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SECTION 1 – INTRODUCTION 
 
 

1.1 Background Information  

The City/County Utility Commission of Forsyth County and Winston-Salem, North 
Carolina, (Winston-Salem) is proposing to amend the operations permit for the Old 
Salisbury Road Construction and Demolition Debris Landfill (C&DLF) in southern 
Forsyth County, North Carolina to allow continued operations through the next five year 
permitting cycle.   

The site lies west of Old Salisbury Road (SR 3011) and north of Friedberg Road (SR 
3132) at the Forsyth/Davidson County Line.  The entire property consists of approxi-
mately 140 acres.   

The information contained in this submittal is intended to fulfill the requirements of 
North Carolina Solid Waste Management Rule 15A NCAC 13B .0533(a)(2) for the 
amendment of the operating permit. 

1.2 Regulatory History 

The Site Plan Application was submitted to the North Carolina Department of Environ-
ment and Natural Resources (NCDENR) for review on April 6, 1995, and approved 
August 8, 1995.  Following approval, Permit No. 34-12 was issued to Construct and 
Operate the C&DLF.  The following is a history of the permits received by OSR which 
can be found in Appendix A.   

Permit Type Date Issued 
Permit to Operate Phase I July 3, 1996 
Amendment 1 Permit to Construct Phase II October, 15, 1999 
Amendment 2 Permit to Operate Phase II February 7, 2000 
Amendment 3 Permit to Construct Phase III August 2, 2000 
Amendment 4 Permit to Operate Phase III April 25, 2001 
Amendment 5 Permit to Construct and Permit to 
Operate Vertical Expansion over Phases I – III April 17, 2003 

Amendment 6 Permit to Construct Phase IV, V, and VI May 28, 2004 
Amendment 7 Permit to Operate for Phase IV October 7, 2004 
Amendment 8 Permit to Operate for Phase V February 8, 2008 
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1.3 Deed/Legal Description 

The landfill site is comprised of one property.  A copy of the deed with a legal descrip-
tion of the property is included in Appendix A.  Following the Phase I Construction Plan 
Application submittal, Winston-Salem acquired a property adjacent to the northwest 
boundary of the existing site. This property is not intended for C&D disposal; however, 
the property has been used for stockpiling soil from excavation of the phases.   

1.4 Responsible Party 

The individual responsible for the operation and maintenance of the site is the Solid 
Waste Administrator for Winston-Salem: 

Solid Waste Administrator 
City/County Utility Commission 
City of Winston-Salem 
PO Box 2511 
Winston – Salem, NC 27102 
(336) 747-7310 

1.5 Projected Use After Closure 

After closure of the remaining Phases, the site will be maintained and monitored.  No 
post-closure uses have been identified or are planned for the site at this time. 
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SECTION 2 – ENGINEERING AND DESIGN 
 

2.1 Existing Features 

A topographic map of the existing features of the site can be found on Drawing 04C-01.  
This drawing uses topography compiled by photogrammetric methods by Cartographic 
Aerial Mapping, dated January 1, 2009 for the entire site.  An entrance road with a scale 
and scalehouse has been constructed to serve the site.  

The United States Geological Survey (USGS) quadrangles for the property, Winston-
Salem West, North Carolina, and Welcome, North Carolina, identify one stream located 
on the eastern edge of the property.  The property is located on a ridge with drainage 
swales extending in several directions. 

2.2 Facility Design 

This site is required to maintain the following regulatory buffers:   

���� A 200-foot buffer between property line and waste (per Rule 15A NCAC 13B .0504 
(1)(a)regulation ). 

���� A 500-foot buffer from private dwellings and wells to waste (per Rule 15A NCAC 
13B .0504 (1)(b)). 

���� A 50-foot buffer from streams and rivers to waste (per Rule 15A NCAC 13B .0504 
(1)(c)). 

The site is also required by the unified development ordinance to maintain a 200-foot 
buffer from all property lines to waste.  The area within the first 100 feet from the 
property line is to remain undisturbed.  Several private dwellings and two groundwater 
wells are located on the western edge of the property.   

2.3 Final Grading Plan 

The proposed final grades for the remaining uncapped portion of Phases I through VI can 
be found on Drawing 04C-02.  The proposed grades are 3 horizontal to 1 vertical 
(3H:1V) with 15-foot benches every 30 vertical feet. These grades were modified and 
approved by NCDENR through previous submittals in 2002.  Correspondence is attached 
in Appendix A verifying the expansion approval through the City’s Zoning Department 
and the Board of Alderman.  The final grade contours tie these proposed contours into the 
Phase I, II, and III areas that have been previously capped, certified and approved.  In 
addition, we have included the recently approved stockpile contours over those closed 
Phase I, II, and III areas to depict the final contours. 
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2.4 Airspace Calculations  

The total site volume is approximately 4,030,000 cubic yards.  The overall airspace for 
the site increased by changing the exterior sideslopes for the entire landfill (Phases I 
through VI) from a 4H:1V to a 3H:1V slope when the Phase I-III Vertical Expansion was 
permitted.  In addition the overall site volume was increased when permitting the Phase 
IV, V,and VI construction by lowering the basegrades after additional hydrogeologic 
investigation, and by getting a determination on a potential wetland feature by the Army 
Corp of Engineers allowing waste to be placed in a ravine in Phase VI.  Neither the size 
of the original footprint, the final height of the landfill, or the operations of the landfill 
changed as a result of the increase in the overall airspace.  For reference, the Local 
government approval of the 29 percent increase over total site capacity is attached in 
Appendix A.   

The vertical expansion is expected to have an operational life of approximately 5 years. 
The estimated 5 year volume for waste for this phase (excluding final cover) is 
approximately 972,000 cubic yards.  The estimated soil required for the remaining final 
cover is 121,000 cubic yards.  Airspace calculations and landfill life calculations can be 
found in Appendix B.  Detailed information regarding the vertical expansion can be 
found in Table 1.  The estimated life assumes a filling rate of approximately 93,000 tons 
per year.  A graph of the tonnage history for C&D disposal in Winston-Salem can be 
found in Figure A.  The graph shows the monthly waste stream tonnage and a rolling 
12-month waste stream average.   
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Old Salisbury Road C&D Tonnage History
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2.5 Ground-Water Monitoring 

A Ground-Water Monitoring Plan was originally prepared and submitted by S&ME, Inc. 
(April 11, 1995). The plan was based on a conceptual layout of Phase I and required 
modification based on the revised drawings contained herewith.  A revised plan was 
prepared by HDR in January 1996 and amended in August 1999, October 1999, October 
2002, April 2003, July 2003 and June 2009.  This plan is currently being used for ground-
water monitoring events.  

2.6 Gas Monitoring Plan 

This Gas Monitoring Plan has been written in accordance with 15A NCAC 13B .0544(d).  
The purpose of this plan is to describe the gas monitoring program at OSR. 

There are currently thirteen (13) permanent methane gas monitoring locations (MM-1 
through MM-12 and the scalehouse) around the perimeter of OSR. Methane Station MM-
2 and MM-4 are nested monitoring stations, while all other stations are constructed as 
single monitoring points.  The locations of the methane monitoring wells are shown on 
Drawing 04C-03 which are sampled quarterly.  

The City has implemented a routine methane monitoring program to endeavor that the 
standards below are met.    

