






































 

 

Facility Permit No: 44-07 
White Oak Municipal Solid Waste Landfill 

Haywood County 
May 5, 2009 

Doc ID: 7070 

Page 1 of 18 

 

North Carolina Department of Environment and Natural Resources 
 Division of Waste Management 

Beverly Eaves Perdue Dexter R. Matthews Dee Freeman 

Governor Director Secretary 
 

1646 Mail Service Center, Raleigh, North Carolina  27699-1646 

Phone 919-508-8400 \ FAX  919-733-4810 \ Internet:  www.wastenotnc.org/swhome 
An Equal Opportunity / Affirmative Action Employer – Printed on Dual Purpose Paper 

STATE OF NORTH CAROLINA 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

SOLID WASTE SECTION 

 

MUNICIPAL SOLID WASTE LANDFILL FACILITY  

Permit No. 44-07 
 

HAYWOOD COUNTY 

is hereby issued a  

 

PERMIT TO OPERATE 
WHITE OAK MUNICIPAL SOLID WASTE LANDFILL  

PERMIT TO CONSTRUCT 
MUNICIPAL SOLID WASTE LANDFILL PHASE 3 

 

Located at 3898 Fines Creek Road, SR 1338, in Haywood County, North Carolina, in accordance with 

Article 9, Chapter 130A, of the General Statutes of North Carolina and all rules promulgated thereunder 

and subject to the conditions set forth in this permit.  The legal description of the site is identified on the 

deeds recorded for this property listed in Attachment No. 1 of this permit.   

 

 

 

 

 

 

     

Edward F. Mussler, III, P.E., 

Permitting Branch Supervisor 

Solid Waste Section 
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ATTACHMENT 1 

 

PART I:  PERMITTING HISTORY 

1. On June 30, 1999 an amendment was made to the Permit to Operate for a five-year 

renewal of the MSW landfill unit. 

2. On November 27, 2001 an amendment was made to the Permit to Operate for the 

operation of Phase 2. 

3. On November 18, 2002 an amendment was made to the Permit to Operate for the 

operation of a C&D landfill unit. 

4. On November 8, 2008 an amendment was made to the Permit to Operate for a five-year 

renewal of the MSW landfill unit and the addition of a LCID landfill unit. 

5. On May 5, 2009 an amendment was made to the Permit to Construct. Conditions were 

added for the construction of MSW Unit Phase 3.  In addition, a modification was made 

to the Permit to Operate for the addition of a Processing (mulching and grinding of land 

clearing waste) unit, a small Type II Composting unit, tarp and soil/mulch mixture 

alternative daily covers as well as Type II composting for use as a soil amendment. 

 

 

 

 

 

 

 

 

 

 

 

 

PART II: LIST OF DOCUMENTS FOR THE APPROVED PLAN  

 

 

NO. DOCUMENT DESCRIPTION DOCUMENT ID NO. 

1. MSWLF Facility Permit To Construct, Phase 2. Prepared by Municipal 

Engineering. Prepared for Haywood County. March 2000. 

 

2. Design Hydrogeologic Study, Phase 2, White Oak Subtitle D Landfill. 

Prepared by Municipal Engineering. Prepared for Haywood County. June 

2000. 

 

Permit Type Date Issued DIN 

Original Permit to Construct July 22, 1992  

Original Permit to Operate October 8, 1993  

Permit Amendment June 30, 1999  

Permit Amendment November 27, 2001  

Permit Amendment November 8, 2006 595 

Permit  Amendment /Modification May 5, 2009 7070 
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3. Alternate Liner System Modifications / Permit to Construct for Haywood 

County Municipal Solid Waste Landfill Facility, Phase 2. Prepared by 

Municipal Engineering, Prepared for Haywood County. October, 2000. 

 

4. Site Hydrogeologic Study, Haywood County Construction & Demolition 

Landfill, Waynesville, North Carolina. Prepared by Municipal 

Engineering. Prepared for Haywood County. June 4, 2001. 

 

5. Construction Quality Assurance Report, Municipal Solid Waste Landfill 

Facility, Phase 2, Haywood County. Prepared by Municipal Engineering. 

Prepared for Haywood County. August, 2001. 

 

6. Plans entitled As-Built for Haywood County C&D Landfill. Prepared by 

Municipal Engineering.  Prepared for Haywood County. October 22, 

2002. 

 

7. Letter with reference: Geologic Conditions Haywood County C&D 

Landfill. Prepared by Edward Custer, L.G. Prepared for Haywood 

County. November 5, 2002. 

 

8. Land Clearing and Inert Debris Landfill Facility, Haywood County. 

Prepared by Municipal Engineering.  Prepared for Haywood County. 

September, 2006. 

 

9. Permit Renewal Proposed Fill Plan, Municipal Solid Waste Landfill 

Facility, Phase 2, Haywood County, Prepared by: Municipal 

Engineering. Prepared for: Haywood County. October 31, 2006. 

 

10. Alternative Daily Cover Demonstration Authorization Letter, 

Polypropylene Tarp. Prepared by: James Patterson. Prepared for: Solid 

Waste Section. June 28, 2007. 

3924 

11. Email: Haywood County Construction & Demolition Landfill Closure. 

Prepared by: McGill Associates. Prepared for: Haywood County. March 

31, 2008. 

4286 

12. Modifications to the Operations Plan, White Oak MSW Landfill, 

Haywood County, North Carolina. Prepared by: McGill Associates. 

Prepared for: Haywood County. June 6, 2008. 

4929 

13. White Oak Operations Plan Modification Response Letter. Prepared by: 

Allen Gaither. Prepared for: Solid Waste Section. June 30, 2008. 

4930 

14. Closure Plan, Construction & Demolition Landfill Phase 1. Prepared by: 

McGill Associates.  Prepared for: Haywood County. June 27, 2008. 

5031 

15. Permit to Construct Submittal, MSW Phases 3 & 4, White Oak MSW 

Landfill, Haywood County, North Carolina. Prepared by: McGill 

Associates. Prepared for: Haywood County. September 12, 2008. 

5806 
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16. Design Hydrogeologic Report, Phases 3 and 4, White Oak MSW Landfill, 

Haywood County, North Carolina. Prepared by: Bunnell-Lammons 

Engineering. Prepared for: McGill Associates. July 11, 2008 

5807 

17.  Environmental Monitoring Plan, Phases 3 and 4, White Oak MSW 

Landfill, Haywood County, North Carolina. Prepared by: Bunnell-

Lammons Engineering. Prepared for: McGill Associates. July 11, 2008 

5808 

18. Letter: Request for Demonstration Period for Mulch/Soil Material as an 

Alternate Daily Cover. Prepared by: Stephen King. Prepared for: 

Haywood County. August 7, 2008. 

5914 

19. Letter: Response to Comments Modifications to Operations Plan. 

Prepared by: McGill Associates. Prepared for: Haywood County. October 

3, 2008. 

6013 

20. Letter: Corps of Engineers Permit Information. Prepared by: McGill 

Associates. Prepared for: Haywood County. December 10, 2008. 

6449 

21. Letter of Approval with Modifications. Prepared by: Charles Koontz, 

Land Quality Section. Prepare for: Haywood County. December 18, 

2008. 

6798 

22. Response to Technical Review: Design Hydrogeologic Report and 

Environmental Monitoring Plan. Prepared by: McGill Associates. 

Prepared for: Haywood County. March 2, 2009. 

7040 

23. Revised CQA Plan. Prepared by: McGill Associates. Prepared for: 

Haywood County. April 1, 2009. 

7307 

24. Response to Technical Review: Revised Operations Plan. Prepared by: 

McGill Associates. Prepared for: Haywood County. April 9, 2009. 

7308 

   

 

 

 

PART III: PROPERTIES APPROVED FOR THE SOLID WASTE FACILITY 

 

Haywood County, N.C. Register of Deeds 

Book Page Grantee Grantor Parcel No. 

424 204 Haywood County Leatherwood & Monson 8712-30-1872 

403 1374 Haywood County Davis, Davis & Raulerson 8712-11-8775 

461 1036 Haywood County Bramlett 8712-00-6575 

Total Site Acreage: ±268.4 acres 

 

Notes: 
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1. Deed book references are from the Haywood County Register of Deeds office 

(http://maps.haywoodnc.net/gisweb/default.aspx). 

 

 

PART IV: GENERAL PERMIT CONDITIONS 

 

1. This permit is issued by the North Carolina Department of Environment and Natural 

Resources, Division of Waste Management, Solid Waste Section (Section).  In 

accordance with North Carolina Solid Waste Management Rule 15A NCAC 13B 

.0201(d), a solid waste management facility permit shall have two parts: a Permit to 

Construct and a Permit to Operate.  The Permit to Construct shall expire on November 

xx, 2010. The Permit to Construct must be implemented in accordance with Attachment 2 

of this permit. The Permit to Operate shall expire November 8, 2011. The Permit to 

Operate must be implemented in accordance with Attachment 3 of this permit.   

 

2. The persons to whom this permit is issued (“permittee”) are the owners and operators of 

the solid waste management facility. 

 

3. (Intentionally blank)  

 

4. When this property is sold, leased, conveyed, or transferred in any manner, the deed or 

other instrument of transfer shall contain in the description section in no smaller type than 

that used in the body of the deed or instrument, a statement that the property has been 

used as a sanitary landfill and a reference by book and page to the recordation of the 

permit. 

 

5. By initiating construction or receiving waste at this facility the permittee shall be 

considered to have accepted the terms and conditions of this permit.  

 

6. Construction and operation of this solid waste management facility must be in accordance 

with the Solid Waste Management Rules, 15A NCAC 13B,  Article 9 of the Chapter 

130A of the North Carolina General Statutes (NCGS 130A-290, et seq.), the conditions 

contained in this permit; and the approved plan.  Should the approved plan and the rules 

conflict, the Solid Waste Management Rules shall take precedence unless specifically 

addressed by permit condition. 

 

7. This permit is issued based on the documents submitted in support of the application for 

permitting the facility including those identified in Attachment 1, “List of Documents for 

Approved Plan,” and which constitute the approved plan for the facility.  Where 

discrepancies exist, the most recent submittals and the Conditions of Permit shall govern.  



Facility Permit No: 44-07 
Haywood County White Oak Landfill 

Haywood County 
May 5, 2009 

Doc ID: 7070 

Page 6 of 18 

 

 

 

8. This permit may be transferred only with the approval of the Section, through the 

issuance of a new or substantially amended permit in accordance with applicable statutes 

and rules. In accordance with NCGS 130A-295.2(g) the permittee must notify the Section 

thirty (30) days prior to any significant change in the identity or business structure of 

either the owner or the operator, including but not limited to a proposed transfer of 

ownership of the facility or a change in the parent company of the owner or operator of 

the facility.   

 

9. The permittee is responsible for obtaining all permits and approvals necessary for the 

development of this project including approval from appropriate agencies for a General or 

Individual NPDES Stormwater Discharge Permit.  Issuance of this permit does not 

remove the permittee’s responsibilities for compliance with any other local, state or 

federal rule, regulation or statute. 

 

 

- End of Section - 
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ATTACHMENT 2 

CONDITIONS OF PERMIT TO CONSTRUCT 

 

PART I:  MUNICIPAL SOLID WASTE LANDFILL UNIT SPECIFIC CONDITIONS 

1. Pursuant to the NC Solid Waste Management Rules (Rule) 15A NCAC 13B .0201(c) and 

(d)(1), this permit approves construction for MSW Phase 3 consisting of approximately 

8.8 acres with a projected operating capacity of 686,000 cubic yards of airspace. 

2. The initial, substantial, construction authorized by this Permit to Construct must 

commence within 18 months from the issuance date of this permit.  If substantial 

construction does not begin within 18 months from the issuance date of this permit, then 

the permit to construct shall expire.  Substantial construction includes, but is not limited 

to, issuance of construction contracts, mobilization of equipment on site, and construction 

activities including installation of sedimentation and erosion control structures.  The 

permittee may reapply for the permit to construct prior to the expiration date.  The re-

application will be subject to the statutes and rules in effect on that date and may be 

subject to additional fees. 

3. Construction of all solid waste management units within this facility must be in 

accordance with the pertinent approved plans and only for those phases of development 

approved for construction as described in Attachment I, Part II List of Documents for the 

Approved Plan. 

4. The permittee must conduct a preconstruction meeting at the facility prior to initiating 

construction of any unit/cell and must notify the Section at least 10 days prior to the 

meeting. 

5. Modifications or revisions of the approved documents or changes during construction of 

any landfill unit/cell require approval by the Section, and may constitute a permit 

modification and be subject to a permitting fee. 

6. The following conditions must be met prior to operation of the Phase 3: 

a. The Permittee must obtain a Permit to Operate for Phase 3 from the Section in 

accordance with 15A NCAC 13B .0201(d). 

b. Construction Quality Assurance (CQA) documentation as well as a certification 

by the project engineer that the landfill was built in accordance with approved 

plans and the conditions of the permit must be submitted to the Section for review 

and approval. 
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c. The Permittee must contact the appropriate regional environmental specialist and 

permitting engineer to determine whether the Section chooses to hold a pre-

operative meeting with key landfill personnel and representatives of the Section. 

d. The edge of the waste footprint must be identified with permanent physical 

markers. 

 

Geologic, Ground Water and Monitoring Requirements  

7. Prior to issuing the Permit to Operate, samples from new ground water monitoring wells 

and surface water stations shall be sampled for the Appendix I constituent list. 

 

8. Prior to construction of the phase or cell(s) within the phase, all piezometers, borings, and 

groundwater monitoring wells within the footprint must be properly abandoned in 

accordance with 15A NCAC 2C .0113 (b)(1), entitled “Abandonment of Wells.” 

 

9. In areas where soil is to be undercut, abandoned piezometers, monitoring wells and 

borings must not be grouted to pregrade land surface, but to the proposed base grade 

surface to prevent having to cut excess grout and possibly damage the wells. 

 

10. A Licensed Geologist must report any pertinent geological feature(s) exposed during 

phase or cell excavation. Prior to placing any landfill liner, the geologist must submit to 

the Section hydrogeologist a written report that includes an accurate description of the 

exposed geological feature(s) and effect of the geological feature(s) on the design, 

construction, and operation of the cell, phase, or unit. 

 

11. A Licensed Geologist must supervise installation of groundwater monitoring wells and 

surface water sampling stations.   

 

12. Any modification to the approved water quality monitoring, sampling, and analysis plan 

must be submitted to the Section Hydrogeologist for review. 

 

13. Within 30 days of completed construction of each new groundwater monitoring well, a 

well construction record (GW-1 form), typical well schematic, boring log, field log and 

notes, and description of well development activities must be submitted to the Section. 

 

14. The permittee must provide a plan sheet-sized, scaled topographical map, showing the 

location and identification of new, existing, and abandoned wells and piezometers after 

installation of groundwater monitoring wells. 
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15. Within thirty (30) days of the completed permanent abandonment of a ground-water 

monitoring well,  the well abandonment record (GW-30 form) and any additional 

information included in the abandonment record) must be submitted to the Section.  The 

well abandonment records must be submitted to the Solid Waste Section in accordance 

with 15A NCAC 2C .0114(b) and be certified by a Licensed Geologist. 

 

Erosion and Sedimentation Control Requirements 

16. All required sedimentation and erosion control measures must be installed and operable 

to mitigate excessive on-site erosion and to prevent silt from leaving the area of the 

landfill unit during the service life of the facility. 

 

17. All earth disturbing activities must be conducted in accordance with the Sedimentation 

Pollution Control Act of 1973 (15 NCAC 4) and consistent with any other local, state or 

federal requirements. 

 

18. Facility construction, operations or practices must not cause or result in a discharge of 

pollution, dredged material, and/or fill material into waters of the state in violation of the 

requirements under Sections 401 and 404 of the Clean Water Act, as amended. 

 

19. Modifications to the approved sedimentation and erosion control activities require 

approval by the North Carolina Land Quality Section. The Section must be notified of any 

sedimentation and erosion control plan modifications. 

 

 

PART II:  CONSTRUCTION AND DEMOLITION DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

 

Not Applicable 

 

PART III:  LAND CLEARING AND INERT DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

 

Not Applicable 

 

PART IV:  MISCELLANEOUS SOLID WASTE MANAGEMENT SPECIFIC CONDITIONS 

 

Not Applicable 
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ATTACHMENT 3 

CONDITIONS OF PERMIT TO OPERATE 

 

PART I: GENERAL FACILITY CONDITIONS 

 

1. The Permit to Operate shall expire November 8, 2011.  Pursuant to 15A NCAC 13B 

.0201(e), no later than July 8, 2011, the owner or operator must submit a request to the 

Section for permit review and must update pertinent facility plans including, but not 

limited to, the facility operation and waste screening plans. 

 

2. All sedimentation and erosion control activities must be conducted in accordance with the 

Sedimentation Control Act N.C.G.S. 113A-50, et seq., and rules promulgated under 15A 

NCAC 4. 

 

Operational Requirements 

3. This facility is permitted to receive solid waste generated within Haywood County, 

consistent with the local government waste management plan and with local government 

approval and as defined in G.S. 130-290 (a)(35), except where prohibited by the N. C. 

General Statues Article 9 of Chapter 130A, and the rules adopted by the Commission for 

Health Services. 

