
 

 
August 20, 2013 
 
Mr. Edward F. Mussler, P.E. 
Permitting Branch Supervisor 
NC DENR - Division of Waste Management 
217 W. Jones Street 
Raleigh, North Carolina 27603 
 
RE: Permit to Operate Renewal Application 
 WI High Point Landfill, LLC 
 NC Solid Permit No. 41-16 
 
Dear Ed: 
 
On behalf of WI High Point Landfill, LLC (a Waste Industries Company), Smith Gardner, Inc. (S+G) is 
pleased to submit the enclosed permit renewal application for the construction and demolition landfill 
and reclamation pad.  S+G requests that the Permit to Operate be issued for ten (10) years in 
accordance with recent legislative actions approved in House Bill 74.  Based on current projections, 
the landfill has capacity for Phase 1 and Phase 2 through early 2024 as outlined in the application.   
 
Should you have any questions or require clarification, please contact us at (919) 828-0577 or by email 
below. 
 
Sincerely, 

SMITH GARDNER, INC. 

       
Jeryl W. Covington, P.E.    Stacey A. Smith, P.E. 
Senior Project Engineer, ext. 229  Project Manager, ext. 127 
jeryl@smithgardnerinc.com   stacey@smithgardnerinc.com 
 
jwc/sas 
Att. 
CC:  Mr. Roger Marcum, WI High Point, LLC 
 Mr. Brent Kirchhoff, Waste Industries 
 Mr. David Pepper, Waste Industries 
 Ms. Pat Backus, NCDENR 
 File 
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EXECUTIVE SUMMARY 

GENERAL 
 
The following Permit Renewal Application has been prepared on behalf of WI High Point 
Landfill, LLC a wholly owned subsidiary of Waste Industries USA, Inc. for the renewal of the 
Permits to Construct and Operate the construction and demolition landfill and materials 
reclamation pad.  The facility is covered under North Carolina Solid Waste Permit no. 41-16.  
The current permit expires on February 20, 2014.  A copy is provided in Attachment A.  It is the 
intent of WI High Point Landfill, LLC to continue with the facility operations upon approval of this 
application.  
 
According to the revised Facility Plan developed by Golder and Associates, the design capacity of 
the construction and demolition (C&D) landfill is as follows: 
 

Table 1: Landfill Capacity by Phase 

 
Phase Area 

(acres) 
Airspace1 

(CY) 
Net (Waste) 

Capacity 
(CY) 

Life 
(Years) 

1 12.5 767,000 0  
2 9.4 965,412 753,4722 10.43 
3 6.5 563,690 489,4781 2.74 
4 5.6 894,022 810,6391 4.54 
5 8.5 702,871 607,4561 3.44 
6 3.6 923,530 853,3171 4.84 

Total 46.1 4,816,525 3,514,362 25.8 
 
The High Point landfill facility has a permitted annual waste disposal rate of approximately 
98,600 tons per year with a maximum variance in accordance with North Carolina General 
Statutes 130A-294(b1) (1).  This rate is approximately 315 tons per day assuming 285 operating 
days per year.5  
 
Contact Information 
 
All correspondence and questions concerning the operation of the WI High Point Landfill, LLC 
facility should be directed to the appropriate site management listed below: 

                                                      
1 Golder Associates NC, Inc., Revised Facility Plan WCA of High Point Construction and Demolition Landfill 
Permit No. 41-16 Guilford County, North Carolina, Revised November 2008, (DIN 6645). 
2 Remaining capacity in Phase 1 and Phase 2 as of February 6, 2013. 
3 Life expectancy based on 0.55 tons/cubic yard and approximately 40,000 tons/year. 
4 Life expectancy based on 0.55 tons/cubic yard and approximately 98,600 tons per year. 
5 NC DENR Permit No. 4116-CDLF-2012 Permit to Construct –Phase 2 and Permit to Operate Phase 1 
(Cells 1-5), Phase 2A, and Reclamation Pad, Attachment 3, Part 1 (4), September 4, 2012.  
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WI High Point Landfill, LLC 
5830 Riverdale Drive 
High Point, North Carolina 27282 
Phone: (336) 886- 3560 
Fax: (336) 886-7496 
Contact: Roger Marcum 
E-mail: roger.marcum@wasteindustries.com 
 

Regulatory Reference 
 
This submission has been prepared in general accordance with the requirements of the North 
Carolina Solid Waste Management Rules 13B .0531-.0547, and applicable sections of the North 
Carolina General Assembly’s Session Law 2007-500 (Solid Waste Management Act of 2007).  
Included in this submittal is a summary of the following documents [with applicable rule(s) in 
italics] either required by the rules for renewal or provided for general reference.  
 