���� the concentration of methane gas or other explosive gases generated by the facility 
does not exceed 25% of the lower explosive limit in on-site facility structures 
(excluding gas control or recovery system components); 

���� the concentration of methane gas or other explosive gases does not exceed the 
lower explosive limit for methane or other explosive gases at the facility property 
boundary; and 

���� the facility does not release methane gas or other explosive gases in any 
concentration that can be detected in offsite structures. 

 

If methane or explosive gas levels exceed the limits specified, the City will:  

���� immediately take all steps necessary to ensure protection of human health and 
notify the Division; 

���� within seven days of detection, place in the operating record the methane or 
explosive gas levels detected and a description of the steps taken to protect human 
health; and 
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���� within 60 days of detection, implement a remediation plan for the methane or 
explosive gas releases, place a copy of the plan in the operating record, and notify 
the Division that the plan has been implemented.  The plan will describe the nature 
and extent of the problem and the proposed remedy. 

2.7 Erosion Control 

A history of Erosion Control Plans for the site is listed below: 

Title Submitted Approved 

Phase I and Entrance Road  February 1995 revised 
March 16, 1995 March 30, 1995 

Cell 1A Stockpile February 9, 1996 February 21, 1996 
Modified Cell 1A Stockpile September 10, 1997 October 9, 1997 
North Stockpile November 12, 1997 November 25, 1997 
Modified North Stockpile November 10, 1998 November 23, 1998 
Off-Site Stockpile March 24, 1999 January 7, 2000 
Phases II and III Expansion May 6, 1999 December 1, 1999 
Phases IV, V, and VI Expansion July 19, 2002 August 22, 2002 

 
The Phase I and Entrance Road Erosion Control Plan was for the Entrance Road to the 
site and a portion of Phase I.  The Cell 1A stockpile Erosion Control Plan was for the 
stockpile material from excavation of Cell 1 of Phase I located directly north of Phase I. 
The modified Cell 1A stockpile was for an additional one-acre stockpile on the northeast 
corner of the Cell 1A stockpile.  These measures have been eliminated since the stockpile 
has been moved due to development of Phases I, II, and III. The North Stockpile Erosion 
Control Plan was for an additional stockpile for Phase I excavation located north of the 
Cell 1A stockpile.  This stockpile covered most of Phase III and part of Phase IV.  The 
Modified North Stockpile Erosion Control Plan provides erosion control for Phase II.  
This modification replaced Sediment Trap #1 (TST #1) in the North Stockpile Erosion 
Control Plan with SB #4.  This new SB #4 is designed to handle runoff from Phase II 
during excavation and also runoff from Phase II and a portion of Phase III after closure of 
the two phases.  An erosion control plan for 12 acres of the off-site stockpile property 
was approved, which covered the material excavated from Phase III.  An Erosion Control 
Plan for SB #5 was submitted and approved.  SB #5 was designed to handle the runoff 
from Phases II and III before closure and Phases III and IV after closure. The erosion 
control plan for Phases IV, V, and VI was submitted and approved.  This Plan added 
SB#6 and SB#7 to handle the runoff from Phases IV, V, and VI. The vertical expansion 
will maintain the same drainage pattern for the final cap as previously approved.  A 
system of sideslope diversion channels, slope drains, and perimeter channels are designed 
to convey the runoff to the sediment basins.  Refer to Drawing ES-02 in the Erosion 
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Control Plan to see the proposed drainage divides at closure.  With these erosion control 
plans in place, the site will comply with the Sedimentation Pollution Control Act.     
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SECTION 3 – CONSTRUCTION AND OPERATIONS 
 

3.1 Construction and Operations 

Winston-Salem will continue to develop the landfill in a manner that promotes runoff to 
the existing erosion control features.  Benches will be graded to drain to sediment basins. 

All aspects of the current operation of the facility are anticipated to continue.  Operation 
hours are currently from 7:00 a.m. to 4:30 p.m., Monday through Friday, with Saturday 
hours from 8:00 a.m. to 12:00 p.m.  These hours of operation are subject to change.  Staff 
will be stationed in the scalehouse to handle incoming trucks, while an additional staff 
person will be responsible for handling the daily placement of waste.  Information 
regarding on-site equipment and other operational issues is included in the Operations 
Plan in Appendix D. 

The site currently has a lockable gate at the main entrance from Old Salisbury Road, 
which is locked at the end of each working day.   Fencing has been constructed around 
the site to further control access. 

In the event there is a period when the scales are temporarily out of operation, the 
incoming material will be handled on a cubic-yardage basis.  The same scales and scale 
house will continue to be used for the vertical expansion.  Please refer to the Operation 
Plan in Appendix D for more information on the operations of the facility. 

3.2 Filling Procedures 

Please see the Operation Plan in Appendix D for the filling procedures. 

3.3 Site Development/Proposed Final Contours 

An overall Master Plan of the site was developed by HDR.  Please refer to Drawing 04C-
02 for the proposed final contours for the entire site.  Please refer to Appendix F for the 
Closure/Post Closure Plan for this site. 
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APPENDIX A 
 

RELATED CORRESPONDENCE 
 









































  

 

City of Winston-Salem 
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Facility Permit No: 34-12 

Permit to Operate C&D Landfill 
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Page 1 of 8 
Doc Id No 3707 

NORTH CAROLINA DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 
Dexter R. Matthews, Director Division of Waste Management Michael F. Easley, Governor 
  William G. Ross Jr., Secretary 

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

Telephone 919-508-8400 \ Fax 919-733-4810 \ Internet http://wastenotnc.org 
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 FACILITY 
PERMIT NO. 34-12 

 
THE City of Winston-Salem (Owner) and  

City/County Utility Commission (Operator) 
are hereby issued a  

Permit to Operate 
 

Old Salisbury Road Landfill Construction and Demolition Landfill Facility 
Phase V 

 
located on Old Salisbury Road in Forsyth 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 facility is located and described by 
the legal description found in the approved application. 
 
 
 
 
 
 
 
 
 

     
Edward F. Mussler, III, P.E., 
Permitting Branch Supervisor 
Solid Waste Section 
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ATTACHMENT 3 
 

Part A Permitting History 
Permit Type Date Issued 
Permit to Operate Phase I 3 July 1996 
Amendment 1 Permit to Construct Phase II 15 October 1999 
Amendment 2 PTO Phase II 7 February 2000 
Amendment 3 PTC Phase III 2 August 2000 
Amendment 4 PTO Phase III 25 April 2001 
Amendment 5 PTC and PTO Vertical Expansion over Phases I-III 17 April 2003 
Amendment 6 PTC Phases IV, V, and VI 28 May 2004 
Amendment 7 PTO for Phase IV 7 October 2004 
Amendment 8 PTO for Phase V February 8, 2008 

 
 
Part B List of Documents for the Approved Facility Plan 
1. Site Plan Application; submitted by HDR Engineering, Inc. April, 1995 
2. Construction Plan Application; submitted by HDR Engineering, Inc. June, 1995 
3. Legal Description of the Facility 
4. Letter dated 17 June 1997 submitted to the Section by HDR Engineering, Inc. certifying the 

western-half of Phase 1A. 
5. Letter dated 12 January 1998 submitted to the Section by HDR Engineering, Inc. providing 

Certification No.3 for Phase I. 
6. Letter dated 1 April 1998 submitted to the Section by HDR Engineering, Inc. providing 

