survey 

Anthony DiBona 

 

Discussion Items: 

 

Safety 

Bentley will supply a copy of Health and Safety Plan, Bentley will supply blasting plan; 

Nick Marotta will forward blasting plan to Elizabeth Werner for her review and approval. 

All chemicals brought on site will require an MSDS.  Best Management practices will 

apply to storage of petroleum products and to prevention of stormwater pollution. 

 

Permitting: 

Donna Wilson reviewed with WCA personnel permit required items to commence 

construction and what is require for CQA report to obtain Permit to Operate for cell.  

WCA is responsible for following all permit conditions.  Pictures will be included in the 

CQA report.  WCA must update financial assurance before submitting the CQA report. 

 

WCA is in the process of obtaining erosions and sediment (E&S) permit from Wake 

County.  Permit is required before actual construction. 

 



 

 

 

 

Schedule: 

Bentley anticipates mobilization during the week of April 25, 2011.  The project is 

expected to be about 12 weeks in duration. 

 

CQA report consisting of as-built survey and appropriate soils testing will be submitted 

to NC-DENR. 

 

Action Items: 

Nick Marotta will obtain drawing in CADD and forward to surveyor and Bentley. 

Nick Marotta will forward blasting plan to Elizabeth Werner. 

Nick Marotta will send the revised plan drawing to Donna Wilson. 

 

Questions or comments regarding this construction should be directed to Dennis Gehle, 

General Manager, or Nick Marotta, Region Engineer.   

 

 

 

 

 



APPENDIX III 

CQA RECORD TEST RESULTS 

  













APPENDIX IV 

BASEGRADE INSPECTION 

  



        Waste Industry Experts 
      

 Joyce Engineering, Inc. 
2211 West Meadowview Rd 
Suite 101 

 Greensboro, NC  27407 
 

 tel:  336/323-0092 

  fax: 336/323-0093  
       

 www.JoyceEngineering.com 

 

 

September 22, 2011 

 

 

Ms. Elizabeth Werner, Hydrogeologist 

DENR-Division of Waste Management, Solid Waste Section 

401 Oberlin Road, Suite 150 

1646 Mail Service Center 

Raleigh, NC 27611-1646 

 

 

RE: WCA Waste Corporation Subtitle D Landfill 

NCDENR Landfill Permit No. 92-31 

 Phase 2A Construction –Base Grade Inspection  

 JEI Project No. 824.1102.21.01 

 

 

Dear Elizabeth: 

 

 On behalf of WCA Waste Corporation, Inc., Joyce Engineering is submitting this response 

to the solid waste Rule .0540(5) Construction Requirements for C&DLF Facilities which requires 

the Owner’s engineer or geologist to inspect the  base grade.   WCA Landfill Permit, No. 92-31, 

Phase 2A was constructed during the summer of 2011.  The purpose of this letter is to make the 

required notification on behalf of WCA. 

 

 On September 21, 2011 Hannu Kemppinen, P.G. (NC # 1490) conducted an inspection of 

the constructed Phase 2A base grades.  The subgrade was prepared substantially in accordance with 

the design with the exception of resistant bedrock that was left in place and covered with soil to 

provide the required four foot separation between the base grade and rock.  Beside the rock, the site 

exhibited no unusual geologic conditions that would be judged to impact the long-term stability of 

the waste disposal cell, or potential flow of Vadose waters and or groundwater. 

 

 

      Sincerely, 

      JOYCE ENGINEERING, INC. 

 

 

Hannu Kemppinen, P.G. 

Senior Project Consultant 

 

C:  Dennis Gehle and Nick Marotta, WCA 

Matt Fountain, JEI 



APPENDIX V 

RECORD SURVEY DRAWING 
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