 Property Description (15A NCAC 13B .0536); 

Local Government Approvals (15A NCAC 13B .0536); 
Facility and Engineering Plan (15A NCAC 13B .0539); 
Construction Quality Assurance Plan (15A NCAC 13B .0541); 

 Operation Plan (15A NCAC 13B .0542); 
 Closure and Post Closure Plan (15A NCAC 13B .0543); 
 Monitoring Plan (15A NCAC 13B .0544); and  
 Financial Assurance (General Statutes Article 9, Chapter 130A-295.2). 
 
Property Description 
 
The WI High Point Landfill, LLC operates on the property as described in the table below.  Legal 
descriptions for these properties are included in Attachment B.  
 

Guilford County, NC Register of Deeds 
Deed 
Book 

Page 
No. 

Grantor Grantee PIN Acreage 

7335 400 WCA of High Point, LLC WI High Point Landfill, LLC 7820-61-8560 149.83 
 
Local Government Approvals 
 
The C&D landfill was originally issued a Permit to Operate on February 10, 2004 and holds a 
franchise agreement with the City of High Point.  This local government agreement was revised 
in May 2009 to amend the service area, and in August 2012 to document new ownership.  A copy 
of the local franchise is included in Attachment C.  
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Facility Plan 
 
The approved Facility Plan for the C&D landfill dated August 2008 was prepared and previously 
submitted by Golder Associates NC, Inc.  The current facility plan dated November 2008 reflects 
the current facility operations (DIN 6646).  A copy of the Facility Plan is provided in Attachment 
D.  
 
Engineering Plan 
 
The approved Engineering Plan dated March 2007 was prepared and previously submitted by 
Golder Associates NC, Inc. as part of the application for the Permit to Construct (PTC) for the 
Phase 2 expansion of the C&D landfill (DIN 6646). A copy of the approved Engineering Plan is 
provided in Attachment E.    
 
Construction Quality Assurance Plan 
 
The approved Construction Quality Assurance (CQA) Plan revised November 2008 was prepared 
and previously submitted by Golder Associates NC, Inc. as part of the application for the PTC for 
the Phase 2 expansion of the C&D landfill (DIN 6646).  A copy of the approved CQA is provided in 
Attachment F. 
 
Operations Manual 
 
The Operations Manual outlines the protocols for the facility’s operations and maintenance and 
was prepared to provide on-site personnel with a clear understanding of how the Design 
Engineer assumed that the facility should be operated.  Along with the project drawings, the 
Operations Manual was prepared in general accordance with the requirements as outlined in 
15A NCAC 13B .0402.  A copy of the Operations Manual is provided in Attachment G. 
 
Closure and Post Closure Plan 
 
The Closure and Post Closure Plan was updated and submitted by Golder Associates NC, Inc. as 
part of the application for the PTC for the Phase 2 lateral expansion of the C&D landfill.  The 
Permit to Construct application was approved on February 20, 2009 (DIN 6646).  No revisions or 
updates to the previously approved Closure and Post-Closure Plan are needed in association 
with this permit renewal application.  A copy of the previously approved plan is provided in 
Attachment H.     
 
Monitoring Plans 
 
The previously approved Water Quality Monitoring Plan prepared by Golder Associates NC, Inc. 
(DIN 6125) has been revised to reflect the current monitoring reporting requirements.  A copy of 
the revised plan is provided in Attachment I.   
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The Landfill Gas Control Plan was revised in November 2008 and included in Section 3.7.3 of the 
Operations Plan prepared and submitted by Golder Associates NC, Inc. as part of the application 
for the PTC for the Phase 2 lateral expansion of the C&D landfill.  The Landfill Gas Control Plan 
has been revised as a separate document.  A copy of the plan is provided in Attachment J.   
 