Certification No. 4 for the Phase 1 Area. 
7. Letter dated 30 July 1998 submitted to the Section by HDR Engineering, Inc. providing 

Certification No. 5 for the Phase 1 Area. 
8. Construction Plan Application Phase II & III; submitted by HDR Engineering, Inc. April 1999 
9. Letter dated 11 May 1999 submitted to the Section by HDR Engineering, Inc. providing 

Certification No. 6 for Phase I and II Areas. 
10. Letter Dated 8 October 1999 submitted to the Section by HDR Engineering, Inc. providing 

amendments to the Groundwater Monitoring Plan. 
11. Letter dated 30 December 1999 submitted to the Section by HDR Engineering, Inc. providing 

Certification No. 7 for Phase I and II Areas. 
12. Letter dated 17 April 2000 submitted to the Section by HDR Engineering, Inc. providing revisions 

to Document #8 (Construction Plan Application, Phase II & III) for Phase III development. 
13. Letter dated 1 February 2001 submitted to the Section by HDR Engineering, Inc. providing 
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Certification No. 8 for all of Phase III. 
14. Document titled, "Old Salisbury Road Construction and Demolition Landfill, Winston- Salem, 

North Carolina, Construction Permit Application Phases I, II, III - Vertical Expansion."  Prepared 
for the City of Winston-Salem City/County Utilities Commission by HDR Engineering, Inc. and 
dated December 2002. 

15. Document titled, "Old Salisbury Road Construction and Demolition Landfill, Winston- Salem, 
North Carolina, Construction Permit Application Phases IV, V, and VI."  Prepared for the City of 
Winston-Salem City/County Utilities Commission by HDR Engineering, Inc. and dated October 
2002 and revised through December 2003. 

16. Letter dated 20 August 2004 submitted to the Section by HDR Engineering, Inc. providing base 
grade Certification No. 9 for Phase IV and portions of Phase V and VI.  Includes a survey 
drawing titled "Forsyth County Landfill, Landfill Expansion Phase IV, V, & VI, Finish Grade As-
built Certification" prepared by MSS Land Consultants. 

17. Letter dated 27 July 2007 submitted to the Section by HDR Engineering, Inc. providing revisions 
to Document #10 for Phase V and a portion of Phase VI development. (Doc. Id. Nos. 3701 and 
3702) 

 
- End of Section - 



City of Winston –Salem 
Old Salisbury Road CDLF 
Facility Permit No: 34-12 

Permit to Operate 
February 6, 2008 

Page 4 of 8 
Doc Id No 3707 

 

 
H:\Permitting\Boilerplates\Permit.Front.Page.Boilerplate.doc 

ATTACHMENT 4 
CONDITIONS OF PERMIT 

 

General Conditions 
1. This permit shall expire 7 October 2009.  Pursuant to 15A NCAC 13B .0201(e), no later 

than 7 June 2009, the permittee must submit an application for amendment or modification 
to the permit for review to the North Carolina Department of Environment and Natural 
Resources (Department), Division of Waste Management (Division), Solid Waste Section 
(Section).  The application must be prepared in accordance with 15A NCAC 13B .0533, as 
applicable. 

2. The person(s) to whom this permit is issued (“permittee”) are the owner(s) and operator(s) 
of the solid waste management facility. 

3. This condition is not applicable for this permit. 
4. This condition is not applicable for this permit. 
5. By receiving waste at this facility the permittee shall be considered to have accepted the 

terms and conditions of this permit. 
6. 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 permit 
application for 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 and through the 
issuance of a new or substantially amended permit in accordance with applicable statutes 
and rules. 

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. 
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Permit to Operate 
Pre-Operation 
1. Authorization to operate the facility shall not be in effect until the permittee demonstrates to 

the Section that the facility has been constructed in accordance with the approved 
documents shown in Attachment 1.   

2. In addition to the other conditions contained in this permit and the NC Solid Waste Rules, 
the following requirements must be met prior to the issuance of a Permit to Operate:  
a. Site preparation must be in accordance with the approved site plan and the 

conditions specified herein, and construction must be certified to be constructed in 
accordance with the approved plans. 

b. The permittee must arrange with a representative of the Section for a site inspection 
with the permittee when facility construction is complete in accordance with this 
permit.  The permittee must demonstrate during the site inspection that the facility 
was constructed in accordance with this permit and approved documents. 

3. Prior to operation, the permittee must acquire and maintain all other permits, licenses and 
authorizations necessary to properly operate the facility.  All other permits, licenses and 
authorizations must be maintained current during the term of this Permit to Operate and 
subsequent Permits to Operate. 

4. This permit approves the operation of Phase V, and the continued operation of Phases I, II, 
III and IV.  Operation of any C&D landfill future phases or cells requires written approval of 
the Section and must be constructed in accordance with the applicable statutes and rules. 

5. This facility is permitted to receive solid waste generated within the following counties: 
Forsyth County including the municipalities contained within Forsyth County.  

6. The landfill has a total permitted disposal capacity of approximately 2,980,000 cubic yards 
of total gross capacity in approximately 56 acres.  Total gross capacity is defined as the 
volume measured from the bottom of waste through the top of final cover.  

Phase/Cell Phases I through VI 
(Total Capacity) 

Phase V 
(This Permit) 

Size, acres 54 4 
Permitted Capacity, cy 2,980,000 225,642 

 
7. The permitted annual waste disposal rate is approximately 105,000 tons per year.  This 

rate is approximately 350 tons per day, 6 days per week. 
8. Financial assurance must be established in accordance with 15A NCAC 13B .0547 (2) and 

submitted to the Section by July 1, 2008.  The financial assurance must be continuously 
maintained for the duration of the facility in accordance with the applicable rules and 
statutes and annually updated by November 1 of each year.    
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Operational Conditions 
9. The permittee must not knowingly dispose of C&D waste that is generated within the 

boundaries of a unit of local government that by ordinance:  
a. Prohibits generators or collectors of C&D waste from disposing of that type or form 

of C&D waste.  
b. Requires generators or collectors of C&D waste to recycle that type or form of C&D 

waste.  
10. 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 C&D landfill unit in accordance with G.S. 130A-
309.25.   

11. The C&D landfill units are permitted to receive the following waste types: 
a. “Construction or demolition debris” as defined in G.S. 130A-290 (a)(4) means solid 

waste resulting solely from construction, remodeling, repair or demolition operations 
on pavement, buildings, or other structures, but does not include inert debris, land-
clearing debris or yard debris. 

b. “Inert debris” as defined in G.S. 130A-290(a)(14) means solid waste that consists 
solely of material such as concrete, brick, concrete block, uncontaminated soil, rock, 
and gravel. 

c. “Land-clearing debris” as defined in G.S. 130A-290(a)(15) means solid waste that is 
generated solely from land-clearing activities, such as stumps and tree trunks. 

d. “Asphalt” in accordance with G.S. 130-294(m). 
12. Those wastes listed in 15A NCAC 13B .0542(e) must not be accepted for disposal including 

but not limited to municipal solid waste, liquid or industrial wastes, and yard trash. 
13. Asbestos waste must be managed in accordance with 40 CFR 61.  Disposal of asbestos 

waste must be in accordance with 15 NCAC 13B .0542(c).  
14. The Permittee must actively employ a training and screening program at the facility 

prepared in accordance with Section .0544(e) for detecting and preventing the disposal of 
excluded or unauthorized wastes.  At a minimum, the program must include: 
a. Random inspections of incoming loads or other comparable procedures. 
b. Records of any inspections. 