 

4. The facility operator must complete an approved operator training course in compliance 

with G.S. 130A-309.25.   

a. A responsible individual certified in landfill operations must be on-site during all 

operating hours of the facility at all times while open for public use to ensure 

compliance with operational requirements. 

b. All pertinent landfill-operating personnel must receive training and supervision 

necessary to properly operate the landfill units in accordance with G.S. 130A-

309.25 and addressed by memorandum dated November 29, 2000. 

5. The use of different alternative daily cover requires approval, prior to implementation, by 

the Solid Waste Section. Requests for alternative daily cover approval must include a 

plan detailing the comprehensive use and a demonstration of the effectiveness of the 

alternative daily cover.  The plan must be developed according to Section guidelines. 

Plans which are approved by the Section will be incorporated into, and made a part of, the 

approved documents listed in Attachment 1. 
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a. The use of a fabric tarp as an alternate daily cover is approved and subject to the 

terms and conditions of operation as set forth in the plan. Soil cover shall be 

applied at a minimum of one time per week in accordance with Rule .1626 (2). 

Soil shall be applied more frequently, if needed, to control disease vectors, fires, 

odors, blowing litter and scavenging. 

b. The use of a 3:1 Soil/Mulch mixture as an alternative daily cover is pending 

approval of a Demonstration Report submitted in accordance with the Alternative 

Cover Material (ACM) Demonstration Authorization Letter. 

 

6. The facility must maintain records for all solid waste materials accepted as alternative 

cover material and used as alternate daily cover. The records must include: the date of 

receipt, weight of material, general description of the material, identity of the generator 

and transporter, and county of origin. Such records must be made available to the Solid 

Waste Section upon request. 

 

Monitoring and Reporting Requirements 

7. Groundwater, surface water, and methane monitoring locations must be established and 

monitored as identified in the approved plans.  

8. A licensed geologist must be present to supervise the installation of groundwater 

monitoring wells.  The exact locations, screened intervals, and nesting of the wells must 

be established after consultation with the SWS Hydrogeologist at the time of well 

installation. 

9. Ground water monitoring wells and surface water sampling locations must be sampled for 

Appendix I constituents at least semi-annually according to the specifications outlined in 

the approved water quality monitoring plan and the current policies and guidelines of the 

Section in effect at the time of sampling. 

10. Reports of the analytical data for each monitoring event must be submitted to the Section 

within 120 days of the respective sampling event.  Analytical data must be submitted in a 

manner prescribed by the Section.  Records of all groundwater, surface water, and 

leachate analytical data must be kept as part of the permanent facility record. 

11. The four independent samples which comprise the initial baseline sampling event must be 

collected from each groundwater monitoring well and the report must be submitted to the 

Section within six months after issuance of the Permit to Operate. 

12. Untreated leachate must be sampled and analyzed at least semi-annually concurrently 

with the groundwater water and surface water sampling, one sample per event.  The 

leachate must be analyzed for all Appendix I constituents, pH, specific conductance, 

BOD, COD, nitrates, sulfates, and phosphates.  Test results must be submitted to the 
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Section along with groundwater and surface water test results.  In the event leachate is 

recirculated, additional leachate sampling may be required.  

13. A readily accessible unobstructed path must be cleared and maintained so that four-wheel 

vehicles may access monitoring well locations at all times.  

14. A field log book which details all development, sampling, repair, and all other pertinent 

activities associated with each monitoring well and all sampling activities associated with 

each surface water and leachate sampling location must be kept as part of the permanent 

facility record. 

15. All well construction records and soil boring logs for new wells must be submitted to the 

Solid Waste Section Hydrogeologist for review within 30 days of completion. 

 

16. Copies of this permit, the approved plans, and all records required to be maintained by the 

permittee must be maintained at the facility and made available to the Section upon 

request during normal business hours.   

 

17. The owner or operator must maintain a record of the amount of solid waste received at 

the landfill unit, compiled on a monthly basis.  Scales must be used to weigh the amount 

of waste received.    

 

18. On or before August 1 annually, the Permittee must submit an annual facility report to the 

Solid Waste Section, on forms prescribed by the Section.  

 

a. The reporting period shall be for the previous year beginning July 1 and ending 

June 30.   

b. The annual facility report must list the amount of waste received and landfilled in 

tons and be compiled: 

i) On a monthly basis. 

ii) By county, city or transfer station of origin. 

iii) By specific waste type. 

iv) By disposal location within the facility. 

v) By diversion to alternative management facilities. 

 

c. A measurement of volume utilized in the landfill cells must be performed during 

the second quarter of the calendar year. The date and volumes, in cubic yards, 

must be included in the report. 
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d. The amount of waste, in tons from scale records, disposed in landfill cells from 

October 8, 1993 through the date of the annual volume survey must be included in 

the report. 

 

e. The completed report must be forwarded to the Regional Waste Management 

Specialist for the facility by the date due on the prescribed annual facility report 

form. 

 

f. A copy of the completed report must be forwarded to each county manager for 

each county from which waste was received at the facility.  Documentation that a 

copy of the report has been forwarded to the county managers must be sent to the 

Regional Waste Management Specialist by the date due on the prescribed annual 

facility report form 

 

PART II: MUNICIPAL SOLID WASTE LANDFILL UNIT SPECIFIC CONDITIONS 

 

19. This permit approves the continued operation of Phase 2 of the municipal solid waste 

landfill, as well as the onsite environmental management and protection facilities as 

described in the approved plans.  

 

20. The following table lists the dimensions and details for the MSW landfill units.  The 

following waste volumes include waste, daily cover, and intermediate cover, but do not 

include final cover.   

 

MSW Unit Acres Gross capacity (cubic yards) 

Phase 1 11.4 718,800 

Phase 2 10.2 830,000 

Total 21.6 1,548,800 

 

21. The facility is approved to accept approximately 60,000 tons per year, approximately 164 

tons per day (365 days per year), with a maximum variance in accordance with GS 130A-

294(b1)(1) as listed in Attachment 1, Part II.   

 

22. The following, at a minimum, must not be accepted for disposal at the facility: hazardous 

waste, yard trash, liquid wastes, regulated medical waste, sharps not properly packaged, 

PCB waste as defined in 40 CFR 761, and wastes banned from disposal in North Carolina 

by G.S. 130A-309.10(f).  
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23. The permittee must not knowingly dispose of any type or form of municipal solid waste 

that is generated within the boundaries of a unit of local government that by ordinance:  

 

a. Prohibits generators or collectors of municipal solid waste from disposing of that 

type or form of municipal solid waste.  

b. Requires generators or collectors of municipal solid waste to recycle that type or 

form of municipal solid waste.  

 

24. The use of leachate recirculation as a leachate management tool requires approval by the 

Section prior to implementation.  Requests for leachate recirculation approval must 

include a comprehensive management plan developed according to Section guidelines 

and which is consistent with the approved operation plan.  Plans which are approved by 

the Section will be incorporated into, and made a part of, the approved documents listed 

in Attachment 1. 

 

25. The facility is permitted to co-dispose of wastewater treatment sludge generated within 

the facility's approved service area, and subject to the terms and procedures of the 

approved plan. 

 

26. The leachate collection system must be maintained in accordance with 15A NCAC 

13B.1626(12)(a).  The plan shall include provisions for periodic cleaning and visual 

inspection. Documentation of the inspections, and cleaning and monitoring must be 

included in the operating records of the facility and provided to the Department upon 

request. 

 

27. Financial assurance as required by state rules and statutes must be continuously 

maintained for the duration of the facility in accordance with applicable rules and 

statutes.  Closure and Post-Closure cost estimates and financial instruments must be 

updated annually pursuant to 15A NCAC 13B .1628.  

 

28. Closure or partial closure of any MSWLF unit must be in accordance with the Closure 

Plans described in the approved plans and 15A NCAC 13B .1629. Final Closure Plans 

must be submitted to the Division at least 90 days prior to implementation.  

 

PART III:  CONSTRUCTION AND DEMOLITION DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

29. The C&D landfill unit stopped receiving waste June 30, 2008.  Closure in accordance 

with Rule .0505 must be completed no later than May 30, 2009. 
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30. Haywood County must maintain the integrity and effectiveness of the cap system, 

including making repairs to the cover as necessary to correct the effects of settlement, 

subsidence, erosion, or other events, and prevent surface water from impounding over 

waste and run-on and run-off from eroding or otherwise damaging the cap system.  

 

31. Post-closure use of the property is subject to review and approval by the Division and 

must not disturb the integrity of the cap system, or the function of the monitoring 

systems. The Division may approve any other disturbance if the owner or operator 

demonstrates that disturbance of the cap system, including any removal of waste, will not 

increase the potential threat to human health or the environment.  

 

32. For the closed C&D landfill unit, the permittee must conduct groundwater and surface 

water sampling in accordance with the post-closure water quality monitoring plan of the 

approved Closure Plan, Document 11, Part II, Attachment 1. Ground water monitoring 

wells and surface water sampling location(s) must be sampled on a semi-annual basis, for 

a minimum of five years from closure (five years from July 2008).  After five years of 

monitoring, the Solid Waste Section will determine if further monitoring will be required. 

 

33. The permittee must maintain a record of all monitoring events and analytical data. 

Reports of the sampling events and analytical data must be submitted to the Section in a 

timely manner. 

 

34. Any proposed expansion to the closed C&D landfill unit will be considered a new landfill 

for purposes of Solid Waste Management permitting. 

 

PART IV:  LAND CLEARING AND INERT DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

 

General 

35. The land clearing and inert debris landfill is permitted to receive for disposal only land-

clearing waste, concrete, brick, concrete block, uncontaminated soil, gravel and rock, 

untreated and unpainted wood, and yard trash, in accordance with Rule .0101 (22) and 

.1010 (23). 

 

36. This permit is for the construction and operation of the landfill in accordance with the 

approved plans, Attachment 1, Part II, Document 8. Any revision to the construction or 

operation of the facility requires written approval by the North Carolina Solid Waste 

Section. Construction or operation of future cells or phases will require written approval 

of the Section. 
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Pre-Operational 

37. The following requirements shall be met prior to receiving solid waste at the unit: 

a. A site inspection and pre-operative meeting shall be conducted by a representative 

of the Solid Waste Section. The permittee shall notify the Section’s Waste 

Management Specialist and make arrangements for the site inspection and pre-

operative meeting. 

b. A sign shall be posted at the unit as required by the NC Solid Waste Management 

Rules Operational Requirements, 15A NCAC 13B .0566 (16). 

c. A certification letter, from a Registered Professional Engineer, shall be submitted 

to the Section stating that the facility has been constructed in accordance with the 

approved plans. 

d. Survey stakes shall be installed to delineate the approved limits of the waste. 

 

Operational 

38. This facility shall conform to the operational requirements of the NC Solid Waste 

Management Rules, 15A NCAC 13B .0566, and to the operational plan identified in 

Attachment 1, Part II, Document 8. 

 

 

PART V:  MISCELLANEOUS SOLID WASTE MANAGEMENT SPECIFIC CONDITIONS 

 
General Conditions 

39. Wastes received and product stored shall be maintained in reasonably sized piles with 

adequate fire breaks and lanes in accordance with the approved operational plans and the 

pertinent rules. 

 

40. Surface water shall be diverted from all operational and storage areas to prevent standing 

water in operational areas and under or around storage piles. Water that comes in contact 

with solid waste shall be contained on-site or properly treated prior to discharge. 

 

41. These areas shall be operated and maintained with sufficient dust control measures to 

minimize airborne emissions and to prevent dust from becoming a nuisance or safety 

hazard. 

 

42. These areas shall be operated and maintained in a manner so as to minimize odors, 

prevent the creation of a nuisance, potential health hazard, or a potential fire hazard. 

 

43. Effective vector control measures shall be applied as necessary to control flies, rodents, 

insects, or vermin. 
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Operational Conditions – Treatment & Processing (Wood Grinding) 

44. The facility is permitted to operate a treatment and processing facility as defined in 15A 

NCAC 13B, Rule .0101(49). 

 

45. The facility is permitted to receive land clearing waste as defined in 15A NCAC 13B, 

Rule .0101(23). 

 

46. The facility is permitted to receive wooden pallets constructed of unpainted and untreated 

natural wood. 

 

47. The facility is permitted to receive yard trash as defined in 15A NCAC 13B, Rule 

.0101(55).   However, this ground material containing yard trash may not be distributed to 

the public unless it has been composted in accordance with Rule .1400. 

 

48. The facility must manage the treatment and processing according to the Operation Plan 

included in Attachment 1, Part II: "List of Documents for the Approved Plan".  This 

document is included in the approved plan.  Any revisions to the approved plan shall be 

approved by the Section, prior to implementation. 

 

Operational Conditions – Type 2 Composting Unit 

49. The facility is permitted to operate a compost facility as defined in 15A NCAC 13B, Rule 

.0101(7). 

 

50. The facility is only permitted to receive waste materials described in 15A NCAC 13B, 

Rule .1402(f)(1) and (2). 

 

51. The facility must monitor and maintain records to demonstrate the requirements of 15A 

NCAC 13B, Rule .1406 are continually being met.  In addition, the facility is required to 

maintain records on the following information: 

 

a. The amount of waste received into the facility,  

b. the amount of compost land applied as a soil amendment, 

c. the area of land compost was applied to as a soil amendment, and  

d. the amount and final termination of any remaining compost. 

 

52. The facility must analyze, classify and distribute the compost material in accordance with 

15A NCAC 13B, Rules .1407 and .1408. 
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53. The use of compost as a soil amendment is pending approval of a Demonstration Report 

submitted in accordance with the Soil Amendment Demonstration Authorization letter. 

The compost may only be broadcast and incorporated at a rate not to exceed 100 tons per 

acre. 

- End of Permit Conditions – 
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North Carolina Department of Environment and Natural Resources 
 Division of Waste Management 

Beverly Eaves Perdue Dexter R. Matthews Dee Freeman 

Governor Director Secretary 
 

1646 Mail Service Center, Raleigh, North Carolina  27699-1646 

Phone 919-508-8400 \ FAX  919-733-4810 \ Internet:  www.wastenotnc.org/swhome 
An Equal Opportunity / Affirmative Action Employer – Printed on Dual Purpose Paper 

STATE OF NORTH CAROLINA 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

SOLID WASTE SECTION 

 

MUNICIPAL SOLID WASTE LANDFILL FACILITY  

Permit No. 44-07 
 

HAYWOOD COUNTY 

is hereby issued a  

 

PERMIT TO OPERATE 
WHITE OAK MUNICIPAL SOLID WASTE LANDFILL  

PERMIT TO CONSTRUCT 
MUNICIPAL SOLID WASTE LANDFILL PHASE 3 

 

Located at 3898 Fines Creek Road, SR 1338, in Haywood County, North Carolina, in accordance with 

Article 9, Chapter 130A, of the General Statutes of North Carolina and all rules promulgated thereunder 

and subject to the conditions set forth in this permit.  The legal description of the site is identified on the 

deeds recorded for this property listed in Attachment No. 1 of this permit.   

 

 

 

 

 

 

     

Edward F. Mussler, III, P.E., 

Permitting Branch Supervisor 

Solid Waste Section 
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ATTACHMENT 1 

 

PART I:  PERMITTING HISTORY 

1. On June 30, 1999 an amendment was made to the Permit to Operate for a five-year 

renewal of the MSW landfill unit. 

2. On November 27, 2001 an amendment was made to the Permit to Operate for the 

operation of Phase 2. 

3. On November 18, 2002 an amendment was made to the Permit to Operate for the 

operation of a C&D landfill unit. 

4. On November 8, 2008 an amendment was made to the Permit to Operate for a five-year 

renewal of the MSW landfill unit and the addition of a LCID landfill unit. 

5. On May 5, 2009 an amendment was made to the Permit to Construct. Conditions were 

added for the construction of MSW Unit Phase 3.  In addition, a modification was made 

to the Permit to Operate for the addition of a Processing (mulching and grinding of land 

clearing waste) unit, a small Type II Composting unit, tarp and soil/mulch mixture 

alternative daily covers as well as Type II composting for use as a soil amendment. 

6. On October 7, 2009 a modification was made to the Permit to Construct for the addition 

of a GCL alternative base-liner system. 

 

 

 

 

 

 

 

 

 

 

PART II: LIST OF DOCUMENTS FOR THE APPROVED PLAN  

 

NO. DOCUMENT DESCRIPTION DOCUMENT ID NO. 

1. MSWLF Facility Permit To Construct, Phase 2. Prepared by Municipal 

Engineering. Prepared for Haywood County. March 2000. 

 

2. Design Hydrogeologic Study, Phase 2, White Oak Subtitle D Landfill. 

Prepared by Municipal Engineering. Prepared for Haywood County. June 

2000. 

 

Permit Type Date Issued DIN 

Original Permit to Construct July 22, 1992  

Original Permit to Operate October 8, 1993  

Permit Amendment June 30, 1999  

Permit Amendment November 27, 2001  

Permit Amendment November 8, 2006 595 

Permit  Amendment /Modification May 5, 2009 7070 

Permit Modification October 7, 2009 8720 
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3. Alternate Liner System Modifications / Permit to Construct for Haywood 

County Municipal Solid Waste Landfill Facility, Phase 2. Prepared by 

Municipal Engineering, Prepared for Haywood County. October, 2000. 