Financial Assurance  
 
In accordance with the North Carolina General Statutes 130A-295.2, financial assurance will be 
provided for the facility by Waste Industries USA, Inc.  An Engineer’s Estimate has been 
prepared to address the financial assurance requirements for remedial activities promulgated 
by the General Assembly’s Session Law 550.  The financial assurance estimate directly 
correlates to the constructed operating areas.  A copy of the estimate is provided in Attachment 
K.  
 
Project Drawings 
 
The project drawings have been updated and are provided in Attachment L.  Minimally, the 
project drawings illustrate: 
 

• Existing Conditions; 
• Site Development Base Grades; 
• Erosion and Sediment Control Measures; and 
• Final Cover Grading. 
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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: 919-707-8200   Internet:  http://portal.ncdenr.org/web/wm/sw 
 
An Equal Opportunity \ Affirmative Action Employer  

 

 

STATE OF NORTH CAROLINA 

DEPARTMENT OF ENVIRONMENT AND NATURAL RESOURCES 

DIVISION OF WASTE MANAGEMENT 

SOLID WASTE SECTION 
 

SOLID WASTE MANAGEMENT FACILITY 

Permit No. 4116-CDLF-2012 
 

WI HIGH POINT LANDFILL, LLC 

(a wholly-owned subsidiary of Waste Industries USA, Inc.)  
 

is hereby issued a  
 

PERMIT TO CONSTRUCT – Phase 2 
and 

PERMIT TO OPERATE - Phase 1(Cells 1 -5), Phase 2A, and Reclamation Pad 
 

HIGH POINT C&D DEBRIS LANDFILL & C&D WASTE RECLAMATION PAD 

(A CONSTRUCTION AND DEMOLITION DEBRIS LANDFILL and 
CONSTRUCTION AND DEMOLITION WASTE RECLAMATION AREA) 

 

located on the west side of Riverdale Drive (SR 1145) approximately 800 feet south of the intersection 

with East Kivett Drive, east of the City of High Point, Guilford County, North Carolina.  This permit is 

issued in accordance with Article 9 of Chapter 130A of the General Statutes of North Carolina and all 

rules promulgated thereunder, and is subject to the conditions set forth in this permit. The facility is 

described by the legal description of the site or property map contained within the approved application 

and further identified on the deeds recorded for this property listed in Attachment 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 

 

Permit Type Date Issued 
Document 

ID 
Permit to Construct   

(Reclamation Pad to MRR of High Point, LLC) March 13, 2003  

Permit to Construct 

(Phase 1 Construction and Demolition Landfill) May 14, 2003  

Permit to Operate 

(Phase 1 Cell A and Reclamation Pad) February 10, 2004  

Permit to Operate  

(Operations Plans, Service Area Change, Cells 2 & 3) December 9, 2004  

Permit to Operate 

(Ownership Change to WCA of High Point, LLC and Cells 4 & 5)  December 28,2007 3286 

Permit to Construct (Phase 2) and  

Permit to Operate  

(Reclamation Pad and C&D Landfill Phase 1,  Cells 1 -5)   February 20, 2009 6710 

Permit to Construct and Operate 

(Phase 2A and Reclamation Pad)  July 21, 2010 11138 

Permit to Construct and Permit to Operate 

(Substantial Amendment – Phase 2A and Reclamation Pad)   May 5, 2011 12929 

Permit to Operate 

(Ownership change to WI High Point, LLC) September 4, 2012 17121 

 

 

PART II: List of Documents for the Approved Plan  

 

1. Volume One, Site Application, Section I, WCA of North Carolina, LLC, Construction and 

Demolition Debris Landfill, High Point, North Carolina. Prepared by Joyce Engineering, 

Inc...  June 2002, revised through January 24, March 5, and April 1, 2003. 