City of Winston –Salem 
Old Salisbury Road CDLF 
Facility Permit No: 34-12 

Permit to Operate 
February 6, 2008 

Page 7 of 8 
Doc Id No 3707 

 

 
H:\Permitting\Boilerplates\Permit.Front.Page.Boilerplate.doc 

c. Training of personnel to recognize hazardous, liquid, and other excluded waste 
types. 

d. Development of a contingency plan to properly manage any identified hazardous, 
liquid, MSW, asbestos, or other excluded or unauthorized wastes.  The plan must 
address identification, removal, storage and final disposition of these wastes. 

15. All sedimentation/erosion control activities must be conducted in accordance with the 
Sedimentation Control Act N.C.G.S. 113A-50, et seq., and rules promulgated there under 
at 15A NCAC 4.   

16. A closure and post-closure plan must be submitted for approval at least 90 days prior to 
closure or partial closure of any landfill unit.  The plan must include all steps and measures 
necessary to close and maintain the C&D unit in accordance with all rules in effect at that 
time.  At a minimum, the plan must address the following: 
a. Design of a final cover system in accordance with 15 NCAC 13B .0543(c), or the 

solid waste management rules in effect at the time of closure; 
b. Construction and maintenance/operation of the final cover system and erosion 

control structures; and 
c. Surface water, ground water, and explosive gas monitoring.  

Monitoring and Reporting Requirements 
17. The following are groundwater monitoring requirements for the C&D landfill facility: 

a. Groundwater and surface water monitoring locations must be established as 
identified in the approved plans. 

b. The owner or operator must sample the monitoring wells semi-annually or as 
otherwise directed in writing by the Section Hydrogeologist.   

c. 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. 

d. All well construction records and soil boring logs for new wells must be submitted to 
the Section Hydrogeologist for review within 30 days of completion. 

18. 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.   

19. The owner or operator must maintain a record of the amount of solid waste received at the 
C&D units compiled on a monthly basis.  Scales must be used to weigh the amount of 
waste received. 



City of Winston –Salem 
Old Salisbury Road CDLF 
Facility Permit No: 34-12 

Permit to Operate 
February 6, 2008 

Page 8 of 8 
Doc Id No 3707 

 

 
H:\Permitting\Boilerplates\Permit.Front.Page.Boilerplate.doc 

20. On or before August 1 of each year, the Permittee must submit an annual facility report to 
the 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 the volume utilized in the C&D cells must be performed during 
the first or second quarter of the calendar year.  The date and volumes in cubic 
yards must be included in the report. 

d. The amount of C&D waste in tons from scale records disposed in landfill cells since 
3 July 1996 through the date of the annual volume survey must be included in the 
report. 

e. The tons of C&D waste recycled, recovered or diverted from disposal including a 
description of how and where the material was ultimately managed. 

f. The completed report must be forwarded to the Environmental Senior Specialist for 
the facility by the date due on the prescribed annual facility report form.   

g. 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 
Environmental Senior Specialist by the date due on the prescribed annual facility 
report form. 

 
 
 

- End of Permit Conditions - 
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I. INTRODUCTION 

The purpose of this document is to identify protocols for the overall operation and 
maintenance of the Old Salisbury Road Construction and Demolition Landfill (Landfill), 
which is owned and operated by the City of Winston-Salem. This plan provides details of 
the procedures and policies, which shall be implemented throughout the life of the 
Landfill. 

II. STANDARD OPERATING PROCEDURES 

A. Hours and Days of Operating 

The Landfill is normally open for operation between the hours of 7:00 am and 
4:30 pm, Monday through Friday, and from 8:00 am and 12:00 noon on Saturday. 
These hours of operation may change based upon many factors. The Landfill is 
normally closed on Sundays except where prior permission has been given to 
receive waste for special instances such as a natural disaster.  Normally the 
landfill is closed on the following observed holidays : New Years’ Day, Martin 
Luther King, Jr. Day, Good Friday, Memorial Day, Independence Day, Labor 
Day, Thanksgiving Day and the day after, and Christmas Day. 

Special notices are to be posted at the scalehouse advising users of the observed 
holidays. Such notices are posted at least one week in advance of the observed 
holiday. 

B. Weighing Procedures 

All vehicles entering the Landfill are required to stop at the scalehouse, which is 
located at the entrance to the facility.  Except for small vehicles, refuse 
transportation vehicles are weighed on permanent scales and the content of the 
load is assessed.  The weighmaster requests from the driver of the vehicle a 
description of the waste to ensure that unacceptable waste is not entering the 
Landfill.  The weighmaster then collects payment and visually checks the vehicle 
as it crosses the scale.  

C. Wastes Accepted 

This solid waste management facility will accept wastes as stated in it’s permit.  
Some examples are:  

���� Land-Clearing Debris as defined in General Statutes 130A-290;  
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���� Asphalt in accordance with General Statutes 130A-294(m); 
���� Construction and Demolition Debris defined as solid waste resulting 

solely from construction, remodeling, repair or demolition operations on 
pavement, buildings or other structures;  

���� Inert Debris defined as soil waste, which is virtually inert, such as brick, 
concrete, rock, and uncontaminated soil. 

���� Wooden pallets 

NOTE: Yard waste defined as solid waste consisting solely of vegetative matter 
resulting from landscaping maintenance (see General Statues 130A-290) is 
banned from disposal in this facility per NC General Statutes.  Yard waste is 
to be directed to the Overdale Yard Waste Facility or the Forum 52 Yard 
Waste Facility. 

D. Unacceptable Waste 

The following wastes are prohibited from disposal at the Landfill: 

���� Whole Scrap Tires 
���� Used Oil 
���� Municipal Solid Waste 
���� Yard Waste 
���� White Goods 
���� Lead Acid Batteries 
���� Hazardous Waste 
���� Antifreeze 
���� Aluminum cans 
���� Oil filters 
���� Oyster shells 
���� Discarded computer equipment (after 4/1/2011) 

E. Filling Procedures 

Solid waste transportation vehicles will arrive at the working face in random 
intervals. There may be several vehicles unloading waste at one time, while other 
vehicles are waiting. Solid waste unloading in the Landfill is controlled to prevent 
disposal in locations other than those specified by the site management.  This 
control confines the working face to the minimum area required which improves 
the overall landfill aesthetics and minimizes the amount of cover soil required.  
Normally, only one working face is active on any given day. 
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F. Cover Material Requirements 

Waste shall be covered at a minimum of once per week with at least 6 inches of 
suitable cover. Areas that will not have additional waste place on them for 3 
months or more, but where final elevations have not been reached, shall be 
covered with one foot of soil cover. Within six months of termination of disposal 
operations, the final cover system shall be installed.   

III. WASTE SCREENING PROCEDURES 

In order to prevent unacceptable waste from entering the Landfill, the following 
screening procedures have been implemented; Waste received at the scalehouse entrance 
and waste taken to the working face is inspected by a trained personnel. These 
individuals are trained to spot indications of suspicious waste that include hazardous 
placards or markings, liquids, powders or dusts, sludges, bright or unusual colors, drums 
or commercial size containers and chemical odors. Screening procedures for visual and 
olfactory characteristics of prohibited wastes are an ongoing part of the Landfill 
operation. 