 

4. Site Hydrogeologic Study, Haywood County Construction & Demolition 

Landfill, Waynesville, North Carolina. Prepared by Municipal 

Engineering. Prepared for Haywood County. June 4, 2001. 

 

5. Construction Quality Assurance Report, Municipal Solid Waste Landfill 

Facility, Phase 2, Haywood County. Prepared by Municipal Engineering. 

Prepared for Haywood County. August, 2001. 

 

6. Plans entitled As-Built for Haywood County C&D Landfill. Prepared by 

Municipal Engineering.  Prepared for Haywood County. October 22, 

2002. 

 

7. Letter with reference: Geologic Conditions Haywood County C&D 

Landfill. Prepared by Edward Custer, L.G. Prepared for Haywood 

County. November 5, 2002. 

 

8. Land Clearing and Inert Debris Landfill Facility, Haywood County. 

Prepared by Municipal Engineering.  Prepared for Haywood County. 

September, 2006. 

 

9. Permit Renewal Proposed Fill Plan, Municipal Solid Waste Landfill 

Facility, Phase 2, Haywood County, Prepared by: Municipal 

Engineering. Prepared for: Haywood County. October 31, 2006. 

 

10. Alternative Daily Cover Demonstration Authorization Letter, 

Polypropylene Tarp. Prepared by: James Patterson. Prepared for: Solid 

Waste Section. June 28, 2007. 

3924 

11. Email: Haywood County Construction & Demolition Landfill Closure. 

Prepared by: McGill Associates. Prepared for: Haywood County. March 

31, 2008. 

4286 

12. Modifications to the Operations Plan, White Oak MSW Landfill, 

Haywood County, North Carolina. Prepared by: McGill Associates. 

Prepared for: Haywood County. June 6, 2008. 

4929 

13. White Oak Operations Plan Modification Response Letter. Prepared by: 

Allen Gaither. Prepared for: Solid Waste Section. June 30, 2008. 

4930 

14. Closure Plan, Construction & Demolition Landfill Phase 1. Prepared by: 

McGill Associates.  Prepared for: Haywood County. June 27, 2008. 

5031 

15. Permit to Construct Submittal, MSW Phases 3 & 4, White Oak MSW 

Landfill, Haywood County, North Carolina. Prepared by: McGill 

Associates. Prepared for: Haywood County. September 12, 2008. 

5806 
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16. Design Hydrogeologic Report, Phases 3 and 4, White Oak MSW Landfill, 

Haywood County, North Carolina. Prepared by: Bunnell-Lammons 

Engineering. Prepared for: McGill Associates. July 11, 2008 

5807 

17.  Environmental Monitoring Plan, Phases 3 and 4, White Oak MSW 

Landfill, Haywood County, North Carolina. Prepared by: Bunnell-

Lammons Engineering. Prepared for: McGill Associates. July 11, 2008 

5808 

18. Letter: Request for Demonstration Period for Mulch/Soil Material as an 

Alternate Daily Cover. Prepared by: Stephen King. Prepared for: 

Haywood County. August 7, 2008. 

5914 

19. Letter: Response to Comments Modifications to Operations Plan. 

Prepared by: McGill Associates. Prepared for: Haywood County. October 

3, 2008. 

6013 

20. Letter: Corps of Engineers Permit Information. Prepared by: McGill 

Associates. Prepared for: Haywood County. December 10, 2008. 

6449 

21. Letter of Approval with Modifications. Prepared by: Charles Koontz, 

Land Quality Section. Prepare for: Haywood County. December 18, 

2008. 

6798 

22. Response to Technical Review: Design Hydrogeologic Report and 

Environmental Monitoring Plan. Prepared by: McGill Associates. 

Prepared for: Haywood County. March 2, 2009. 

7040 

23. Revised CQA Plan. Prepared by: McGill Associates. Prepared for: 

Haywood County. April 1, 2009. 

7307 

24. Response to Technical Review: Revised Operations Plan. Prepared by: 

McGill Associates. Prepared for: Haywood County. April 9, 2009. 

7308 

25. Permit to Construct MSW Phase 3, Modifications for GCL Liner. 

Prepared by: McGill Associates. Prepared for: Haywood County. 

September 18, 2009. 

8660 
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PART III: PROPERTIES APPROVED FOR THE SOLID WASTE FACILITY 

 

Haywood County, N.C. Register of Deeds 

Book Page Grantee Grantor Parcel No. 

424 204 Haywood County Leatherwood & Monson 8712-30-1872 

403 1374 Haywood County Davis, Davis & Raulerson 8712-11-8775 

461 1036 Haywood County Bramlett 8712-00-6575 

Total Site Acreage: ±268.4 acres 

 

Notes: 

1. Deed book references are from the Haywood County Register of Deeds office 

(http://maps.haywoodnc.net/gisweb/default.aspx). 

 

 

PART IV: GENERAL PERMIT CONDITIONS 

 

1. This permit is issued by the North Carolina Department of Environment and Natural 

Resources, Division of Waste Management, Solid Waste Section (Section).  In 

accordance with North Carolina Solid Waste Management Rule 15A NCAC 13B 

.0201(d), a solid waste management facility permit shall have two parts: a Permit to 

Construct and a Permit to Operate.  The Permit to Construct shall expire on November 5, 

2010. The Permit to Construct must be implemented in accordance with Attachment 2 of 

this permit. The Permit to Operate shall expire November 8, 2011. The Permit to Operate 

must be implemented in accordance with Attachment 3 of this permit. 

 

2. The persons to whom this permit is issued (“permittee”) are the owners and operators of 

the solid waste management facility. 

 

3. (Intentionally blank)  

 

4. When this property is sold, leased, conveyed, or transferred in any manner, the deed or 

other instrument of transfer shall contain in the description section in no smaller type than 

that used in the body of the deed or instrument, a statement that the property has been 

used as a sanitary landfill and a reference by book and page to the recordation of the 

permit. 

 

5. By initiating construction or receiving waste at this facility the permittee shall be 

considered to have accepted the terms and conditions of this permit.  
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6. Construction and operation of this solid waste management facility must be in accordance 

with the Solid Waste Management Rules, 15A NCAC 13B,  Article 9 of the Chapter 

130A of the North Carolina General Statutes (NCGS 130A-290, et seq.), the conditions 

contained in this permit; and the approved plan.  Should the approved plan and the rules 

conflict, the Solid Waste Management Rules shall take precedence unless specifically 

addressed by permit condition. 

 

7. This permit is issued based on the documents submitted in support of the application for 

permitting the facility including those identified in Attachment 1, “List of Documents for 

Approved Plan,” and which constitute the approved plan for the facility.  Where 

discrepancies exist, the most recent submittals and the Conditions of Permit shall govern.  

 

8. This permit may be transferred only with the approval of the Section, through the 

issuance of a new or substantially amended permit in accordance with applicable statutes 

and rules. In accordance with NCGS 130A-295.2(g) the permittee must notify the Section 

thirty (30) days prior to any significant change in the identity or business structure of 

either the owner or the operator, including but not limited to a proposed transfer of 

ownership of the facility or a change in the parent company of the owner or operator of 

the facility.   

 

9. The permittee is responsible for obtaining all permits and approvals necessary for the 

development of this project including approval from appropriate agencies for a General or 

Individual NPDES Stormwater Discharge Permit.  Issuance of this permit does not 

remove the permittee’s responsibilities for compliance with any other local, state or 

federal rule, regulation or statute. 

 

 

- End of Section - 
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ATTACHMENT 2 

CONDITIONS OF PERMIT TO CONSTRUCT 

 

PART I:  MUNICIPAL SOLID WASTE LANDFILL UNIT SPECIFIC CONDITIONS 

1. Pursuant to the NC Solid Waste Management Rules (Rule) 15A NCAC 13B .0201(c) and 

(d)(1), this permit approves construction for MSW Phase 3 consisting of approximately 

8.8 acres with a projected operating capacity of 686,000 cubic yards of airspace. 

2. The initial, substantial, construction authorized by this Permit to Construct must 

commence within 18 months from the issuance date of this permit.  If substantial 

construction does not begin within 18 months from the issuance date of this permit, then 

the permit to construct shall expire.  Substantial construction includes, but is not limited 

to, issuance of construction contracts, mobilization of equipment on site, and construction 

activities including installation of sedimentation and erosion control structures.  The 

permittee may reapply for the permit to construct prior to the expiration date.  The re-

application will be subject to the statutes and rules in effect on that date and may be 

subject to additional fees. 

3. Construction of all solid waste management units within this facility must be in 

accordance with the pertinent approved plans and only for those phases of development 

approved for construction as described in Attachment I, Part II List of Documents for the 

Approved Plan. 

4. The permittee must conduct a preconstruction meeting at the facility prior to initiating 

construction of any unit/cell and must notify the Section at least 10 days prior to the 

meeting. 

5. Modifications or revisions of the approved documents or changes during construction of 

any landfill unit/cell require approval by the Section, and may constitute a permit 

modification and be subject to a permitting fee. 

6. The following conditions must be met prior to operation of the Phase 3: 

a. The Permittee must obtain a Permit to Operate for Phase 3 from the Section in 

accordance with 15A NCAC 13B .0201(d). 

b. Construction Quality Assurance (CQA) documentation as well as a certification 

by the project engineer that the landfill was built in accordance with approved 

plans and the conditions of the permit must be submitted to the Section for review 

and approval. 
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c. The Permittee must contact the appropriate regional environmental specialist and 

permitting engineer to determine whether the Section chooses to hold a pre-

operative meeting with key landfill personnel and representatives of the Section. 

d. The edge of the waste footprint must be identified with permanent physical 

markers. 

 

Geologic, Ground Water and Monitoring Requirements  

7. Prior to issuing the Permit to Operate, samples from new ground water monitoring wells 

and surface water stations shall be sampled for the Appendix I constituent list. 

 

8. Prior to construction of the phase or cell(s) within the phase, all piezometers, borings, and 

groundwater monitoring wells within the footprint must be properly abandoned in 

accordance with 15A NCAC 2C .0113 (b)(1), entitled “Abandonment of Wells.” 

 

9. In areas where soil is to be undercut, abandoned piezometers, monitoring wells and 

borings must not be grouted to pregrade land surface, but to the proposed base grade 

surface to prevent having to cut excess grout and possibly damage the wells. 

 

10. A Licensed Geologist must report any pertinent geological feature(s) exposed during 

phase or cell excavation. Prior to placing any landfill liner, the geologist must submit to 

the Section hydrogeologist a written report that includes an accurate description of the 

exposed geological feature(s) and effect of the geological feature(s) on the design, 

construction, and operation of the cell, phase, or unit. 

 

11. A Licensed Geologist must supervise installation of groundwater monitoring wells and 

surface water sampling stations.   

 

12. Any modification to the approved water quality monitoring, sampling, and analysis plan 

must be submitted to the Section Hydrogeologist for review. 

 

13. Within 30 days of completed construction of each new groundwater monitoring well, a 

well construction record (GW-1 form), typical well schematic, boring log, field log and 

notes, and description of well development activities must be submitted to the Section. 

 

14. The permittee must provide a plan sheet-sized, scaled topographical map, showing the 

location and identification of new, existing, and abandoned wells and piezometers after 

installation of groundwater monitoring wells. 
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15. Within thirty (30) days of the completed permanent abandonment of a ground-water 

monitoring well,  the well abandonment record (GW-30 form) and any additional 

information included in the abandonment record) must be submitted to the Section.  The 

well abandonment records must be submitted to the Solid Waste Section in accordance 

with 15A NCAC 2C .0114(b) and be certified by a Licensed Geologist. 

 

Erosion and Sedimentation Control Requirements 

16. All required sedimentation and erosion control measures must be installed and operable 

to mitigate excessive on-site erosion and to prevent silt from leaving the area of the 

landfill unit during the service life of the facility. 

 

17. All earth disturbing activities must be conducted in accordance with the Sedimentation 

Pollution Control Act of 1973 (15 NCAC 4) and consistent with any other local, state or 

federal requirements. 

 

18. Facility construction, operations or practices must not cause or result in a discharge of 

pollution, dredged material, and/or fill material into waters of the state in violation of the 

requirements under Sections 401 and 404 of the Clean Water Act, as amended. 

 

19. Modifications to the approved sedimentation and erosion control activities require 

approval by the North Carolina Land Quality Section. The Section must be notified of any 

sedimentation and erosion control plan modifications. 

 

 

PART II:  CONSTRUCTION AND DEMOLITION DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

 

Not Applicable 

 

PART III:  LAND CLEARING AND INERT DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

 

Not Applicable 

 

PART IV:  MISCELLANEOUS SOLID WASTE MANAGEMENT SPECIFIC CONDITIONS 

 

Not Applicable 
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ATTACHMENT 3 

CONDITIONS OF PERMIT TO OPERATE 

 

PART I: GENERAL FACILITY CONDITIONS 

 

1. The Permit to Operate shall expire November 8, 2011.  Pursuant to 15A NCAC 13B 

.0201(e), no later than July 8, 2011, the owner or operator must submit a request to the 

Section for permit review and must update pertinent facility plans including, but not 

limited to, the facility operation and waste screening plans. 

 

2. All sedimentation and erosion control activities must be conducted in accordance with the 

Sedimentation Control Act N.C.G.S. 113A-50, et seq., and rules promulgated under 15A 

NCAC 4. 

 

Operational Requirements 

3. This facility is permitted to receive solid waste generated within Haywood County, 

consistent with the local government waste management plan and with local government 

approval and as defined in G.S. 130-290 (a)(35), except where prohibited by the N. C. 

General Statues Article 9 of Chapter 130A, and the rules adopted by the Commission for 

Health Services. 

 

4. The facility operator must complete an approved operator training course in compliance 

with G.S. 130A-309.25.   

a. A responsible individual certified in landfill operations must be on-site during all 

operating hours of the facility at all times while open for public use to ensure 

compliance with operational requirements. 

b. All pertinent landfill-operating personnel must receive training and supervision 

necessary to properly operate the landfill units in accordance with G.S. 130A-

309.25 and addressed by memorandum dated November 29, 2000. 

5. The use of different alternative daily cover requires approval, prior to implementation, by 

the Solid Waste Section. Requests for alternative daily cover approval must include a 

plan detailing the comprehensive use and a demonstration of the effectiveness of the 

alternative daily cover.  The plan must be developed according to Section guidelines. 

Plans which are approved by the Section will be incorporated into, and made a part of, the 

approved documents listed in Attachment 1. 

a. The use of a fabric tarp as an alternate daily cover is approved and subject to the 

terms and conditions of operation as set forth in the plan. Soil cover shall be 
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applied at a minimum of one time per week in accordance with Rule .1626 (2). 

Soil shall be applied more frequently, if needed, to control disease vectors, fires, 

odors, blowing litter and scavenging. 

b. The use of a 3:1 Soil/Mulch mixture as an alternative daily cover is pending 

approval of a Demonstration Report submitted in accordance with the Alternative 

Cover Material (ACM) Demonstration Authorization Letter. 

 

6. The facility must maintain records for all solid waste materials accepted as alternative 

cover material and used as alternate daily cover. The records must include: the date of 

receipt, weight of material, general description of the material, identity of the generator 

and transporter, and county of origin. Such records must be made available to the Solid 

Waste Section upon request. 

 

Monitoring and Reporting Requirements 

7. Groundwater, surface water, and methane monitoring locations must be established and 

monitored as identified in the approved plans.  

8. A licensed geologist must be present to supervise the installation of groundwater 

monitoring wells.  The exact locations, screened intervals, and nesting of the wells must 

be established after consultation with the SWS Hydrogeologist at the time of well 

installation. 

9. Ground water monitoring wells and surface water sampling locations must be sampled for 

Appendix I constituents at least semi-annually according to the specifications outlined in 

the approved water quality monitoring plan and the current policies and guidelines of the 

Section in effect at the time of sampling. 

10. Reports of the analytical data for each monitoring event must be submitted to the Section 

within 120 days of the respective sampling event.  Analytical data must be submitted in a 

manner prescribed by the Section.  Records of all groundwater, surface water, and 

leachate analytical data must be kept as part of the permanent facility record. 

11. The four independent samples which comprise the initial baseline sampling event must be 

collected from each groundwater monitoring well and the report must be submitted to the 

Section within six months after issuance of the Permit to Operate. 

12. Untreated leachate must be sampled and analyzed at least semi-annually concurrently 

with the groundwater water and surface water sampling, one sample per event.  The 

leachate must be analyzed for all Appendix I constituents, pH, specific conductance, 

BOD, COD, nitrates, sulfates, and phosphates.  Test results must be submitted to the 

Section along with groundwater and surface water test results.  In the event leachate is 

recirculated, additional leachate sampling may be required.  
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13. A readily accessible unobstructed path must be cleared and maintained so that four-wheel 

vehicles may access monitoring well locations at all times.  

14. A field log book which details all development, sampling, repair, and all other pertinent 

activities associated with each monitoring well and all sampling activities associated with 

each surface water and leachate sampling location must be kept as part of the permanent 

facility record. 

15. All well construction records and soil boring logs for new wells must be submitted to the 

Solid Waste Section Hydrogeologist for review within 30 days of completion. 