A. Waste Receiving and Inspection 

Approximately 10 percent of the Landfill traffic is selected for screening per 
quarter.  Selected vehicles are directed to an area that is separate from the 
working face and the vehicle is unloaded. Waste is carefully spread using the 
appropriate equipment. A solid waste division employee trained to identify 
unacceptable material will inspect the waste discharged at the screening site. If 
unacceptable waste is found, including waste generated outside the service area, 
the load will be isolated and secured. For loads in which the entire load is 
unacceptable, the Landfill Manager will then notify officials with the Department 
of Environment, and Natural Resources (NCDENR), Division of Solid Waste 
Management within 24 hours of the attempted disposal to inform them of the 
unacceptable waste and determine the appropriate course of action. The hauler is 
responsible for removing unacceptable waste from the Landfill property. 

B. Waste Screening Record Keeping Procedures 

The following records are kept on-site to document all inspections: 

���� The date and times waste were received for inspection. 
���� Source and type of waste. 
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���� Vehicle and driver identification. 
���� All observations made by the inspector. 
���� Final disposition of waste after inspection. 

IV.   PROGRESSION OF FILL 

The boundaries of the phases are shown on Figure 1. The purpose of the boundaries is to 
illustrate the general concept and progression of filling.  Filling of each Phase will begin 
only when the Phase is excavated to the designed base grade and then certified by survey. 

Each phase should be filled from the high end to allow storm water to drain freely into 
the sediment basins.  Waste should be placed in uniform lifts that are as thin as practical 
and compacted to maximize the landfill capacity.  The area of the working face will vary 
depending on disposal demand but should be kept as small as practical to limit the 
requirement for cover soil. Waste should be placed in lifts across a phase and provide 
adequate maneuvering room for building subsequent lifts.  

V. WORKER SAFETY AND TRAINING 

All landfill operating personnel shall receive training, safety equipment, and supervision 
necessary to carry out their assigned duties. 

A. Operations Training 

The supervisor shall either be a Certified Manager of Landfill Operations 
(MOLO) by the Solid Waste Association of North America (SWANA) or a 
Certified Landfill Operations Specialist (LOS) by SWANA.  In addition, site 
management will endeavor to require other employees to become LOS. 

The employee will also participate in the waste screening program in order to gain 
hands on experience in determining inappropriate wastes. 

B. Safety Equipment 

All employees will be provided the following safety equipment: hard hat, safety 
vest, safety shoes, and safety glasses.  All employees will be trained in the proper 
use of safety equipment. Additionally, the City of Winston-Salem regularly offers 
OSHA approved safety training classes for their employees. 
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C. Fires and Natural Disasters 

i) Emergency Protocols 

In the event of a fire or other natural disaster, all staff should follow the 
protocols outlined in the landfill emergency action plan.  This plan was 
designed to meet the requirements of OSHA 1910.38a and 1910.120.  It is 
incorporated herein as Appendix B. 

ii) Follow up Procedures 

The fire department will be notified in cases of landfill fires.  A follow up 
report detailing the nature of the fire will be mailed to the section within 
15 days of an emergency response. 

VI. MISCELLANEOUS OPERATIONAL 

A. Staffing 

The facility will be staffed during all operating hours to ensure operational 
compliance. 

B. Facility Access 

The access road to the working face will be constructed for all-weather use and 
kept in good working condition. Dust control and tracked mud will be controlled 
as needed. 

Proper signage directing and informing facility users will be placed in high 
visibility areas.  Signs shall indicate the types of material allowed in the facility.  
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I. LANDFILL EMERGENCY ACTION PLAN 

A. Purpose 

The Landfill Emergency Action Plan is to provide all employees with the proper 
information to protect themselves, co-workers, and the public in the event of an 
emergency. This plan is designed to meet the requirements of OSHA 1910.38(a) and 
1910.120. 

B. Definitions 

i. Emergencies shall include such events as serious fires, explosions, 
tornadoes, hurricanes, or releases of hazardous or toxic materials. This plan 
will detail the appropriate emergency action for each. 

ii. Severe fires shall be any fire which is extinguishable by a portable fire 
extinguisher or a fire within a confined space which would require entering 
the space to extinguish it or a fire involving explosive or toxic materials. 

iii. Assembly Point shall be the area in which all employees gather in the event 
of an emergency. 

C. Responsible Persons 

The following person is responsible for implementing and training employees on 
the emergency action plan. If employees have questions, they should contact the 
supervisor for their section listed below.  

Jimmy C. Lineberry – Senior Crew Coordinator – (336) 345-6451(w) 

In the case of emergency evacuation, the supervisor is responsible for 
accountability of his/her employees and all visitors. 

Every employee is responsible for his/her safety and for preventing job-related 
accidents or injuries by complying with all work place safety policies and related 
procedures. 

D. Emergency Response Telephone Numbers 

EMERGENCY (FIRE/POLICE) 911 

Emergency Management (Local) (336) 767-6161 
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Risk Management (Local) (336) 727-2572 

Winston-Salem Regional Office (336) 771-5000 

Division of Environmental Management (336) 771-5000 

National Response Center 1-800-424-8802 

N.C. Emergency Management 1-919-575-4122 

Chemtrec 1-800-262-8200 

Poison Control Center 1-800-222-1222 

*If possible, consult your supervisor before using the numbers listed. 

E. Emergencies 

i) Fires and Explosions 

a. In the event of a fire or explosion, all personnel shall evacuate the 
area with caution. There are no specific escape route assignments 
during the initial evacuation. The assembly area is the front 
entrance of the landfill. 

ii) Tornado and Hurricane 

a. In the event of a tornado or hurricane with sufficient warning, all 
Landfill personnel shall move with caution to the nearest secure 
public structure.  In the event of a tornado without warning, 
personnel should temporarily retreat to the nearest secure place – 
heavy equipment or lowest point in a ditch. 

There are no specific escape route assignments during the initial 
evacuation. 

iii) Evacuation 

a. To alert other personnel on the Landfill site, the highest ranking 
person shall notify the employees by two-way radio. 

b. Under no circumstances shall an employee remain in a hazardous 
area to operate equipment.  Evacuation is mandatory. 

c. Employee Accounting 
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In the event of an emergency, the Landfill supervisor(s) or in his/her 
absence, the senior operator will take charge at the assembly point 
and account for all persons at the Landfill site. 

The highest ranking supervisor(s) at the assembly point will be 
responsible for accounting for all persons onsite. Once everyone has 
been accounted for, no one may leave the assembly point without 
the assembly point supervisor’s permission. 