 

16. Copies of this permit, the approved plans, and all records required to be maintained by the 

permittee must be maintained at the facility and made available to the Section upon 

request during normal business hours.   

 

17. The owner or operator must maintain a record of the amount of solid waste received at 

the landfill unit, compiled on a monthly basis.  Scales must be used to weigh the amount 

of waste received.    

 

18. On or before August 1 annually, the Permittee must submit an annual facility report to the 

Solid Waste Section, on forms prescribed by the Section.  

 

a. The reporting period shall be for the previous year beginning July 1 and ending 

June 30.   

b. The annual facility report must list the amount of waste received and landfilled in 

tons and be compiled: 

i) On a monthly basis. 

ii) By county, city or transfer station of origin. 

iii) By specific waste type. 

iv) By disposal location within the facility. 

v) By diversion to alternative management facilities. 

 

c. A measurement of volume utilized in the landfill cells must be performed during 

the second quarter of the calendar year. The date and volumes, in cubic yards, 

must be included in the report. 

 

d. The amount of waste, in tons from scale records, disposed in landfill cells from 

October 8, 1993 through the date of the annual volume survey must be included in 

the report. 
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e. The completed report must be forwarded to the Regional Waste Management 

Specialist for the facility by the date due on the prescribed annual facility report 

form. 

 

f. A copy of the completed report must be forwarded to each county manager for 

each county from which waste was received at the facility.  Documentation that a 

copy of the report has been forwarded to the county managers must be sent to the 

Regional Waste Management Specialist by the date due on the prescribed annual 

facility report form 

 

PART II: MUNICIPAL SOLID WASTE LANDFILL UNIT SPECIFIC CONDITIONS 

 

19. This permit approves the continued operation of Phase 2 of the municipal solid waste 

landfill, as well as the onsite environmental management and protection facilities as 

described in the approved plans.  

 

20. The following table lists the dimensions and details for the MSW landfill units.  The 

following waste volumes include waste, daily cover, and intermediate cover, but do not 

include final cover.   

 

MSW Unit Acres Gross capacity (cubic yards) 

Phase 1 11.4 718,800 

Phase 2 10.2 830,000 

Total 21.6 1,548,800 

 

21. The facility is approved to accept approximately 60,000 tons per year, approximately 164 

tons per day (365 days per year), with a maximum variance in accordance with GS 130A-

294(b1)(1) as listed in Attachment 1, Part II.   

 

22. The following, at a minimum, must not be accepted for disposal at the facility: hazardous 

waste, yard trash, liquid wastes, regulated medical waste, sharps not properly packaged, 

PCB waste as defined in 40 CFR 761, and wastes banned from disposal in North Carolina 

by G.S. 130A-309.10(f).  

 

23. The permittee must not knowingly dispose of any type or form of municipal solid waste 

that is generated within the boundaries of a unit of local government that by ordinance:  

 

a. Prohibits generators or collectors of municipal solid waste from disposing of that 

type or form of municipal solid waste.  
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b. Requires generators or collectors of municipal solid waste to recycle that type or 

form of municipal solid waste.  

 

24. The use of leachate recirculation as a leachate management tool requires approval by the 

Section prior to implementation.  Requests for leachate recirculation approval must 

include a comprehensive management plan developed according to Section guidelines 

and which is consistent with the approved operation plan.  Plans which are approved by 

the Section will be incorporated into, and made a part of, the approved documents listed 

in Attachment 1. 

 

25. The facility is permitted to co-dispose of wastewater treatment sludge generated within 

the facility's approved service area, and subject to the terms and procedures of the 

approved plan. 

 

26. The leachate collection system must be maintained in accordance with 15A NCAC 

13B.1626(12)(a).  The plan shall include provisions for periodic cleaning and visual 

inspection. Documentation of the inspections, and cleaning and monitoring must be 

included in the operating records of the facility and provided to the Department upon 

request. 

 

27. Financial assurance as required by state rules and statutes must be continuously 

maintained for the duration of the facility in accordance with applicable rules and 

statutes.  Closure and Post-Closure cost estimates and financial instruments must be 

updated annually pursuant to 15A NCAC 13B .1628.  

 

28. Closure or partial closure of any MSWLF unit must be in accordance with the Closure 

Plans described in the approved plans and 15A NCAC 13B .1629. Final Closure Plans 

must be submitted to the Division at least 90 days prior to implementation.  

 

PART III:  CONSTRUCTION AND DEMOLITION DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

29. The C&D landfill unit stopped receiving waste June 30, 2008.  Closure in accordance 

with Rule .0505 must be completed no later than May 30, 2009. 

 

30. Haywood County must maintain the integrity and effectiveness of the cap system, 

including making repairs to the cover as necessary to correct the effects of settlement, 

subsidence, erosion, or other events, and prevent surface water from impounding over 

waste and run-on and run-off from eroding or otherwise damaging the cap system.  
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31. Post-closure use of the property is subject to review and approval by the Division and 

must not disturb the integrity of the cap system, or the function of the monitoring 

systems. The Division may approve any other disturbance if the owner or operator 

demonstrates that disturbance of the cap system, including any removal of waste, will not 

increase the potential threat to human health or the environment.  

 

32. For the closed C&D landfill unit, the permittee must conduct groundwater and surface 

water sampling in accordance with the post-closure water quality monitoring plan of the 

approved Closure Plan, Document 11, Part II, Attachment 1. Ground water monitoring 

wells and surface water sampling location(s) must be sampled on a semi-annual basis, for 

a minimum of five years from closure (five years from July 2008).  After five years of 

monitoring, the Solid Waste Section will determine if further monitoring will be required. 

 

33. The permittee must maintain a record of all monitoring events and analytical data. 

Reports of the sampling events and analytical data must be submitted to the Section in a 

timely manner. 

 

34. Any proposed expansion to the closed C&D landfill unit will be considered a new landfill 

for purposes of Solid Waste Management permitting. 

 

PART IV:  LAND CLEARING AND INERT DEBRIS LANDFILL UNIT SPECIFIC 

CONDITIONS 

 

General 

35. The land clearing and inert debris landfill is permitted to receive for disposal only land-

clearing waste, concrete, brick, concrete block, uncontaminated soil, gravel and rock, 

untreated and unpainted wood, and yard trash, in accordance with Rule .0101 (22) and 

.1010 (23). 

 

36. This permit is for the construction and operation of the landfill in accordance with the 

approved plans, Attachment 1, Part II, Document 8. Any revision to the construction or 

operation of the facility requires written approval by the North Carolina Solid Waste 

Section. Construction or operation of future cells or phases will require written approval 

of the Section. 

 

Pre-Operational 

37. The following requirements shall be met prior to receiving solid waste at the unit: 

a. A site inspection and pre-operative meeting shall be conducted by a representative 

of the Solid Waste Section. The permittee shall notify the Section’s Waste 
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Management Specialist and make arrangements for the site inspection and pre-

operative meeting. 

b. A sign shall be posted at the unit as required by the NC Solid Waste Management 

Rules Operational Requirements, 15A NCAC 13B .0566 (16). 

c. A certification letter, from a Registered Professional Engineer, shall be submitted 

to the Section stating that the facility has been constructed in accordance with the 

approved plans. 

d. Survey stakes shall be installed to delineate the approved limits of the waste. 

 

Operational 

38. This facility shall conform to the operational requirements of the NC Solid Waste 

Management Rules, 15A NCAC 13B .0566, and to the operational plan identified in 

Attachment 1, Part II, Document 8. 

 

 

PART V:  MISCELLANEOUS SOLID WASTE MANAGEMENT SPECIFIC CONDITIONS 

 
General Conditions 

39. Wastes received and product stored shall be maintained in reasonably sized piles with 

adequate fire breaks and lanes in accordance with the approved operational plans and the 

pertinent rules. 

 

40. Surface water shall be diverted from all operational and storage areas to prevent standing 

water in operational areas and under or around storage piles. Water that comes in contact 

with solid waste shall be contained on-site or properly treated prior to discharge. 

 

41. These areas shall be operated and maintained with sufficient dust control measures to 

minimize airborne emissions and to prevent dust from becoming a nuisance or safety 

hazard. 

 

42. These areas shall be operated and maintained in a manner so as to minimize odors, 

prevent the creation of a nuisance, potential health hazard, or a potential fire hazard. 

 

43. Effective vector control measures shall be applied as necessary to control flies, rodents, 

insects, or vermin. 

 

Operational Conditions – Treatment & Processing (Wood Grinding) 

44. The facility is permitted to operate a treatment and processing facility as defined in 15A 

NCAC 13B, Rule .0101(49). 
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45. The facility is permitted to receive land clearing waste as defined in 15A NCAC 13B, 

Rule .0101(23). 

 

46. The facility is permitted to receive wooden pallets constructed of unpainted and untreated 

natural wood. 

 

47. The facility is permitted to receive yard trash as defined in 15A NCAC 13B, Rule 

.0101(55).   However, this ground material containing yard trash may not be distributed to 

the public unless it has been composted in accordance with Rule .1400. 

 

48. The facility must manage the treatment and processing according to the Operation Plan 

included in Attachment 1, Part II: "List of Documents for the Approved Plan".  This 

document is included in the approved plan.  Any revisions to the approved plan shall be 

approved by the Section, prior to implementation. 

 

Operational Conditions – Type 2 Composting Unit 

49. The facility is permitted to operate a compost facility as defined in 15A NCAC 13B, Rule 

.0101(7). 

 

50. The facility is only permitted to receive waste materials described in 15A NCAC 13B, 

Rule .1402(f)(1) and (2). 

 

51. The facility must monitor and maintain records to demonstrate the requirements of 15A 

NCAC 13B, Rule .1406 are continually being met.  In addition, the facility is required to 

maintain records on the following information: 

 

a. The amount of waste received into the facility,  

b. the amount of compost land applied as a soil amendment, 

c. the area of land compost was applied to as a soil amendment, and  

d. the amount and final termination of any remaining compost. 

 

52. The facility must analyze, classify and distribute the compost material in accordance with 

15A NCAC 13B, Rules .1407 and .1408. 

 

53. The use of compost as a soil amendment is pending approval of a Demonstration Report 

submitted in accordance with the Soil Amendment Demonstration Authorization letter. 

The compost may only be broadcast and incorporated at a rate not to exceed 100 tons per 

acre. 

- End of Permit Conditions – 
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1.0 INTRODUCTION 

 

This report, prepared by Joyce Engineering, Inc. (JEI) on behalf of Haywood County, NC 

addresses the quality assurance procedures and activities performed during construction of the 

Phase 3 lateral expansion at the White Oak Landfill, in Clyde, North Carolina.  The documents 

comprising this report were compiled in accordance with North Carolina Solid Waste 

Management Regulations, 15A NCAC 13B and the General Permit Conditions of Permit 44-07.   

 

Thalle Construction Co., Inc. of Hillsborough, North Carolina was selected as the 

General Contractor and performed earthwork in the summer and fall 2009 for the proposed Phase 

3 lateral expansion.  Earthwork included excavation and general fill placement to prepare 

subgrade for construction of a composite Sub-title D liner system, stormwater management 

features, modifications to the leachate lagoon, and site restoration.  Other site work associated 

with the expansion project included installation of a synthetic liner system contiguous with the 

existing landfill liner system, installation of leachate collection piping, a leachate force main, a 

leachate gravity drain, and an aggregate/drainage layer/protective cover.  Hallaton, Inc. a 

subcontractor to Thalle installed geosynthetic clay liner (GCL), 60-mil HDPE geomembrane, 

and geotextile cushion layer on the approximately 9 acres prepared by Thalle.  The existing 

leachate lagoon was rehabilitated by raising the pond berm and relining the entire pond with 

HDPE membrane liner.  General fill, soil liner and protective stone cover field and laboratory 

testing data are included in Appendix I.  Geosynthetic materials manufacturer, conformance and 

installation data are included in Appendix II: Geosynthetic Clay Liner; Appendix III: 

Geomembrane; and Appendix IV: Geotextile and Geocomposite 

 

A construction daily log, minutes of construction progress meetings, and a chronological 

photographic record to depict the sequence and details of the construction are included in 

Appendix V.  

 

The constructed subgrade, low-permeability soil liner and top of completed protective 

cover/drainage layer were surveyed on a 50-foot grid system; the survey data and record 

drawings are presented in Appendix VIII.  Record Drawing #5 in Appendix VIII shows all other 

site work associated with the Phase 3 construction. 

 

2.0 CONSTRUCTION QUALITY ASSURANCE ACTIVITIES 

 

2.1 General 

 

  Geotechnics, Inc. provided the onsite Construction Quality Assurance (CQA) activities 

during the construction project.  The following sections describe the specific areas of CQA. 

 

2.2 Soil Subgrade Foundation 

 

The Contractor excavated and filled the proposed Phase 3 area floor and the sump in 

accordance with the design and the permit conditions.  Undercut quantities, a drawing depicting 

the subgrade preparation, and underdrain pipe testing report are found in Appendix I.  The 

perimeter road on the west side was cut and the north berm filled to achieve the design grades.  
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Subgrade preconstruction and construction field and laboratory soil testing data are presented in 

Appendix I.  Table 1 at the end of this narrative section presents a summary of preconstruction 

test results for all soils used in the construction.  Underdrain pipe and other Phase 3 construction 

related work are shown on Drawing #5.  Resistant rock was encountered on the west slope of the 

Phase 3 during excavation.  McGill Associates on behalf of the County prepared a request for a 

drilling and blasting to remove the rock. The Solid Waste Section approved the Rock Delineation 

and Blasting Plan on September 15, 2009.  The Revised Blasting Plan, Blasting Plan Guide, and 

the Section approval letter are included in Appendix VII – NCDENR Correspondence. Upon 

completion, a survey verified that the specified design grade elevations had been achieved.  

Subgrade certification letter was issued on November 19, 2009.  The certification letter is 

included in Appendix VII.   The survey data and subgrade drawing are included Appendix VIII. 

 

2.3 Low-permeability Soil Liner 

 

Following the completed subgrade construction, the Contractor proceeded with the low-

permeability soil liner construction.  A Test pad was constructed in the SW corner of the Phase 3 

within the sloped cell floor and was approximately 100 by 150 feet in size.  Four lifts of the low-

permeability soil from the on-site borrow source were placed to construct the test pad.  Each lift, 

approximately six to eight inches thick were spread with a dozer and compacted with sheep’s-

foot roller- compactor.  After repeated efforts to work the soil with varying moisture levels and 

efforts of compaction a decision was made that the on-site soils will not meet the permeability 

requirement 1x10E-07 cm/sec.  As a result, McGill Associates negotiated a permit modification 

for an alternate liner design with the Solid Waste Section.  Subsequently, the constructed test pad 

met the 1x10E-05 cm/sec permeability requirement for the alternate liner system.  Table 2 at the 

end of this narrative section is a summary of the remolded and test pad permeability results.  

With the changed permit requirement, Thalle continued the soil liner construction with 

successful laboratory test results of the in-situ permeability testing.  The alternate soil liner was 

constructed with three eight-inch lifts resulting in total liner thickness of 24 inches.  The Phase 3 

expansion area was divided into nine approximately one-acre size sections on the site plan to 

track the work progress and CQA testing.  The Contractor placed the low-permeability soil one 

lift at the time over an acre, worked the soil, and the CQA field representative tested the 

completed work.  Thalle worked some areas twice until acceptable permeability test results were 

achieved.  A total of 27 acre-lifts were constructed for the Phase 3 soil liner.  The north end, 

designated as Acre 9, was constructed in two parts to accommodate stormwater drainage, thus 

the field and laboratory testing resulted in additional set of soil testing data. The low-

permeability soil material pre-construction, test pad and the soil liner construction final results 

are included in Appendix I.  Table 3 at the end of this narrative section is a summary of all 

laboratory testing of the low-permeability soil liner test results.  The leachate lagoon berm was 

constructed with the soil from the same borrow source used for the Phase 3 soil liner.  The field 

and laboratory testing final results are included in Appendix I.  The survey data and top of clay 

liner drawing are included Appendix VIII. 

 

2.4 Geosynthetic Clay Liner (GCL) 

 

Bentomat ST, manufactured by CETCO with Winning Edge Super Grove
TM

 was placed 

on the entire cell floor in accordance with the approved permit modification for the alternate 
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liner design.  Thalle Construction utilized the GCL matting on the leachate lagoon berm 

construction for the same reason as in the Phase 3 cell construction to compensate for the soil 

liner material not meeting the 1.0 x 10E-07 cm/sec permeability requirement.   

 

Cetco manufacturer’s quality certifications (MQC) and the Interface Friction Angle test 

results are included in Appendix II.  The conformance samples were shipped on a pallet to the 

owner for archives.  The GCL material arrived to the site in good condition without any damage 

to the rolls.  The Contractor stacked the rolls in the construction materials staging area where the 

rolls were stored dry on high ground and covered with plastic to prevent the rolls from premature 

hydration. Installation of adjacent GCL panels overlapped a minimum of six (6) inches, and end-

of-rolls were overlapped and shingled by a minimum of twenty-four (24) inches.  Hallaton, Inc. 

applied accessory bentonite between the two-foot end-of-panel overlap as required in the 

specifications.   

 

2.5    High Density Polyethylene Geomembrane (HDPE) 

 

 The primary HDPE geomembrane and GCL liner were installed simultaneously.  Each 

day the GCL was covered with the HDPE membrane panels.  The QA/QC data for the 

geomembrane liner include: quality certificates from the manufacturer (MQC) and laboratory 

conformance test results (CQA); installation records: the geomembrane panel placement log; 

field trial seam log; seaming record and non-destructive air pressure test log; seam destructive 

test log; laboratory peel and shear test results of the seam weld, and repair log.  The 

geomembrane installation records and subgrade acceptance forms are included in Appendix III.  

The geomembrane rolls arrived to the site in good condition without any damage to the rolls.  

The Contractor stacked the rolls on a staging area that provided drainage during storage and 

covered them with plastic sheeting to prevent dust, rain, and sunlight exposure to the rolls. 

 

2.6 Geotextile Cushion 

 

  Following geomembrane seaming, field testing, repairs and laboratory peel and shear test 

results were completed, Hallaton, Inc. deployed geotextile to cover the primary membrane.  The 

geotextile edges were overlapped six inches, smoothed out and heat bonded together.  The 

geotextile rolls arrived to the site in good condition without damage to the rolls.  The Contractor 

stacked the rolls over an area that provided drainage during storage.  The rolls were covered with 

plastic sheeting to prevent dust and rain, and sunlight exposure to the rolls.  Manufacturer 

certificates and material conformance test results are included in Appendix IV. 

 

  With the Phase 3 expansion the leachate storage lagoon improvement was included in the 

project.  Geocomposite was placed between the existing HDPE pond liner and a new HDPE 

liner.  Geocomposite conformance test results and manufacturer certificate for the material are 

included in Appendix IV.   

 

2.7 Aggregate Drainage Layer 

 

A two-foot thick aggregate layer was placed over the completed geomembrane-geotextile 

composite liner. The drainage layer material was placed starting from the south end of Phase 3 
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and worked toward the sump and up toward higher elevation on the side slopes.  A dozer 

equipped with GPS guiding system continuously pushed the stone uphill to avoid stress on the 

soil/synthetic liner interface and potential liner failure. Material pre-construction and 

construction testing results are in Appendix I.C.  The survey data and top of drainage layer 

drawing are included Appendix VIII. 

 

3.0 SUMMARY OF CQA FIELD DATA 

 

3.1 Earthwork 

 

  Thalle excavated, hauled and placed all the soil materials for the Phase 3 lateral 

expansion subgrade and soil liner construction entirely from the on-site borrow source.  Heavy 

earth moving equipment used for the earthwork included track excavators, dozers, articulated 

dump trucks, water trucks, sheep’s foot compactor and smooth drum compactor.  Soil was spread 

and graded with the dozers, compacted with a roller compactor, and sealed to smooth surface 

with rubber-tired drum roller.  Water was added when soil moisture content was found below the 

moisture content required for the material to meet the specified compaction for the general fill 

and 1.0x10E-05 cm/sec permeability for the soil liner.  A small track excavator was used to 

expose existing liner edge and excavate anchor trenches.  A front loader was used for the 

stockpiled drainage layer stone loading the off-road trucks. 

 

  Site soil used for the Phase 3 construction ranged from was silty sand (SM) to elastic silt 

(MH) and fat clay (CH).  A summary, Table 1, of the laboratory testing of materials used for the 

project is included in the end of this narrative. 

 

  Soil construction CQA field testing included in-place wet density, moisture content, 

calculated dry density and percent compaction with a Troxler model 3440 portable nuclear 

gauge.  A density drive sampler with 4-inch thin-walled tube was used to verify the nuclear 

gauge test results for each acre lift.  If the nuclear gauge moisture readings were found to deviate 

significantly from the moisture percentage by direct heating method, the dry density and in-place 

compaction percentage were re-calculated to verify compaction of the soil.  If the placed soils 

were found not to meet the specification in a given area, the Contractor was informed of the test 

results and asked to re-work the soil.  Following the soil re-work, the area was subjected to CQA 

testing verification.  The test pad and soil liner CQA testing data are presented in tabular format 

at the end of this narrative section; Table 2 - Remolded and Test Pad Permeability Results, and 

Table - 3 Soil Liner Construction Testing Results.  Complete set of all soil testing data for 

general fill, test pad, soil liner construction and leachate lagoon rehabilitation field and 

laboratory test results are included in Appendix I.   

   

3.2  Geosynthetics Installation 

 

  Geosynthetic materials CQA documentation included friction angle testing, conformance 

testing for the proposed materials, and their installation.  The CQA documents for the installation 

include (Appendix II and III) roll counts, geomembrane panel deployment, field trial weld log, 

geomembrane seaming and non-destructive testing log, geomembrane seam destructive test log, 

and repair log.  A Record Drawing #4 of the membrane liner installation is included with Record 
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Documents in Appendix VIII.  The membrane liner record drawing shows the entire Phase 3 area 

panel placement and their numbering, all welded seams, locations of destructive test and repairs.  

The west and north side perimeter line corresponds with the constructed anchor trench.  The 

leachate lagoon membrane liner drawing is included on the Record Drawing #4. 

 

  Prior to deployment of the GCL the liner Contractor inspected the subsurface condition. 

The liner installer’s Certificates for Subgrade Acceptance are included in Appendix III.   

 

  Hallaton, Inc. deployed 200 rolls of Bentomat ST equaling 450,000 SF, or 10.3 acres.  

The 60-mil textured HDPE synthetic membrane construction utilized 48 rolls of material 

equaling 452,640 SF, or 10.4 acres.  The Phase 3 panel placement log records 113 panels and 

equals 417,302 SF, or a total of 9.6 acres.  The difference of the total amount liner material 

ordered for the cell construction and the installed lined area results from material placement in 

the anchor trench, cutting and fitting the panels and material for repairs.  Seven rolls of HDPE 

were ordered for the leachate lagoon improvements.  The lagoon liner was constructed in radial 

pattern with most seams running down slope.  Hallaton placed 19 panels totaling 26,255 sf or 0.6 

acres. 

 

  Field seam testing was conducted on each day the Contractor welded panels and repairs.  

Each welder and his welding machine must qualify before proceeding with seam welding.  The 

trial weld testing was conducted twice a day, each morning and after lunch-break, as required in 

the specifications.  Samples were cut from a trial test seam and subjected to peel and shear tests.  

The minimum acceptable peel and shear strength values of fusion welded seams for the 60-mil 

textured HDPE in accordance with GRI GM19 are 91 ppi and 120 ppi respectively, and for 

extrusion welded seams were 78 ppi and 120 ppi respectively.  The field conducted seam 

strength test results are included in Appendix III.   

 

  The Geomembrane seaming and non-destructive test logs were recorded for each day’s 

progress.  A total of 21,308 feet of seam welding was conducted to weld all 113 panels to a one 

contiguous membrane liner.  Destructive samples of the welded seams were cut at an average 

frequency of 507 feet for a total of 42 destructive samples.  The destructive seam samples were 

shipped to Geotechnics Laboratories in Pittsburg, Pennsylvania for peel and shear testing.   DT-

11, DT-12, DT-22, and DT-25 had partial seam failures (adhesion break of either inside or 

outside track).   The destructive sample pass/fail criteria in the project specifications states that 

the peel criteria apply to both tracks of double track seams.  Four out of five specimens from a 

destructive seam sample must meet the peel requirements and five out of five specimens must 

meet the shear requirements to be acceptable.    The adhesion failures were traced both directions 

from the failed sample locations until acceptable quality weld was found.  New samples were cut 

from the seam and shipped to laboratory peel/shear testing.  Each of the four samples re-tested 

had satisfactory results from the laboratory testing.  The in-field destructive seam test log and 

laboratory test results are included in Appendix III.   

 

  The Phase 3 repair log tallies a total of 220 repair locations.  The geomembrane repairs 

consist of non-destructive seam air-test locations, destructive seam tests locations, panel 

junctions, welder burnouts, or blemishes found in the membrane panels.  All repairs were 

extrusion welded.  Prior to beginning repair work, the welding technician welded a sample seam 
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that was subjected to in-field peel and shear testing that monitors the weld quality.  Vacuum-box 

testing provided quality control of the extrusion welded seam quality.  The repair log is included 

in the Appendix III. 

 

  Leachate lagoon rehabilitation included a new liner over the raised berm, repair of any 

problems within the existing pond liner, double-sided geocomposite and a new 60-mil liner 

across the entire basin.  Three destructive seam test samples were obtained and submitted to 

laboratory testing from the lagoon construction.  The laboratory test results were satisfactory and 

they are included among the other destructive test results in Appendix III.  The lagoon liner 

construction logs are included at the end of the Hallaton’s installation submittal.  

 

  Geotextile and geocomposite Manufacturer’s certifications and laboratory conformance 

sampling test results are included in Appendix IV. 

 

  The daily installation records track how many rolls of material were deployed each day 

and the installed quantity in square feet.   Geomembrane panel numbers describe the work 

progress each day.  Liner detail work, welding, testing and repairing are performed every day 

and these activities are recorded in their respective logs.  Hallaton, Inc. began deploying GCL 

and 60-mil HDPE on November 7, 2009 on the south end of the Phase 3  by placing the materials 

from the Phase 1 tie-in across cell floor to the anchor trench on the west side. The installation 

progressed north toward the Phase 3 sump, alternating from one side to another and tying in the 

middle.  By November 25, 2009, Hallaton had covered the entire Phase 3 with the geomembrane 

taking 18 days to construct the synthetic liner. Secondary geomembrane was installed in the 

sump area in accordance with the design.  Repairs were all completed by December 7, 2009. The 

general construction daily log describing daily construction activities is in Appendix V.A.  

Photographic log of construction activities in included in Appendix V.B.  Construction progress 

meetings were held once a month, and their minutes are included in Appendix V.C.    

 

  Written warranties from the geomembrane manufacturer, Agru, and installer, Hallaton, 

Inc. are included in Appendix VI.   

 

  3.3  Aggregate Drainage Layer 

 

  A two foot thick layer of #57 stone was placed over the entire lined area covering the 

geomembrane liner from anchor trenches to the Phase 1 and 2 tie-in.  Preconstruction testing of 

the stone included a quarry certificate, grain size distribution, permeability, and Calcium 

Carbonate content.  These tests were conducted one per source.  Construction testing of the stone 

included grain size distribution at frequency of every 1,500 CY delivered, and permeability 

testing at frequency of every 6,000 CY delivered.  The stone was delivered to the site and 

stockpiled and/or directly delivered to the working face.  A total of 30,000 CY of stone was 

delivered for the Phase 3.  Preconstruction quarry certificate and laboratory test results, and 

construction testing results and summary are included in Appendix I.C. 
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4.0 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.  Correspondence with NCDENR regarding modifications to 

the Phase 3 design is included in Appendix VII. 

 

4.2 Modified Permit Approval for the addition of a GCL alternative base-liner 

system 

 

Pre-construction testing of the site soils for the construction of the base-liner did not yield 

acceptable laboratory test results for the undisturbed or remolded samples.  As a result of the 

failing tests and the site soils not meeting the permitted soil liner permeability requirement, the 

County and Engineer agreed to approach the Solid Waste Section to apply for a modification to 

the Permit to Construct.  On October 7, 2009 the Section approved a modification to the permit 

with the addition of a GCL alternative base-liner.  The permit modification is included in 

Appendix VII – NCDENR Correspondence.  

 

4.3 Anchor Trench and Liner Tie-in with Existing Phases 

 

Thalle Construction suggested a change to the anchor trench and liner tie-in design in the 

interest to avoid excavating the existing anchor trench and placing low-permeability soil below 

the anchor trench as shown in the construction Drawing Detail Sheet 4 D.  McGill Associates 

agreed to the suggested change and provided a revision to the anchor trench detail (Appendix III 

C).  A condition to the design change called for subsoil permeability testing below the anchor 

trench at an interval not exceeding 250 feet.   Permeability testing of the below anchor trench soil 

was conducted in four locations along the Phase 1 and 2 anchor trenches, labeled S-1 thru S-4.  

Test sample S-2 failed the permeability requirement.  Re-sampling the Phase 2 anchor trench 

was retrieved 100 feet to the west which subsequently met the permeability requirement.  The re-

sampled S-2A laboratory Sample Number is PH2B. Anchor trench soil test results and location 

map are included in Appendix I.B - Construction Testing.  As a result of the failing subsoil 

permeability test, McGill Associates required the Contractor to place additional GCL and HDPE 

membrane over the section of anchor trench that has soils not meeting the permeability 

requirement.  A drawing depicting the geosynthetic installation along Phase 2 tie-in and the 

revised anchor trench detail are included in Appendix III C. 

 

Rain during the winter months had washed soil from the Phase 2 slope and the fine 

material was deposited at the toe of the slope within the drainage layer stone.   The Contractor 

removed the drainage layer stone to open the area along Phase 2 needing the additional 

GCL/HDPE.  Hallaton placed one roll (150 feet) of Bentomat DN and covered it with textured 

60-mil HDPE.  The dimensions of the modified tie-in area were 203 feet long and 22 feet wide.  

A drawing is included in Appendix III.C – Installation to show the area along Phase 2 where the 

additional GCL and HDPE were installed and in relation to the anchor trench subsoil 

permeability test locations S-2 and S-2A.  The geomembrane was covered with geotextile and 
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the stone was replaced.  The soil contamination of the drainage layer stone was minimal and 

concentrated only along the tie-in section where the modification work was conducted. 

 

4.4 HDPE Seam Destructive Testing  

 

  Membrane liner (HDPE) welded seam integrity testing is conducted by peel and shear 

testing of the weld.  The seam strength testing is monitored in the field (CQC) and in the 

laboratory (CQA) testing.  The CQA representative observes the liner installation and collects 

the installation data for each day’s activities.   As the work progresses, completed seams and the 

adjoining panel numbers are recorded.  The seam lengths are measured in the field using a 

measuring wheel with accuracy to +/- 1.0 foot.  Specification Section 02620 states that the 

laboratory destructive testing is defined as samples cut on 500 foot centers of the welded seam.  

At the completion of the project all field data has been collected and quantities verified.  For the 

Phase 3 a total of 21,308 feet of seam welding was recorded to weld all 113 panels to one 

contiguous membrane liner.  Destructive seam samples were marked approximately every 500 

feet by measuring with the wheel.  42 seam samples were cut and shipped to the CQA laboratory 

for a destructive peel and shear testing.   The slight variation between the field measured 

frequency and the mathematical frequency of 507 ft per destructive sample are a result of 

inaccuracies in field measurements due to human error crew judgment in marking and cutting 

destructive sample locations.  The variation represents a 1.4% measurement error for the entire 

process which we feel is acceptable.  

 

END 



TABLE 1.  