All persons should reach the assembly point within 10 minutes of 
the alarm. All persons unaccounted for after this time will be 
assumed to be down and their names and last known location will be 
provided to the fire/rescue personnel by the assembly point 
supervisor. 

d. Assigned Responsibilities 

In the event of an emergency evacuation the following personnel 
shall have these responsibilities: 

Person discovering the emergency condition: 

���� Shall report the situation to 911. 
���� Shall take first aid kit to the assembly point. 
���� Report to the assembly point and begin accounting for persons 

on site. 
���� Coordinate actions with emergency response personnel; report 

all missing persons. 

e. Employees are not required to administer medical attention but may 
offer first aid normally given to any accident victim. Only properly 
trained personnel shall attempt rescue of an employee in a hazardous 
atmosphere.  

f. The preferred means of reporting an emergency is by telephone (i.e., 
call 911). The next preferred method of reporting is by radio (i.e., 
call supervisor). The least preferred method of reporting is by word 
of mouth.  Under these conditions, no employee shall drive for help 
until weather conditions are safe for transit by automobile. Then an 
employee may seek help via Fire Station located on Peters Creek 
Parkway.  In all cases, be sure to give emergency personnel an 
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address, phone number, injuries, if any are known, and type of 
emergency (see Appendix C). 
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SECTION 1.0 CLOSURE PLAN 
 
 
1.1 Cap System Background 
 

In compliance with the State Solid Waste Management Rule 0.543, the Old Salisbury Road 
(OSR) Landfill will place a final cap system over all waste placed in the approximately 26 acre 
footprint of Phases IV, V, and VI of the landfill. The layers of the cap system will be designed 
and constructed with a low permeable layer under an erosion layer. It is estimated that the total 
landfill volume for Phases IV, V, and VI at completion will be 2,251,000 CY (gross capacity) or 
2,236,000 CY (C&D waste, weekly cover and intermediate cover). The maximum area requiring 
a cap at any one time shall be 26.4 acres.   

 
1.2 Cap System Design 
 

Compacted soil liners will be incorporated in the cap system design to provide protection 
throughout the 30-year post-closure period. The system will consist of two layers (bottom up): the 
compacted soil liner and the erosion layer. The compacted soil liner forms a composite barrier 
designed to reduce infiltration into the Landfill, thus minimizing leachate and the potential for 
groundwater contamination. The erosion layer is designed to provide vegetation and minimize 
erosion.   

 
The Landfill may use on- or off-site borrow material for the compacted soil layer and erosion 
layer. The compacted soil liner will consist of no less than 18 inches of soil having permeability 
equal to or less than 1 x 10-5 cm/sec. In order to assure that the material meets the permeability 
criteria, the soil will be tested prior to use and during placement. It is anticipated that the upper 12 
inches of the intermediate cover will be suitable for compaction and incorporation into the 
compacted soil layer. Construction methods for the compacted soil liner shall be based upon the 
type and quality of the borrow source and shall be verified in the field by constructing test pad(s). 
A professional engineer shall certify that the compacted soil liner installation conforms with the 
plans approved by the NCDENR Division of Solid Waste Management. 

 
The erosion layer will consist of no less than 18 inches of earthen material capable of sustaining 
native plant growth. It is anticipated that this layer will consist of 18 inches of suitable on-site or 
off-site borrow material.   

 
The materials of the erosion layer will be selected considering soil type, nutrient levels, pH, 
erodibility, sideslope drainage, and other factors. The vegetation will be selected based upon the 
following characteristics. 
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• Species of grasses which are locally adapted and resistant to drought or temperature 
extremes. 

• Having roots which will not disrupt the low permeability layer. 
• Ability to thrive in low nutrient soil and develop a good stand to resist erosion. 
• Survive and function with little or no maintenance. 

 
All cover material will be free of putresible material, solid waste, vegetation, rocks, construction 
debris, frozen soil, and other deleterious materials.   

 
1.3 Final Contour Requirements 
 

The final contour requirements for closure are shown on the Drawing C-01. These contours 
represent the top of the erosion layer and have been established to reflect all C&D waste expected 
to be received, intermediate cover material, and the final cover system (representing a total of 3 
feet).  
 
The Landfill is designed to have top slopes of eight percent and side slopes of 3H:1V. Final 
contours have been established to allow the Landfill’s surface water to drain off the final cover 
while limiting erosion potential and maintaining post settlement slopes greater than five percent. 
A system of sideslope diversion channels, slope drains, and perimeter channels are designed to 
convey the runoff to one of seven adjacent sedimentation basins. 
 

1.4  Cap System Material Requirements 
 

Based on 18 inches of compacted soil placed over the areas that require final closure of the unit, 
63,888 CY of compacted soil are required for the first layer of the cap system. A minimum of 
63,888 CY is required for the erosion layer.   
 
The following table summarizes the cap system requirements for OSR C&D Landfill.  
 

Cap System Requirements 

18 inch Compacted Soil Liner 

18 inch Erosion Layer 

63,888 CY 

63,888 CY 
 
1.5 Erosion Control Measures 
 

The sedimentation basins were designed to control the 24-hour 25-year storm event. The 
sedimentation basin design calculations may be found in the calculations section of the OSR 
Phases IV, V, and VI Construction Permit Application. 
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1.6  Settlement Subsidence and Displacement 
 

Landfill compaction methods, which include the use of steel-wheeled compaction equipment to 
spread and compact in layers, combined with an adequate number of passes over each layer of 
waste, will be utilized to reduce voids and minimize differential settlement. Proper placement of 
daily, intermediate, and final cover will reduce the moisture content of the waste prior to site 
closure and further reduce settlement. Final slopes of the landfill have been developed to allow 
for this anticipated subsidence so that long-term positive drainage of the fill will not be hindered. 

 
1.7 Gas Collection/Venting System 
 

It is anticipated that passive gas venting system will be installed to allow movement of gas 
generated from the completed fill area. The gas collection system will be designed prior to 
closure. 

 
1.8 Schedule for Closure 
 

Currently the Old Salisbury Road C&D landfill holds a Permit to Construct Phases IV, V, and VI 
dated October 7, 2005.  The next Permit to Construct is a vertical expansion over Phase IV, V, 
and VI and therefore the City of Winston-Salem will request the closure timeline extension in 
accordance with Rule .0543(c)(5). The closure activities will begin no later than 30 days after the 
known final receipt of waste.   
 
Areas at final design grade will be closed within 180 days unless an extension has been requested 
and received which identified the need for an increase schedule in accordance with Rule 
.0543(c)(6). 

 
1.9 Notice of Closure and Date of Final Waste Acceptance 
 

A sign indicating the anticipated date of closure and the date of final waste acceptance will be 
conspicuously posted at the facility at least 30 days in advance.  Prior to beginning closure of the 
unit or portions thereof, the NCDENR Department of Solid Waste Management will be notified 
that a notice of intent to close has been placed in the operating record.   

 
1.10 Closure Verification 
 

The following procedures will be implemented following closure. 
 

• A CQA report shall be submitted to the NCDENR Division of Solid Waste Management.  
This CQA report shall describe the observations and tests used before, during, and upon 
completion of construction to ensure that the construction materials meet the cap design 



ID Task Name Duration Start Finish

1 Engineering Site Survey 4 wks Thu 1/1/09 Thu 1/29/09

2 Preparation of Plans & Specifications 8 wks Thu 1/29/09 Thu 3/26/09

3 Review Bid Package 2 wks Thu 3/26/09 Thu 4/9/09

4 Advertise and Receive Bids 5 wks Thu 4/9/09 Thu 5/14/09

5 Contractor's Site Survey 4 wks Thu 5/14/09 Thu 6/11/09

6 Award & Execute Agreements 4 wks Thu 6/11/09 Thu 7/9/09

7 Last Receipt of Waste in Unit 0 wks Thu 7/9/09 Thu 7/9/09

8 Notice to Proceed and Mobilization 1 wk Sat 8/1/09 Sat 8/8/09

9 Closure Activities 175 days Sat 8/8/09 Sat 1/30/10

10 Begin Closure Activities 0 wks Sat 8/8/09 Sat 8/8/09

11 Install Erosion Control 1 wk Sat 8/8/09 Sat 8/15/09

12 Grading (Cap & Slopes) 3 wks Sat 8/15/09 Sat 9/5/09

13 Cap Storm Water Control Installation 2 wks Sat 9/5/09 Sat 9/19/09

14 Install Gas System as necessary 6 wks Sat 9/19/09 Sat 10/31/09

15 Cap Installation 12 wks Sat 10/31/09 Sat 1/23/10

16 Seeding 1 wk Sat 1/23/10 Sat 1/30/10

17 Complete Closure Activities 0 wks Sat 1/30/10 Sat 1/30/10

18 Site Survey (As-Built) 4 wks Sat 1/30/10 Sat 2/27/10

19 Prepare Certification Report 4 wks Sat 2/27/10 Sat 3/27/10

20 Submit Certification to NC DENR 0 wks Sat 3/27/10 Sat 3/27/10

21 NC DENR Review of Certification Report 5 wks Sat 3/27/10 Sat 5/1/10

22 Receive Closure Certification 0 wks Sat 5/1/10 Sat 5/1/10

7/9

8/8

1/30

3/27

5/1

M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19
Year 1 Year 2

Old Salisbury Road Landfill
Phase IV, V, & VI Closure Schedule

Figure 1-1

Printed: Wed 6/25/08 

Old Salisbury Road Landfill
Filename: OSR Closure.mpp 
HDR Project No. 00162-13625-018

Page 1 June 2008
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specifications and the construction and certification requirements.  The CQA report shall 
contain as-built drawings.   

 
• A signed certification from an independent registered professional engineer verifying that 

closure has been completed in accordance with the closure plan will be submitted to the 
NCDENR Division of Solid Waste Management and a copy will be placed in the operating 
record. 

 
• Within 90 days, a survey plat prepared by a professional land surveyor registered by the 

State, indicating the location and dimensions of landfill disposal areas, will be recorded in the 
RMC office. 

 
• A notation shall be recorded on the deed notifying any potential purchaser of the property that 

the land has been used as a solid waste management unit and that future use is restricted 
under Paragraph (8) of Rule .0543(c).  A copy of the deed notation as recorded shall be filed 
with the operating record. 

 
1.11 Cost Estimate of Closure Activities 

 
The following table gives a cost estimate for closure construction at the OSR Landfill, Phases IV, 
V, and VI. 
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ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

MOBILIZATION, CQC, PROJECT ADMIN., BONDS 1 LS 4.00% $128,800
NUMBER OF ACRES TO CONSTRUCT: 26.4 2

SURVEYING AND CONTROL 26.4 ACRE $3,000 $79,200
EROSION AND SEDIMENT CONTROL AND MAINTENANCE 26.4 ACRE $5,000 $132,000
GRADING PREPARATION 26.4 AC $5,900 $155,800
MISCELLANEOUS STRUCTURAL FILL 35,000 CY $5.00 $175,000
CONSTRUCT COMPACTED SOIL LINER (18" THICK) 63,888 CY $18.00 $1,150,000
CONSTRUCT EROSION LAYER (18" THICK) 63,888 CY $5.00 $319,400
CONSTRUCT GAS COLLECTION SYSTEM 26.4 ACRE $35,000.00 $924,000
TOE DRAIN 2,100         LF $12.00 $25,200
CONSTRUCT DRAINAGE BERMS 2,400 LF $12.00 $28,800
PERIMETER RIP-RAP CHANNEL 3,200 TONS $45.00 $144,000
CONSTRUCT DOWNCHUTES 2,000 LF $25.00 $50,000
FURNISH AND INSTALL SEEDING AND MULCHING 26.4 ACRE $1,400 $37,000

Sub Total - - - $3,349,200
CONTINGENCY 5% $170,800
ENGINEERING 26.4 ACRE $2,000 $52,800

CONSTRUCTION MANAGEMENT 2% PERCENT $3,349,200 $67,000
CQA 26.4 ACRE $5,000 $132,000

TOTAL COSTS - - - $3,828,400
Cost per Acre - - - $145,000

Notes:
1. Phases IV, V, and VI are estimated based on the new regualtory cap system.
2. Covers Phases IV, V, and VI (25 Ac) plus a slope factor.
3. Unit prices are estimated in 2007 dollars.
4. Soil Liner is 1 X 10-5 cm/sec material from off site location within 10 miles.
5. All other soils are from onsite.
6. Gas Collection System has not been fully designed and therefore the estimated is subject to change. 

CITY/COUNTY UTILITY COMMISSION OSR LANDFILL
OSR LANDFILL CLOSURE CONSTRUCTION COST

26.4 ACRES (Phases IV through VI) 1 
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SECTION 2.0 POST-CLOSURE PLAN 
 
 
2.1 Introduction 
 

This Post-Closure Plan has been developed to outline steps to be taken to ensure the 
environmental soundness of the Landfill Phases IV, V, and VI during its post-closure care period.  
The post-closure care period will last at least 30 years after closure completion and at a minimum 
will consist of the following. 

 
• Maintaining integrity and effectiveness of final cover system. 
• Performing groundwater and surface water monitoring. 
• Maintaining and operating a gas monitoring system. 
• Maintaining run-on/run-off controls. 

 
No wastes will remain exposed after closure of the unit. Access to the closed site by the public 
will be restricted.  Any proposed use will be evaluated to determine its potential for posing a 
significant health hazard. 

 
2.2 Post-Closure Contact 
 

All correspondence and questions concerning the post-closure care of the unit should be directed 
to: 

 
Solid Waste Administrator 
City/County Utility Commission  
City of Winston-Salem 
PO Box 2511 
Winston – Salem, NC 27102 
(336) 747-7310 

 
2.3 Description of Use 
 

After the unit is officially closed in accordance with the Closure Plan, the area will be allowed to 
return to a natural vegetative state. The City will maintain control of the property and prevent 
public access to it during the post-closure period. 

 
There will be an access road on the cap to allow proper maintenance during post-closure. Final 
location of the access will be determined as a part of operations and Closure Plan.  
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2.4 Maintenance 
 

2.4.1 Repair of Security Control Devices 
 

All security control devices will be inspected and maintained as necessary to ensure 
access to the site is controlled. Locks, vehicular gates, and fencing will be replaced if 
functioning improperly. Warning signs will be kept legible at all times and will be 
replaced if damaged by inclement weather or vandalism. 

 
2.4.2 Erosion Damage Repair 

 
If erosion of the final cover occurs during post-closure, the affected area will be 
repaired and re-seeded as necessary.  Excessive slopes will be flattened if possible by 
adding clean fill material. If necessary, erosion control fabrics will be used to expedite 
rapid revegetation of slopes and to secure topsoil in place. Rough surfaces, which 
cause isolated erosion areas will be smooth and re-seeded as necessary. 

 
2.4.3 Correction of Settlement, Subsidence, and Displacement 

 
Minimum slopes of five percent will be maintained in order to prevent ponding and 
allow for proper drainage without infiltration. If vertical or horizontal displacement 
occurs due to differential settlement, cracks will be filled with appropriate material 
and final cover will be reestablished.   

 
2.4.4 Repair of Run-On/Run-Off Control Structures 

 
All side slope terraces, ditches, and perimeter channels will be repaired, cleaned or 
realigned in order to maintain original condition. Any culverts that are damaged will 
be replaced.   