SUMMARY OF SOIL MATERIALS

White Oak Landfill - Phase 3

Haywood County, NC

Sieve

Sample ID Soli Description USCS OMC MDD
Water 

content %
 %Fines LL PL PI

SF-01 Brown Silt ML 20.0 101.0 22.5

SF-02 Red-brn fat Clay CH 23.8 93.6 24.0

SF-03 Red-brn fat Clay CH 23.7 91.0 29.3

SF-04 Red-brn elastic Silt MH 27.0 91.0 29.1

SF-05 Red-brn fat Clay CH 23.4 87.8 30.5

SF-06 Brown fat Clay CH 16.4 104.8 14.0

SF-07 Brown lean Clay CL 16.2 107.0 15.2

SF-08 Brown fat Clay CH 19.4 102.7 17.2

SF-09 Brown fat Clay CH 18.0 103.3 16.8

SF-10 Brown fat Clay CH 17.8 102.5 16.1

SF-11 Red-brn fat Clay CH 23.9 96.9 5.4

Sieve

Sample ID Soli Description USCS OMC MDD K cm/sec  %Fines LL PL PI

CCL1 Red-brn elastic Silt MH 27.5% 89.7 3.4E-07 69.2% 50 30 20

CCL2 Brown fat Clay CH 18.5% 103.5 6.3E-07 50.4% 51 27 24

CCL3 Brown Silt ML 19.0% 104.1 5.0E-07 49.8% 39 31 8

CCL4 Brown lean Clay CL 16.0% 109.8 3.8E-07 57.1% 40 21 19

CCL5 Brown fat Clay CH 26.0% 94.2 2.6E-07 74.1% 56 29 27

CCL6 Red-brn fat Clay CH 22.0% 98.8 7.4E-07 68.7% 50 27 23

CCL7 Red-brn Silt ML 21.3% 100.5 2.9E-06 55.9% 44 36 8

CCL8 Red-brn elastic Silt MH 28.6% 89.5 4.0E-07 79.7% 70 39 31

CCL9 Brn sandy elastic Silt MH 18.8% 106.4

Atterberg LimitsPre-Construction Testing Fill Material

Atterberg LimitsPre-Construction Testing Low-Permeability Soil Liner



Haywood County Landfill Phase 3 Expansion

JEI Project 801.00, Task 01

PRE-CONSTRUCTION REMOLDED CQA TESTING

Perm Sample Remold Perm

No. I.D. Sample Description USCS OMC MDD MC OMC-MC DD DD/MDD (cm/sec)

CCL1 Remold Red-brn elastic Silt MH 27.5% 89.7 31.2% 3.7% 87.2 97.2% 3.4E-07

CCL2 Remold Brown fat Clay CH 18.5% 103.5 21.7% 3.2% 100.5 97.1% 6.3E-07

CCL3 Remold Brown Silt ML 19.0% 104.1 22.9% 3.9% 101.4 97.4% 5.0E-07

CCL4 Remold Brown lean Clay CL 16.0% 109.8 19.9% 3.9% 106.1 96.6% 3.8E-07

CCL5 Remold Brown fat Clay CH 26.0% 94.2 28.3% 2.3% 91.1 96.7% 2.6E-07

CCL6 Remold Red-brn fat Clay CH 22.0% 98.8 25.6% 3.6% 95.9 97.1% 7.4E-07

CCL7 Remold Red-brn Silt ML 21.3% 100.5 24.3% 3.0% 98.2 97.7% 2.9E-06

CCL8 Remold Red-brn elastic Silt MH 28.6% 89.5 31.1% 2.5% 87.4 97.7% 4.0E-07

CCL9 Remold Brn sandy elastic Silt   MH 18.8% 106.4

TEST PAD Constructed on September 1, 2009

Test Pad LIFT ST Perm

2009-666-05-02 TP-1 LIFT 1 ST1 16.0% 109.8 17.8% 1.8% 105.0 95.6% 2.30E-07

2009-666-05-04 TP-1 LIFT 2 ST3 21.3% 100.5 21.3% 0.0% 99.1 98.6% 4.40E-07

2009-666-05-06 TP-1 LIFT 3 ST5 21.3% 100.5 22.8% 1.5% 100.2 99.7% 3.00E-07

2009-666-05-08 TP-1 LIFT 4 ST7 21.3% 100.5 21.6% 0.3% 99.6 99.1% 3.10E-07

2009-666-05-03 TP-2 LIFT 1 ST2 18.5% 103.5 18.4% -0.1% 100.7 97.3% 3.40E-07

2009-666-05-05 TP-2 LIFT 2 ST4 22.0% 98.8 24.2% 2.2% 98.5 99.7% 2.30E-07

2009-666-05-07 TP-2 LIFT 3 ST6 18.5% 103.5 22.2% 3.7% 100.7 97.3% 5.20E-07

2009-666-05-09 TP-2 LIFT 4 ST8 16.0% 109.8 15.7% -0.3% 104.3 95.0% 6.30E-07

P:\Haywood White Oak LF\Phase 3\CQA\Earth Construction\Low-Perm\[Soil liner-1.xls]Remolds

REMOLDED AND TEST PAD PERMEABILITY RESULTS

Remolded Lab SamplesStandard Proctor

TABLE 2 

Lab ID Standard Proctor Undisturbed  Shelby Tube
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White Oak Landfill Phase 3 Expansion - Haywood County, NC

JEI Project 801.00, Task 01

SOIL LINER Construction started on September 11, 2009
Lab ID Tube ACRE LIFT WD MC DD K cm/sec LL PL PI USCS Gravel Sand Silt/Clay

No. No. Ref. pcf % pcf % % %

666-06-01 ST-9 A1 L1 119.9 20.3% 99.7 1.7E-07 45 31 14 ML 5.15 33.21 61.64

666-06-02 ST-10 A1 L2 122.4 21.0% 101.2 4.5E-07 47 34 13 ML 2.93 41.66 55.41

666-07-05 ST-15 A1 L3 118.1 24.1% 95.2 5.7E-07 40 35 5 ML 3.49 47.20 49.31

666-07-01 ST-11 A2 L1 115.8 19.6% 96.8 1.4E-06 43 35 8 ML 3.54 46.65 49.81

666-07-03 ST-13 A2 L2 118.1 29.7% 91.1 1.7E-07 49 38 11 ML 1.01 36.45 62.54

666-07-06 ST-16 A2 L3 118.7 25.6% 94.5 3.4E-07 46 34 12 ML 0.92 47.58 51.50

666-08-01 ST-18 A3 L1 121.9 25.1% 97.4 3.4E-07 50 41 9 MH 3.37 41.10 55.53

666-08-02 ST-19 A3 L2 120.9 25.0% 96.7 1.8E-07 48 35 13 ML 4.78 39.32 55.90

666-09-01 ST-20 A3 L3 123.8 24.0% 99.8 3.0E-07 45 37 8 ML 5.46 43.97 50.57

666-10-06 ST-32 A4 L1 112.2 24.6% 90.0 4.2E-06 48 38 10 ML 0.58 34.32 65.10

666-09-07 ST-33 A4 L2 113.2 22.2% 92.6 7.2E-06 47 39 8 ML 0.08 40.02 59.90

666-12-03 ST-34 A4 L3 117.2 24.6% 94.1 4.7E-06 45 39 6 ML 0.27 41.94 57.79

666-09-05 ST-24 A5 L1 119.2 27.4% 93.6 4.3E-07 45 35 10 ML 0.53 36.36 63.11

666-09-10 ST-29 A5 L2 110.6 24.8% 88.6 2.7E-06 48 42 6 ML 1.03 35.81 63.16

666-10-05 ST-30 A5 L3 113.3 21.1% 93.6 9.5E-06 44 39 5 ML 0.24 38.41 61.35

SOIL LINER CONSTRUCTION TESTING RESULTS
TABLE 3
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Lab ID Tube ACRE LIFT WD MC DD K cm/sec LL PL PI USCS Gravel Sand Silt/Clay
No. No. Ref. pcf % pcf % % %

666-09-02 ST-21 A6 L1 121.7 24.0% 98.1 1.8E-07 55 33 22 MH 0.45 37.06 62.49

666-09-03 ST-22 A6 L2 112.7 21.4% 92.8 2.4E-05 37 32 5 ML 3.38 42.02 54.60

666-09-03 ST-22B A6 L2B 115.1 19.1% 96.6 3.9E-05 37 32 5 ML 3.38 42.02 54.60

666-10-03 ST-22A A6 L2R 115.7 24.8% 92.7 2.3E-06 49 41 8 ML 0.45 38.94 60.61

666-09-04 ST-23 A6 L3 111.7 28.8% 86.72 5.7E-06 45 38 7 ML 0.50 38.85 60.65

666-11-01 ST-23A A6 L3R 108.6 27.8% 85.0 2.8E-06 45 38 7 ML 0.15 36.03 63.82

666-09-06 ST-25 A7 L1 115.7 26.4% 91.5 1.4E-06 47 39 8 ML 2.16 43.03 54.81

666-09-08 ST-27 A7 L2 103.9 22.0% 85.2 1.5E-05 47 43 4 ML 0.22 38.28 61.50

666-10-04 ST-27A A7 L2 119.4 26.8% 94.2 1.3E-06 44 38 6 ML 0.79 53.63 45.58

666-12-04 ST-35 A7 L3 106.1 24.7% 85.1 3.2E-05 47 39 8 ML 3.87 40.50 55.63

666-14-01 ST-35A A7 L3R 107.4 19.9% 89.6 5.6E-06 49 41 8 ML 6.3 34.36 59.34

666-09-07 ST-26 A8 L1 117.7 27.3% 92.5 1.4E-06 43 34 9 ML 1.65 36.33 62.02

666-09-09 ST-28 A8 L2 103.3 21.2% 85.2 8.8E-05 45 40 5 ML 0.56 44.67 54.77

666-12-02 ST-28A A8 L2R 117.0 25.8% 93.0 4.9E-06 47 37 10 ML 1.58 36.19 62.23

666-12-01 ST-31 A8 L3 106.0 26.2% 84.0 3.7E-06 47 39 8 ML 0.13 41.27 58.60

666-07-02 ST-12 A9A L1 119.6 25.8% 95.1 8.0E-07 47 36 11 ML 5.26 44.17 50.57

666-07-04 ST-14 A9A L2 113.7 25.5% 90.6 2.1E-06 46 36 10 ML 3.12 44.41 52.47

666-07-07 ST-17 A9A L3 122.6 24.9% 98.2 1.1E-07 49 33 16 ML 1.67 39.61 58.72

666-13-01 ST-36 A9B L1 114.9 25.2% 91.8 3.3E-05 46 36 10 ML 0.17 43.19 56.64

666-13-01 ST-36A A9BR L1 112.6 22.9% 91.6 8.0E-06 50 36 14 MH 4.21 43.69 52.10

666-13-02 ST-37 A9B L2 107.9 25.2% 86.2 9.9E-06 51 43 8 MH 0.53 43.87 55.60

666-13-03 ST-38 A9B L3 118.2 24.9% 94.6 2.8E-06 51 43 8 MH 0.99 38.1 60.91

PERIMETER ANCHOR TRENCH 
666-10-01 ST-1 PH1 CCH3 121.3 23.2% 98.5 5.3E-07 45 33 12 ML 0.39 42.53 57.08

666-10-02 ST-2 PH2 105.7 26.1% 83.8 1.0E-04 37 35 2 ML 0 46.81 53.19

666-10-02 ST-2R PH2  B 116.7 26.8% 92.0 9.3E-05 37 35 2 ML 0 46.81 53.19

666-13-04 ST-3 PH1 126.4 16.7% 108.3 4.0E-07 49 31 18 ML 5.78 57.89 36.33

666-13-05 ST-4 PH1 123.6 24.0% 99.7 1.0E-05 43 32 11 ML 8.22 68.68 23.10

Notes:

ST = Shelby Tube

A = Acre designation

L = Lift designation

L2B = Lift 2 backup sample

L2R = Lift 2 reworked and resampled

9A = Acre 9 berm construction

9B = Acre 9 sump and floor constrcution

Moisture-Density Acceptance Zone defined to include most passing results. 
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ALOIS CALLEMYN, PLS
PROFESSIONAL LAND SURVEYOR  #L

3500 JUSTAMERE FARM RD.

HILLSBOROUGH, NC 27278

 
April 30, 2010 

   

Chris Haverstrom 

Thalle Construction Co. 

900 Hwy 86 north 

Hillsborough, NC 27278 

RE:  Survey – White Oak MSW Landfill, Phase 3

Dear Chris: 

Attached to this cover letter is a spreadsheet showing the different elevations at each grid point taken at each stage of th

The three stages are; subgrade, clay liner and protective

east coordinates and is plotted on three plats by me entitled “

The columns labeled “PT #” are the point numbers for 

“SEPARATION” is the separation in feet of each stage.  

 

 

Furthermore: 

 

ALL COORDINATE DATA AND ELEVATIONS SHOWN ON THE ATTACHED SPREADSHEETS ARE TIED TO 

NORTH CAROLINA STATE PLANE COORDINATE SYSTEM, NA

(VERTICAL). 

 

AND 

 

I, ALOIS CALLEMYN, PLS, CERTIFY THAT THE ATTACHED INFORMATION WAS COMPUTED UNDER MY 

SUPERVISION, FROM AN ACTUAL SURVEY MADE UNDER MY SUPERVISION; THAT THIS INFORMATION 

WAS PREPARED IN ACCORDANCE WITH THE ST

NORTH CAROLINA, AS AMENDED. WITNESS MY ORIGINAL SIGNATURE, REGISTRATION NUMBER AND 

SEAL THIS   DAY OF JANUARY, 2010. 

 

(SIGN AND SEAL) 

 

        
 

ALOIS CALLEMYN,  

PLS  LICENSE NO.   L-2544 

 

 

 

 

ALOIS CALLEMYN, PLS 
PROFESSIONAL LAND SURVEYOR  #L-2544 

3500 JUSTAMERE FARM RD. 

HILLSBOROUGH, NC 27278 

White Oak MSW Landfill, Phase 3 

Attached to this cover letter is a spreadsheet showing the different elevations at each grid point taken at each stage of th

protective cover.    The exact location of each grid point is shown with the north and 

plats by me entitled “White Oak MSW Landfill, Phase 3”. 

The columns labeled “PT #” are the point numbers for each grid location measurement.    The column labeled 

is the separation in feet of each stage.   

ALL COORDINATE DATA AND ELEVATIONS SHOWN ON THE ATTACHED SPREADSHEETS ARE TIED TO 

NORTH CAROLINA STATE PLANE COORDINATE SYSTEM, NAD 1983 (HORIZONTAL) AND NAVD

I, ALOIS CALLEMYN, PLS, CERTIFY THAT THE ATTACHED INFORMATION WAS COMPUTED UNDER MY 

SUPERVISION, FROM AN ACTUAL SURVEY MADE UNDER MY SUPERVISION; THAT THIS INFORMATION 

WAS PREPARED IN ACCORDANCE WITH THE STANDARDS OF PRACTICE FOR LAND SURVEYING IN 

NORTH CAROLINA, AS AMENDED. WITNESS MY ORIGINAL SIGNATURE, REGISTRATION NUMBER AND 

 

Attached to this cover letter is a spreadsheet showing the different elevations at each grid point taken at each stage of this job.  

location of each grid point is shown with the north and 

The column labeled 

ALL COORDINATE DATA AND ELEVATIONS SHOWN ON THE ATTACHED SPREADSHEETS ARE TIED TO 

D 1983 (HORIZONTAL) AND NAVD-88 

I, ALOIS CALLEMYN, PLS, CERTIFY THAT THE ATTACHED INFORMATION WAS COMPUTED UNDER MY 

SUPERVISION, FROM AN ACTUAL SURVEY MADE UNDER MY SUPERVISION; THAT THIS INFORMATION 

ANDARDS OF PRACTICE FOR LAND SURVEYING IN 

NORTH CAROLINA, AS AMENDED. WITNESS MY ORIGINAL SIGNATURE, REGISTRATION NUMBER AND 



WHITE OAK LANDFILL

HAYWOOD COUNTY NC

Cohesive 

Soil Liner 

DESIGN 

PT. # NORTH EAST ELEV ELEV Separation PT. # ELEV. Dev. from Design SEP. PT# ELEV. SEP.

1000 721842.98 811439.89 2530.05 2528.0 2.1 1000 2530.05 0.0 2.1 1000 2532.24 2.2

1001 721846.81 811489.54 2522.42 2520.4 2.0 1001 2522.33 -0.1 1.9 1001 2524.35 2.02
1002 721785.42 811343.83 2539.56 2537.5 2.1 1002 2539.65 0.1 2.2 1002 2541.69 2.04

1003 721789.27 811393.68 2530.59 2528.5 2.1 1003 2530.60 0.0 2.1 1003 2532.65 2.05

1004 721793.11 811443.53 2519.14 2517.1 2.0 1004 2519.10 0.0 2.0 1004 2521.24 2.14

1005 721796.96 811493.39 2508.45 2506.4 2.0 1005 2508.45 0.0 2.0 1005 2510.45 2.00

1006 721800.80 811543.24 2510.51 2508.3 2.2 1006 2510.50 0.0 2.2 1006 2512.63 2.13

1007 721731.72 811297.82 2536.00 2534.0 2.0 1007 2536.02 0.0 2.1 1007 2538.05 2.03

1008 721735.55 811347.63 2533.20 2531.3 1.9 1008 2533.22 0.0 1.9 1008 2535.24 2.02

1009 721739.43 811397.51 2526.54 2524.6 1.9 1009 2526.60 0.1 2.0 1009 2528.63 2.03

1010 721743.26 811447.37 2515.27 2513.3 1.9 1010 2515.35 0.1 2.0 1010 2517.40 2.05

1011 721747.19 811497.19 2505.04 2503.0 2.0 1011 2505.04 0.0 2.0 1011 2507.04 2.00

1012 721750.95 811547.08 2498.81 2496.8 2.0 1012 2498.90 0.1 2.1 1012 2500.94 2.04

1013 721754.79 811596.93 2506.24 2504.2 2.0 1013 2506.26 0.0 2.1 1013 2508.30 2.04

1014 721681.86 811301.65 2536.76 2534.7 2.1 1014 2536.82 0.1 2.1 1014 2538.82 2.00

1015 721685.72 811351.52 2533.36 2531.4 2.0 1015 2533.31 -0.1 2.0 1015 2535.45 2.14

1016 721689.57 811401.37 2524.29 2522.2 2.1 1016 2524.36 0.1 2.1 1016 2526.36 2.00

1017 721693.48 811451.18 2514.95 2512.9 2.0 1017 2515.01 0.1 2.1 1017 2517.02 2.01

1018 721697.25 811501.07 2505.56 2503.5 2.1 1018 2505.66 0.1 2.2 1018 2507.68 2.02

1019 721701.10 811550.93 2498.61 2493.6 5.0 1019 2498.61 0.0 5.0 1019 2500.62 2.01

1020 721704.94 811600.78 2496.00 2494.0 2.0 1020 2496.00 0.0 2.0 1020 2498.14 2.10

1021 721708.79 811650.63 2502.68 2500.6 2.1 1021 2502.64 0.0 2.1 1021 2504.85 2.21

1022 721712.63 811700.48 2515.91 2513.9 2.1 1022 2515.99 0.1 2.1 1022 2518.10 2.11

1023 721628.15 811255.76 2540.00 2538.2 1.8 1023 2540.09 0.1 1.9 1023 2542.14 2.05

1024 721632.00 811305.55 2537.71 2535.7 2.0 1024 2537.75 0.0 2.1 1024 2539.78 2.03

1025 721635.85 811355.36 2531.38 2529.3 2.1 1025 2531.44 0.1 2.2 1025 2533.46 2.02

1026 721639.67 811405.18 2524.22 2522.3 2.0 1026 2524.29 0.1 2.0 1026 2526.32 2.03

1027 721643.55 811455.07 2514.36 2512.4 2.0 1027 2514.41 0.0 2.0 1027 2516.45 2.04

1028 721647.39 811504.88 2505.48 2503.6 1.9 1028 2505.50 0.0 1.9 1028 2507.56 2.06

1029 721651.25 811554.77 2498.93 2496.9 2.0 1029 2498.99 0.1 2.1 1029 2501.03 2.04

1030 721655.09 811604.63 2497.39 2495.3 2.1 1030 2497.44 0.1 2.1 1030 2499.46 2.02

1031 721658.97 811654.62 2498.99 2496.9 2.1 1031 2499.00 0.0 2.1 1031 2501.08 2.08

1032 721662.84 811704.21 2513.48 2511.4 2.1 1032 2513.50 0.0 2.2 1032 2515.52 2.02

1033 721666.63 811754.18 2528.90 2526.9 2.0 1033 2528.85 -0.1 1.9 1033 2530.99 2.14

1034 721578.31 811259.52 2540.45 2538.5 1.9 1034 2540.50 0.1 2.0 1034 2542.51 2.01

1035 721582.16 811309.33 2538.42 2536.4 2.0 1035 2538.44 0.0 2.0 1035 2540.46 2.02

GRID COMPARISON                                                            

THALLE CONSTRUCTION CO, INC.