 
2.4.5 Gas Collection/Venting System 

 
The landfill gas collection and venting system will be inspected and maintained.  
Proper operation of the systems is verified through testing at the landfill gas 
monitoring wells and probes. 

 
2.4.6 Groundwater Monitoring System 

 
Groundwater wells will be inspected regularly (at the time of sampling) to ensure 
integrity. Persons inspecting a well should look for signs of well tampering, cracking 
or degradation, and determine whether the well needs to be replaced. If the decision is 
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made to replace and abandon a well, the replacement well should be installed 5 to 10 
feet from the abandoned well in accordance with previous well specifications.  Well 
abandonment should be accomplished by pulling the casing out and grouting the hole. 

 
2.5 Monitoring Plan 
 

The closed unit shall be monitored for 30 years. A series of inspections shall be scheduled to 
ensure the integrity and effectiveness of the cap system, storm water control system, groundwater 
monitoring system, gas collection system, and to protect human health and the environment. 
 
2.5.1 Inspection Frequencies 

 
Inspections to be conducted during the post-closure care period will occur regularly as 
follows: 

Table 2.5-1 
Post-Closure Inspection Frequencies 

Inspection Activity Years 1-3 Years 4-30 
Security Control Devices Quarterly Quarterly 
Cover Drainage System Functioning Quarterly Semiannually 
Gas Collection/Venting System Quarterly Semiannually 
Groundwater Monitoring System Semiannually Semiannually 
Erosion Damage Quarterly Semiannually 
Cover Settlement, Subsidence, and Displacement Quarterly Semiannually 
Vegetative Cover Condition Quarterly Semiannually 
Stormwater Control System Quarterly Semiannually 

Benchmark Integrity Annually Annually 
 

A copy of the Post-Closure Inspection Checklist is included as Figure 2-1 on the following page. 
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FIGURE 2-1 
 POST-CLOSURE INSPECTION CHECKLIST 
 
 Location: _____________________ 
 
Date: 

 
 

 
 

 
Time: 

 
 

 
Weather: 

 
 

 
 

 
Completed By: 

 
 

 
 

 
 

 
Yes 

 
No 

 
I. 

 
Security Control Devices 

 
 

 
 

 
 

 
Are security control devices in place and functioning? 

 
 

 
 

 
 

 
Are all warning signs prominent and legible? 

 
 

 
 

 
 

 
Are there any signs of unauthorized entry on the site? 

 
 

 
 

 
 

 
Are there signs of illegal dumping on site? 

 
 

 
 

 
 

 
 

 
 

 
 

 
II. 

 
Final Cover System 

 
 

 
 

 
 

 
Is the final cover free of erosion and depressions? 

 
 

 
 

 
 

 
Is there leachate seeping from the final cover?   
(If yes, make note of location in comment section below). 

 
 

 
 

 
 

 
Is the vegetative cover continuous and in good condition,  
free of bare spots? 

 
 

 
 

 
 

 
Does the site require mowing?  (If yes, mow grass and note  
in comment section below). 

 
 

 
 

 
 

 
Is there ponding of water on final cover system? 

 
 

 
 

 
 

 
 

 
 

 
 

 
III. 

 
Groundwater Monitoring Wells 

 
 

 
 

 
 

 
Is the casing upright and unobstructed? 

 
 

 
 

 
 

 
Is the outer casing secure and locked? 

 
 

 
 

 
 

 
Is the ID tag present and legible? 

 
 

 
 

 
 

 
 

 
 

 
 

 
IV. 

 
Miscellaneous 

 
 

 
 

 
 

 
Are all benchmarks visible and intact? 

 
 

 
 

 
 

 
Are all ditches free of debris and litter? 

 
 

 
 

 
 Are any odors present which may indicate landfill gas migration?  
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POST-CLOSURE INSPECTION CHECKLIST (continued) 
 

Comments 
Please use the section below to comment on any area not covered above and also to note any areas of 
concern or needing immediate attention. 
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2.5.2 Quarterly Inspections 
 

Quarterly inspections of the closed site will include examination of the security 
control devices for signs of deterioration or vandalism to ensure access to the site is 
limited to authorized persons.  

 
2.5.3 Semiannual Inspections 

 
Semiannual inspections of the site during the post-closure period will be conducted by 
the Owner or Owner’s representative with attention paid to the integrity of the final 
cover system.  This includes inspection for erosion damage, a good stand of vegetative 
cover, and cover settlement, subsidence, and displacement. Drainage ditches will be 
cleared of litter and debris, benchmark integrity will be noted and maintained as well 
as the integrity of the groundwater and gas monitoring systems.   

 
Groundwater monitoring will continue on a regular basis throughout the post-closure 
care period. The parameters chosen for analysis will be no less than the requirements 
of regulatory agencies. Groundwater monitoring wells will be inspected in accordance 
with the post-closure inspection protocol. A report of findings will be made to the 
responsible party via the Post-Closure Inspection Checklist, including any 
recommendations for actions necessary to ensure the site continues to meet the closure 
performance standard. The engineer will also receive copies of the quarterly 
inspection reports and respond to any comments that demand immediate attention. 

 
2.6 Engineering Certification 
 

Based on the monitoring reports and semiannual site visits, annual certifications by the owner or 
owner’s representative will be placed in the operating record. They will certify that the post 
closure plan is being followed, noting discrepancies along with the corrective actions undertaken. 
At the end of the post-closure period, the individual certifications will be compiled into a final 
document and forwarded to NCDENR. 

 
2.7 Cost Estimate of Post Closure Care Activities 

 
Table 2.7-2 gives a cost estimate of the Post Closure Care activities. 
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Table 2.7-2

ITEM DESCRIPTION QUANTITY UNIT UNIT PRICE TOTAL

SECURITY FENCE REPAIR 30 YEAR $2,000 $60,000
EROSION, SETTLEMENT REPAIR & REVEGETATION
   YEARS 0-5 5 YEAR $40,000 $200,000
   YEARS 6-10 5 YEAR $20,000 $100,000
   YEARS 11-30 20 YEAR $5,000 $100,000
SEDIMENT BASIN CLEANOUT 900 HOURS $100 $90,000
(20 hours/basin, 9 basins, cleaned once/5 years)
SEEDING 60 ACRE $2,000 $120,000
(2 acres/year for 30 years)
MOWING 3,360 ACRE $40 $134,400
(2 times/year over 56 acres for 30 years)
GAS MONITORING 60 Semiannually $5,000 $300,000
GROUNDWATER & SURFACE WATER MONITORING 60 Semiannually $15,000 $900,000
SITE INSPECTIONS
   YEARS 0-5 20 Quarterly $2,000 $40,000
   YEARS 6-30 50 Semiannually $2,000 $100,000
ELECTRICITY/LIGHTING 30 YEAR $4,000 $120,000
POST CLOSURE CERTIFICATION (at year 30) 1 EACH $25,000 $25,000

Sub Total - - - $2,323,800
30-YEAR TOTAL COST : $2,323,800

AVERAGE ANNUAL COST $77,500
Phase 1,2,3 PC Cost: $1,285,757

Phase 4,5,6 PC Cost: $1,038,043

CITY/COUNTY UTILITY COMMISSION OSR LANDFILL
ENGINEERING OPINION OF PROBABLE POST-CLOSURE COST

56 ACRES, 30-YEAR TERM

 
 

 



 

 
Permit Amendment  00162-13625-018 
  June 2009  

DRAWINGS 
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