Thalle Grid Pt. Number & 

Coordinates

CLAY LINER PROTECTIVE COVERSUBGRADE 
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Cohesive 

Soil Liner 

DESIGN 

PT. # NORTH EAST ELEV ELEV Separation PT. # ELEV. Dev. from Design SEP. PT# ELEV. SEP.

GRID COMPARISON                                                            

Thalle Grid Pt. Number & 

Coordinates

CLAY LINER PROTECTIVE COVERSUBGRADE 

1036 721586.01 811359.22 2532.25 2530.2 2.0 1036 2532.25 0.0 2.0 1036 2534.31 2.06

1037 721589.85 811409.04 2523.88 2521.9 2.0 1037 2523.89 0.0 2.0 1037 2525.93 2.04

1038 721593.72 811458.90 2513.80 2511.8 2.0 1038 2513.85 0.0 2.1 1038 2515.89 2.04

1039 721597.48 811508.78 2505.58 2503.6 2.0 1039 2505.60 0.0 2.0 1039 2507.65 2.05

1040 721601.41 811558.61 2500.09 2498.2 1.9 1040 2500.12 0.0 1.9 1040 2502.17 2.05

1041 721605.24 811608.47 2499.45 2497.5 2.0 1041 2499.51 0.1 2.0 1041 2501.54 2.03

1042 721609.09 811658.31 2506.60 2504.4 2.2 1042 2506.65 0.1 2.2 1042 2508.74 2.09

1043 721612.77 811707.72 2521.24 2519.1 2.2 1043 2521.25 0.0 2.2 1043 2523.26 2.01

1044 721616.77 811758.03 2534.29 2532.2 2.1 1044 2534.33 0.0 2.1 1044 2536.37 2.04

1045 721528.47 811263.35 2542.10 2540.2 1.9 1045 2542.08 0.0 1.9 1045 2544.18 2.10

1046 721532.33 811313.16 2539.27 2537.3 2.0 1046 2539.33 0.1 2.0 1046 2541.35 2.02

1047 721536.16 811363.06 2532.89 2530.9 2.0 1047 2532.89 0.0 2.0 1047 2534.90 2.01

1048 721540.03 811412.91 2523.09 2521.1 2.0 1048 2523.15 0.1 2.1 1048 2525.17 2.02

1049 721543.83 811462.76 2513.20 2511.2 2.0 1049 2513.25 0.1 2.1 1049 2515.27 2.02

1051 721547.70 811512.61 2505.85 2503.9 2.0 1051 2505.91 0.1 2.0 1051 2507.91 2.00

1052 721551.52 811562.49 2502.05 2500.1 1.9 1052 2502.08 0.0 1.9 1052 2504.13 2.05

1053 721555.39 811612.32 2501.81 2499.9 2.0 1053 2501.87 0.1 2.0 1053 2503.88 2.01

1054 721559.30 811662.31 2514.43 2512.2 2.2 1054 2514.49 0.1 2.3 1054 2516.56 2.07

1055 721562.97 811712.04 2529.16 2527.0 2.2 1055 2529.20 0.0 2.2 1055 2531.22 2.02

1056 721566.99 811761.93 2540.80 2538.1 2.7 1056 2540.21 -0.6 2.1 1056 2542.32 2.11

1057 721478.62 811267.20 2543.16 2541.1 2.1 1057 2543.10 -0.1 2.0 1057 2545.25 2.15

1058 721482.46 811317.05 2540.25 2538.2 2.1 1058 2540.25 0.0 2.1 1058 2542.30 2.05

1059 721486.31 811366.90 2532.01 2530.0 2.0 1059 2531.98 0.0 2.0 1059 2534.09 2.11

1060 721490.15 811416.75 2522.29 2520.2 2.1 1060 2522.33 0.0 2.1 1060 2524.38 2.05

1061 721494.00 811466.61 2512.48 2510.0 2.5 1061 2512.54 0.1 2.5 1061 2514.54 2.00

1062 721497.89 811516.47 2506.50 2504.5 2.0 1062 2506.50 0.0 2.0 1062 2508.52 2.02

1063 721501.71 811566.32 2504.05 2502.1 1.9 1063 2504.08 0.0 1.9 1063 2506.09 2.01

1064 721505.50 811616.23 2506.02 2503.8 2.2 1064 2506.10 0.1 2.3 1064 2508.10 2.00

1065 721509.33 811666.03 2521.29 2519.1 2.2 1065 2521.29 0.0 2.2 1065 2523.33 2.04

1066 721513.17 811715.85 2536.91 2534.7 2.2 1066 2536.93 0.0 2.2 1066 2539.09 2.16

1067 721428.77 811271.04 2544.24 2542.2 2.0 1067 2544.20 0.0 2.0 1067 2546.24 2.04

1068 721432.61 811320.89 2540.02 2538.0 2.0 1068 2540.10 0.1 2.1 1068 2542.14 2.04

1069 721436.46 811370.75 2530.94 2528.9 2.0 1069 2530.99 0.0 2.1 1069 2533.02 2.03

1070 721440.30 811420.60 2521.40 2519.4 2.0 1070 2521.44 0.0 2.0 1070 2523.47 2.03

1071 721444.15 811470.45 2512.33 2510.3 2.0 1071 2512.36 0.0 2.1 1071 2514.39 2.03

1072 721447.99 811520.30 2507.41 2505.5 1.9 1072 2507.50 0.1 2.0 1072 2509.52 2.02

1073 721451.85 811570.14 2506.44 2504.6 1.9 1073 2506.50 0.1 1.9 1073 2508.50 2.00

1074 721455.70 811619.96 2510.78 2508.6 2.2 1074 2510.80 0.0 2.3 1074 2512.85 2.05

1075 721459.52 811669.85 2526.69 2524.5 2.2 1075 2526.72 0.0 2.2 1075 2528.80 2.08

1076 721463.19 811719.83 2542.48 2540.1 2.4 1076 2542.50 0.0 2.4 1076 2544.51 2.01

1077 721378.91 811274.89 2544.47 2542.4 2.1 1077 2544.49 0.0 2.1 1077 2546.51 2.02
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Cohesive 

Soil Liner 

DESIGN 

PT. # NORTH EAST ELEV ELEV Separation PT. # ELEV. Dev. from Design SEP. PT# ELEV. SEP.

GRID COMPARISON                                                            

Thalle Grid Pt. Number & 

Coordinates

CLAY LINER PROTECTIVE COVERSUBGRADE 

1078 721382.76 811324.74 2539.54 2537.5 2.0 1078 2539.55 0.0 2.1 1078 2541.57 2.02

1079 721386.60 811374.59 2530.15 2528.1 2.1 1079 2530.15 0.0 2.1 1079 2532.21 2.06

1080 721390.45 811424.44 2520.83 2518.8 2.0 1080 2520.85 0.0 2.0 1080 2522.86 2.01

1081 721394.30 811474.30 2512.46 2510.4 2.1 1081 2512.48 0.0 2.1 1081 2514.50 2.02

1082 721398.15 811524.15 2509.31 2507.3 2.0 1082 2509.31 0.0 2.0 1082 2511.39 2.08

1083 721402.00 811573.94 2509.44 2507.5 1.9 1083 2509.50 0.1 2.0 1083 2511.53 2.03

1084 721405.57 811623.79 2516.59 2514.5 2.1 1084 2516.68 0.1 2.1 1084 2518.69 2.01

1085 721409.66 811673.71 2530.96 2528.5 2.4 1085 2530.99 0.0 2.5 1085 2533.00 2.01

1086 721413.20 811723.44 2547.25 2544.7 2.5 1086 2547.31 0.1 2.6 1086 2549.41 2.10

1087 721329.06 811278.73 2545.05 2543.0 2.1 1087 2545.06 0.0 2.1 1087 2547.14 2.08

1088 721332.91 811328.59 2539.04 2537.0 2.0 1088 2539.08 0.0 2.1 1088 2541.10 2.02

1089 721336.75 811378.44 2529.74 2527.7 2.0 1089 2529.72 0.0 2.0 1089 2531.80 2.08

1090 721340.60 811428.29 2520.28 2518.2 2.1 1090 2520.26 0.0 2.1 1090 2522.29 2.03

1091 721344.44 811478.14 2514.00 2512.0 2.0 1091 2514.00 0.0 2.0 1091 2516.02 2.02

1092 721348.26 811528.03 2512.48 2510.5 2.0 1092 2512.55 0.1 2.0 1092 2514.59 2.04

1093 721352.52 811577.52 2518.34 2516.2 2.2 1093 2518.36 0.0 2.2 1093 2520.46 2.10

1094 721356.03 811627.74 2529.35 2527.3 2.1 1094 2529.40 0.1 2.2 1094 2531.41 2.01

1095 721359.62 811677.89 2538.77 2536.7 2.1 1095 2538.82 0.1 2.1 1095 2540.87 2.05

1096 721363.66 811727.36 2551.10 2548.9 2.2 1096 2551.13 0.0 2.2 1096 2553.19 2.06

1097 721279.25 811282.72 2545.89 2544.3 1.6 1097 2545.82 -0.1 1.6 1097 2547.84 2.02

1098 721283.11 811332.42 2538.55 2536.5 2.1 1098 2538.57 0.0 2.1 1098 2540.61 2.04

1099 721286.84 811382.18 2529.75 2527.7 2.1 1099 2529.70 -0.1 2.0 1099 2531.74 2.04

1100 721290.79 811432.15 2520.37 2518.9 1.5 1100 2520.43 0.1 1.5 1100 2522.44 2.01

1101 721294.52 811481.99 2517.11 2514.8 2.3 1101 2517.15 0.0 2.4 1101 2519.15 2.00

1102 721298.43 811531.99 2517.19 2515.4 1.8 1102 2517.22 0.0 1.8 1102 2519.24 2.02

1103 721302.26 811581.75 2529.35 2527.2 2.2 1103 2529.43 0.1 2.3 1103 2531.43 2.00

1104 721306.08 811631.67 2541.76 2539.6 2.2 1104 2541.81 0.0 2.2 1104 2543.85 2.04

1105 721309.96 811681.42 2552.80 2550.8 2.0 1105 2552.86 0.1 2.1 1105 2554.97 2.11

1106 721313.91 811731.30 2561.39 2559.0 2.4 1106 2561.39 0.0 2.4 1106 2563.43 2.04

1107 721317.69 811781.03 2567.11 2565.1 2.0 1107 2567.02 -0.1 1.9 1107 2569.06 2.04

1108 721229.22 811287.33 2546.73 2544.7 2.0 1108 2546.75 0.0 2.1 1108 2548.75 2.00

1109 721233.22 811336.18 2538.48 2536.5 2.0 1109 2538.55 0.1 2.1 1109 2540.59 2.04

1110 721236.80 811386.04 2530.03 2527.8 2.2 1110 2530.10 0.1 2.3 1110 2532.13 2.03

1111 721240.83 811436.10 2521.68 2520.0 1.7 1111 2521.68 0.0 1.7 1111 2523.74 2.06

1112 721244.84 811485.78 2519.17 2517.0 2.2 1112 2519.18 0.0 2.2 1112 2521.25 2.07

1113 721248.61 811535.65 2523.99 2521.6 2.4 1113 2524.05 0.1 2.5 1113 2526.11 2.06

1114 721252.44 811585.62 2538.44 2536.4 2.1 1114 2538.47 0.0 2.1 1114 2540.54 2.07

1115 721256.77 811635.03 2552.45 2550.2 2.3 1115 2552.50 0.1 2.3 1115 2554.55 2.05

1116 721260.20 811685.24 2565.33 2563.2 2.1 1116 2565.51 0.2 2.3 1116 2567.52 2.01

1117 721179.73 811290.49 2547.57 2545.5 2.1 1117 2547.60 0.0 2.1 1117 2549.62 2.02

1118 721183.37 811340.25 2538.32 2536.3 2.0 1118 2538.32 0.0 2.0 1118 2540.36 2.04
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DESIGN 

PT. # NORTH EAST ELEV ELEV Separation PT. # ELEV. Dev. from Design SEP. PT# ELEV. SEP.

GRID COMPARISON                                                            

Thalle Grid Pt. Number & 

Coordinates

CLAY LINER PROTECTIVE COVERSUBGRADE 

1119 721187.15 811389.96 2530.61 2528.6 2.0 1119 2530.56 -0.1 2.0 1119 2532.61 2.05

1120 721191.20 811439.91 2524.29 2522.2 2.1 1120 2524.36 0.1 2.1 1120 2526.38 2.02

1121 721194.89 811489.68 2521.86 2519.8 2.1 1121 2521.88 0.0 2.1 1121 2523.92 2.04

1122 721198.71 811539.60 2529.74 2527.6 2.2 1122 2529.87 0.1 2.3 1122 2531.88 2.01

1123 721202.53 811589.32 2545.68 2543.4 2.3 1123 2545.70 0.0 2.3 1123 2547.74 2.04

1124 721206.39 811639.14 2561.16 2559.0 2.2 1124 2561.21 0.1 2.2 1124 2563.25 2.04

1125 721129.65 811294.11 2548.78 2546.8 2.0 1125 2548.68 -0.1 1.9 1125 2550.78 2.10

1126 721133.44 811343.92 2538.94 2536.7 2.3 1126 2539.02 0.1 2.4 1126 2541.03 2.01

1127 721137.38 811393.83 2531.72 2529.9 1.8 1127 2531.79 0.1 1.9 1127 2533.84 2.05

1128 721141.23 811443.52 2525.97 2524.1 1.9 1128 2526.06 0.1 2.0 1128 2528.15 2.09

1129 721145.04 811493.52 2524.55 2522.5 2.1 1129 2524.61 0.1 2.1 1129 2526.62 2.01

1130 721148.96 811543.46 2531.14 2529.0 2.2 1130 2531.23 0.1 2.3 1130 2533.29 2.06

1131 721152.86 811593.29 2547.83 2545.7 2.2 1131 2547.85 0.0 2.2 1131 2549.93 2.08

1132 721156.54 811643.29 2564.62 2562.6 2.0 1132 2564.63 0.0 2.1 1132 2566.72 2.09

1133 721079.80 811297.96 2550.34 2548.3 2.0 1133 2550.33 0.0 2.0 1133 2552.39 2.06

1134 721083.58 811347.74 2540.80 2539.1 1.8 1134 2540.79 0.0 1.7 1134 2542.81 2.02

1135 721087.50 811397.61 2533.64 2531.4 2.2 1135 2533.63 0.0 2.2 1135 2535.66 2.03

1136 721091.46 811447.47 2528.57 2526.9 1.7 1136 2528.49 -0.1 1.6 1136 2530.52 2.03

1137 721095.18 811497.37 2527.33 2525.4 1.9 1137 2527.36 0.0 1.9 1137 2529.39 2.03

1138 721099.03 811547.22 2530.90 2529.0 2.0 1138 2530.95 0.0 2.0 1138 2532.95 2.00

1139 721102.87 811597.07 2547.62 2545.4 2.2 1139 2547.72 0.1 2.3 1139 2549.77 2.05

1140 721106.68 811646.91 2564.45 2562.5 1.9 1140 2564.51 0.1 2.0 1140 2566.56 2.05

1141 721029.95 811301.80 2551.83 2549.8 2.0 1141 2551.84 0.0 2.1 1141 2553.87 2.03

1142 721033.63 811351.70 2543.28 2541.6 1.7 1142 2543.36 0.1 1.8 1142 2545.38 2.02

1143 721037.83 811401.39 2536.23 2534.1 2.1 1143 2536.33 0.1 2.2 1143 2538.33 2.00

1144 721041.47 811451.33 2531.71 2529.9 1.8 1144 2531.76 0.1 1.9 1144 2533.78 2.02

1145 721045.34 811501.21 2529.91 2527.8 2.1 1145 2529.96 0.1 2.2 1145 2531.97 2.01

1146 721049.18 811551.05 2533.35 2531.1 2.2 1146 2533.40 0.1 2.3 1146 2535.41 2.01

1147 721053.01 811600.91 2548.53 2546.3 2.3 1147 2548.62 0.1 2.4 1147 2550.64 2.02

1148 721056.89 811650.76 2564.53 2562.5 2.1 1148 2564.52 0.0 2.1 1148 2566.69 2.17

1149 721060.71 811700.62 2579.16 2577.1 2.1 1149 2579.10 -0.1 2.0 1149 2581.14 2.04

1150 720983.97 811355.51 2546.51 2544.6 1.9 1150 2546.54 0.0 2.0 1150 2548.55 2.01

1151 720987.79 811405.33 2540.51 2538.3 2.2 1151 2540.66 0.1 2.3 1151 2542.68 2.02

1152 720991.61 811455.24 2538.08 2536.0 2.1 1152 2538.10 0.0 2.1 1152 2540.56 2.46

1153 720995.48 811505.06 2539.51 2537.5 2.0 1153 2539.55 0.0 2.1 1153 2541.59 2.04

1154 720999.33 811554.91 2544.22 2542.2 2.0 1154 2544.23 0.0 2.0 1154 2546.25 2.02

1155 721003.17 811604.76 2554.40 2552.4 2.0 1155 2553.56 -0.8 1.2 1155 2555.73 2.17

1156 720934.02 811359.42 2552.46 2550.5 2.0 1156 2552.51 0.1 2.0 1156 2554.64 2.13

1157 720937.93 811409.18 2551.13 2549.3 1.9 1157 2551.21 0.1 1.9 1157 2553.21 2.00
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DESIGN 

PT. # NORTH EAST ELEV ELEV Separation PT. # ELEV. Dev. from Design SEP. PT# ELEV. SEP.

GRID COMPARISON                                                            

Thalle Grid Pt. Number & 

Coordinates

CLAY LINER PROTECTIVE COVERSUBGRADE 

31 721680 811273 2537.91 2536.0 2.0 31 2537.95 0.0 2.0 31 2539.99 2.0

32 721700 811531 2500.00 2498.0 2.0 32 2500.05 0.1 2.1 32 2502.14 2.1

33 721706 811617 2496.00 2494.0 2.0 33 2496.05 0.1 2.1 33 2498.20 2.1

34 721714 811718 2520.84 2518.8 2.0 34 2520.82 0.0 2.0 34 2522.81 2.0

35 721634 811336 2536.00 2534.0 2.0 35 2536.08 0.1 2.1 35 2538.16 2.1

36 721650 811539 2500.00 2498.0 2.0 36 2500.08 0.1 2.1 36 2502.06 2.0

37 721669 811790 2537.79 2535.7 2.1 37 2539.82 2.0 4.1 37 2541.87 2.1

38 721583 811316 2538.00 2536.0 2.0 38 2538.03 0.0 2.0 38 2540.01 2.0

39 721607 811634 2500.00 2498.1 1.9 39 2500.08 0.1 2.0 39 2502.06 2.0

40 721618 811771 2536.59 2534.5 2.1 40 2536.67 0.1 2.2 40 2538.72 2.0

41 721549 811527 2504.10 2502.2 1.9 41 2504.11 0.0 1.9 41 2506.24 2.1

42 721566 811750 2540.00 2538.0 2.0 42 2539.98 0.0 2.0 42 2542.03 2.0

43 721495 811480 2510.01 2508.0 2.0 43 2510.33 0.3 2.3 43 2512.44 2.1

44 721516 811747 2544.15 2542.1 2.1 44 2544.24 0.1 2.1 44 2546.30 2.1

45 721516 811757 2545.88 2543.8 2.1 45 2545.98 0.1 2.2 45 2548.00 2.0

46 721445 811482 2510.00 2508.0 2.0 46 2510.07 0.1 2.1 46 2512.13 2.1

47 721455 811608 2508.41 2506.5 1.9 47 2508.45 0.0 2.0 47 2510.65 2.2

48 721466 811757 2551.10 2549.1 2.0 48 2551.23 0.1 2.1 48 2553.36 2.1

49 721403 811592 2510.08 2508.2 1.9 49 2510.15 0.1 1.9 49 2512.23 2.1

50 721416 811762 2556.63 2554.6 2.0 50 2556.71 0.1 2.1 50 2558.80 2.1

51 721351 811559 2514.14 2511.8 2.3 51 2514.20 0.1 2.4 51 2516.32 2.1

52 721366 811761 2560.10 2558.1 2.0 52 2560.21 0.1 2.1 52 2562.36 2.1

53 721367 811771 2562.03 2560.0 2.0 53 2562.07 0.0 2.1 53 2564.16 2.1

54 721316 811759 2565.25 2563.2 2.1 54 2565.30 0.1 2.1 54 2567.39 2.1

55 721248 811522 2520.00 2518.0 2.1 55 2522.24 2.2 4.3 55 2524.39 2.2

56 721262 811704 2569.60 2567.6 2.0 56 2569.69 0.1 2.1 56 2571.74 2.0

57 721263 811722 2567.70 2565.7 2.0 57 2567.96 0.3 2.3 57 2569.95 2.0

58 721197 811522 2524.81 2522.5 2.3 58 2524.80 0.0 2.3 58 2526.93 2.1

59 721209 811677 2571.22 2569.2 2.0 59 2571.42 0.2 2.2 59 2573.60 2.2

60 721210 811688 2571.38 2569.3 2.1 60 2571.50 0.1 2.2 60 2573.67 2.2

61 721147 811524 2526.16 2524.0 2.1 61 2526.18 0.0 2.2 61 2528.24 2.1

62 721158 811665 2571.48 2571.5 0.0 62 2573.68 2.2 2.2 62 2575.71 2.0

63 721159 811679 2572.17 2570.1 2.1 63 2572.25 0.1 2.1 63 2574.49 2.2

64 721090 811427 2529.95 2528.3 1.7 64 2529.90 0.0 1.6 64 2532.02 2.1

65 721109 811682 2574.45 2572.4 2.0 65 2574.62 0.2 2.2 65 2576.78 2.2

66 721110 811692 2575.15 2573.1 2.1 66 2575.20 0.0 2.1 66 2577.32 2.1

67 721060 811692 2579.01 2577.0 2.0 67 2578.88 -0.1 1.9 67 2580.92 2.0

68 721039 811702 2577.99 2575.9 2.1 68 2576.10 -1.9 0.2 68 2578.09 2.0

69 721026 811653 2567.75 2565.7 2.1 69 2567.89 0.1 2.2 69 2569.91 2.0

70 720980 811307 2552.96 2550.9 2.1 70 2553.24 0.3 2.4 70 2555.25 2.0

Break Points
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DESIGN 

PT. # NORTH EAST ELEV ELEV Separation PT. # ELEV. Dev. from Design SEP. PT# ELEV. SEP.

GRID COMPARISON                                                            

Thalle Grid Pt. Number & 

Coordinates

CLAY LINER PROTECTIVE COVERSUBGRADE 

71 721008 811604 2554.75 2552.7 2.1 71 2554.61 -0.1 1.9 71 2556.60 2.0

72 721005 811623 2558.84 2553.8 5.0 72 2558.81 0.0 5.0 72 2560.87 2.1
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November 20, 2009 
 
 
McGill Associates 
55 Broad Street 
Asheville, North Carolina 28801 
 
Attention: Mr. Jeff Bishop, P.E. 
 
Subject:  Report of Geologic Observation of Rock Blasting in Phase 3 
  White Oak Landfill 

Haywood County, North Carolina 
Permit No. 44-07 
BLE Project Number J09-1957-10 

 
Dear Mr. Bishop, 
 
As authorized, by McGill Associates (McGill) acceptance of our proposal number P09-0658 dated 
October 7, 2009, Bunnell-Lammons Engineering, Inc. (BLE) performed field geologic observation 
after blasting activities at the subject site.  The purpose of this work was to conduct geologic 
observations of the areas of the site where rock blasting was performed and to prepare a report of 
our findings.  The enclosed report describes the work performed and presents the results obtained. 
 
 
1.0  PROJECT INFORMATION 
 
The following project information was obtained from conversations with Mr. Bill Sperry, P.E. of 
McGill, documents provided by McGill and from site data (in BLE’s project records) from our 
current services contract with Haywood County. 
 
The existing 286-acre White Oak Municipal Solid Waste (MSW) Landfill facility is located in Haywood 
County, North Carolina, approximately 12 miles north of Waynesville at the Fines Creek Exit (Exit 15) 
off of Interstate 40 (Figure 1).  Haywood County owns and operates the White Oak Landfill which is 
currently being expanded in the areas designated Phases 3 & 4.  McGill has been retained by Haywood 
County to provide engineering services related to the expansion of the landfill. 
 
We understand that “unrippable” rock was encountered at the site above proposed landfill base 
grades.  McGill submitted a Rock Delineation and Blasting Plan for the subject site which was 
approved by the Solid Waste Section (SWS) of the NCDENR.  McGill requested that BLE conduct 
geologic observations and prepare a report in accordance with the approved blasting plan. 
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2.0  SITE GEOLOGY 
 
The subject site is located within the Blue Ridge Belt.  The crystalline rocks of the Blue Ridge occur in 
generally northeast-southwest trending geologic belts in the Carolinas and Virginia.  Precambrian-age 
(Proterozoic) basement complexes of metamorphosed igneous and sedimentary rocks underlie the region 
(Hadley and Goldsmith, 1963; Horton and Zullo, 1991).  The site is underlain by the Middle to Late 
Proterozoic-aged Spring Creek Granitoid Gneiss, which are metamorphosed-igneous rocks.  The multiple 
metamorphic deformations of the igneous rocks have resulted in biotite granitic gneiss interlayered with 
biotite granodiorite gneiss, tonalitic gneiss, quartz monzodiorite gneiss, amphibolite, biotite gneiss, and 
biotite schist (Carter and Weiner, 1999).  Late Proterozoic-aged Great Smoky Group has been mapped 
southeast of the facility boundary, which are metamorphosed-sedimentary rocks.  The multiple 
metamorphic deformations of the sedimentary rocks have resulted in metagraywache, with lesser amounts 
of locally interbedded kyanite-garnet-mica schist, garnet-mica schist, and calc-silicate granofels (Carter 
and Weiner, 1999).  In the vicinity of the site, bedding and foliation generally strike northeast-southwest 
and dips moderately to the southeast.  Structurally, the contact between the Spring Creek Granitoid Gneiss 
and the Great Smoky Graywacke is mapped as a thrust fault in which the Great Smokey formation 
overlies the Spring Creek formation (Carter and Weiner, 1999).   
 
Holocene and younger age faults were not indicated on site or within 200 feet of the site from the literature 
review or from the field reconnaissance. 
 
The typical residual soil profile consists of clayey soils near the surface, where soil weathering is more 
advanced, underlain by sandy silts and silty sands.  Residual soil zones develop by the in situ chemical 
weathering of bedrock, and are commonly referred to as “saprolite.”  Saprolite usually consists of silt with 
lesser amounts of sand, clay, and large rock fragments.  The thickness of the saprolite in the Piedmont 
ranges from a few feet to more than 100 feet.  The boundary between soil and rock is not sharply defined. 
 
A transitional zone of partially weathered rock is normally found overlying the parent bedrock.  Partially 
weathered rock is defined, for engineering purposes, as residual material with standard penetration 
resistance in excess of 100 blows per foot (bpf).  Fractures, joints, and the presence of less resistant rock 
types facilitate weathering.  Consequently, the profile of the partially weathered rock and hard rock is quite 
irregular and erratic, even over short horizontal distances.  Also, it is not unusual to find lenses and 
boulders of hard rock and zones of partially weathered rock within the soil mantle, well above the general 
bedrock level. 
 
 
3.0  FIELD OBSERVATIONS 
 
Mr. Benjamin P. Nisbeth, P.G. of BLE visited the site on October 23, 2009 and November 4, 2009 after 
blasting activities were completed.  During these visits, the exposed ground surface was observed to 
identify potential anomalous geologic features not identified during previous geologic investigations.  The 
October site visit was conducted before the blast rock was removed and before rough grading for the 
subgrade of the Phase 3 area had begun.  The November site visit was conducted after the blast zone had 
been rough graded to the design elevation.  Site observations are summarized below and are shown on the 
attached Photographs 1 through 6. 
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The blast zone was located in the northern half of Phase 3 along the western limits of the area (Figure 2, 
Photo No. 4).  The blasting reduced the near-surface boulders and bedrock in size to rock fragments that 
could be removed by conventional excavating equipment (Photos No. 1 and No. 2).  Sandy-silt and silty-
sand residual soils, partially weathered rock, and fractured rock that could be excavated to achieve the 
desired grade were encountered below the boulder-rock mass (Photo No. 5).  
 
Several small boulders/pinnacles of bedrock were exposed above the desired grade along the south end of 
the blast zone (Photos No. 3 and No. 6).  In a conversation with the grading contractor, it was indicated 
that the small boulders/pinnacles of rock were to be removed using conventional excavation equipment 
(track-hoe mounted hydraulic hammer and excavator).  We did not observe attempts to excavate the rock; 
however, we understand that the rock was successfully removed after our last site visit.  Other than the 
noted rock, no other pertinent geologic features were observed at the site. 
 
The soils and partially weathered bedrock, and rock were observed to be consistent with those found in the 
borings performed during previous site investigations. 
 
 
4.0  CONCLUSIONS & RECOMMENDATIONS 
 
Bedrock/boulders were encountered at elevations above the proposed subgrade.  A limited amount of rock 
blasting was performed in the immediate area of the bedrock/boulders and the rock mass was removed.  
No exposed pertinent geologic features were observed in the Phase 3 area subgrade which were different 
from that encountered at the site during previous site investigations by BLE. 
 
The rock blasting did not significantly alter the groundwater flow regime since the blasting was restricted 
to shallow depths below ground surface.  The effects of blasting were limited to the immediate vicinity of 
the rock mass.  Therefore, we conclude that modification of the existing Water Quality Monitoring Plan is 
not necessary. 
 
We understand that this report will be submitted as part of the CQA report which will be prepared by 
others.  We also understand that the blast vibration monitoring was completed by others and will also be 
submitted as part of the CQA report. 
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5.0  CLOSING 
 
We appreciate the opportunity to serve as your environmental consultant on this project.  Please contact us 
at (864) 288-1265 if you have any questions or comments regarding this report. 
 
Sincerely, 
BUNNELL-LAMMONS ENGINEERING, INC.  
 

 
Benjamin P. Nisbeth, P.G.   Andrew W. Alexander, P.G., RSM 
Staff Geologist     Senior Hydrogeologist 
Registered, North Carolina #2134   Registered, North Carolina #1475 
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Photo No. 1 – Picture of Blast Zone prior to 
rough grading, looking southwest.  Taken on 

10/23/2009. 
 

Photo No. 2– Picture of blast rock, looking 
Northwest from southeast corner of the Blast 

Zone. Taken on 10/23/2009. 

  
Photo No. 3 – Picture of the south edge of Blast 
Zone showing exposed rock/boulders above base 

grades, looking West.  Taken on 11/04/09. 

Photo No. 4 – Picture of Blast Zone in Phase 3, 
looking West.  Taken on 11/04/09. 

  
Photo No. 5 – Picture of boulders and rock 

fragments near North edge of Blast Zone, looking 
Northwest.  Taken on 11/04/09. 

Photo No. 6 – Picture of exposed boulder/rock 
pinnacle near south edge of Blast Zone, looking 

Northeast.  Taken on 11/04/09. 
 






















	07518_0001.pdf
	Created with MetaPrint
	FILE0022

	07518_0002.pdf
	Created with MetaPrint
	FILE0021

	07518_0003.pdf
	Created with MetaPrint
	FILE0020

	07518_0004.pdf
	Created with MetaPrint
	FILE0019

	07518_0005.pdf
	Created with MetaPrint
	FILE0018

	07518_0006.pdf
	Created with MetaPrint
	FILE0017

	07518_0007.pdf
	Created with MetaPrint
	FILE0016

	07518_0008.pdf
	Created with MetaPrint
	FILE0015

	07518_0009.pdf
	Created with MetaPrint
	FILE0014

	07518_0010.pdf
	Created with MetaPrint
	FILE0013

	07518_0011.pdf
	Created with MetaPrint
	FILE0012

	07518_0012.pdf
	Created with MetaPrint
	FILE0011

	07518_0013.pdf
	Created with MetaPrint
	FILE0010

	07518_0014.pdf
	Created with MetaPrint
	FILE0009

	07518_0015.pdf
	Created with MetaPrint
	FILE0008

	07518_0016.pdf
	Created with MetaPrint
	FILE0007

	07518_0017.pdf
	Created with MetaPrint
	FILE0006

	07518_0018.pdf
	Created with MetaPrint
	FILE0005

	07518_0019.pdf
	Created with MetaPrint
	FILE0004

	07518_0020.pdf
	Created with MetaPrint
	FILE0003

	07518_E1.pdf
	Created with MetaPrint
	FILE0002

	07518_E2.pdf
	Created with MetaPrint
	FILE0001