2. Volume One, Site Application, Section II - Hydrogeologic Report and Groundwater 

Monitoring Plan, WCA of North Carolina, LLC Construction and Demolition Debris 

Landfill, High Point, North Carolina. Prepared by Joyce Engineering, Inc. June 2002, 

revised through January 24, March 5, and April 1, 2003.  

3. Volume Two, Construction Plan Application, WCA of North Carolina, LLC Construction 

and Demolition Debris Landfill, High Point, North Carolina.  Prepared by Joyce 

Engineering, Inc.  June 2002, revised through January 24, March 5, and April 1, 2003. 

4. Fax dated February 12, 2003, from the City of High Point containing certified copy of the 

minutes of the City Council Meeting of June 17, 2002, which approved the facility 

franchise agreement. 



 

 

Permit No: 4116-CDLF-2012 
Permit to Construct and Permit to Operate 

High Point C&D Debris Landfill & 
C&D Waste Reclamation Pad  

September 4, 2012 
Document ID No. 17121 

Page 3 of 15 

 

 

5. Fax dated February 12, 2003, from Joyce Engineering, Inc. containing a copy of the 

service area map referenced in the approved franchise agreement. Two full size maps of 

the service area received February 13, 2003. 

6. Fax dated February 19, 2003, from Joyce Engineering, Inc. containing information 

submitted to the City of High Point for its review of the franchise agreement and local 

government approval of the C&D facility. 

7. Sediment and Erosion control plan approval from the City of High Point dated February 

25, 2003. 

8. Instrument of Combination dated May 30, 2003, and submitted by Coggin, Blackwood & 

Brannan, Attorneys at Law, making the five previous parcels of land into one single tract 

of land for permitting purposes. 

9. Letter from Joyce Engineering, Inc. addressing as-built certification for the reclamation 

pad area of the facility, including a drawing titled “As Built Survey for a Portion of MRR 

of High Point.”  December 22, 2003. 

10. Letter from MRR Southern, LLC, as a follow up to a previous telephone conversation 

requesting a “temporary” Permit to Operate in order to conduct processing equipment 

tests with a nominal amount of waste material. December 22, 2003. Equipment testing 

was conducted on December 30, 2003, with a representative of the Solid Waste Section 

on site.  

11. Letter from Joyce Engineering, Inc. providing hydro geologic subgrade inspection 

certification and well abandonment records for ten piezometers and one water well. 

January 21, 2004.  Cover letter was replaced by an additional letter that addressed 

weathered bedrock encountered in the central portion of Cell A.  January 29, 2004. 

12. Letter from Joyce Engineering, Inc. addressing as built surveys for the reclamation pad 

and for Phase 1 - Cell A of the C&D Landfill.  Three drawings were included: 

“Comparison of As-Built Grades to Permitted Base Grades,” “As Built Survey for a 

Portion of WCA of North Carolina, LLC,” and “As Built Survey Phase II for a Portion of 

WCA of North Carolina, LLC.” January 29, 2004. 

13. Letter from “Pat” Curran, Manager of the Health Hazards Control Unit, Epidemiology 

Section, Division of Public Health, NC Division of Health and Human Services. January 

13, 2004. Received February 2, 2004.  Letter addresses the Unit’s review of MRR of 

High Point’s Operation Plan for the proposed Reclamation Center. 

14. Letter from David Garrett, P.G., P.E., Engineering and Geology, certifying that the base 

grades for Cells 2 and 3 of Phase 1 were constructed according to the approved plan. 

Letter includes an as-built survey drawing showing the limits of construction. December 

2, 2004. 
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15. Letter from David Garrett, P.G., P.E. Engineering and Geology certifying that the base 

grades for Cells 4 and 5 of Phase 1 were constructed according to the approved plan.  

Letter includes an as-built survey drawing showing the limits of construction. April 18, 

2006. 

16. Series of correspondence relating to ownership, name and properties [Document Id Nos. 

RCO826, RCO827, RCO3177, RCO3196, RCO3246]. 

17. Application for Permit to Construct WCA of High Point Construction and Demolition 

Landfill Phase 2 Expansion. Prepared by: Golder Associates NC Inc., Greensboro, NC.  

March 2007, revised through November 17, 2008. Document ID No. 6646. 

18. Construction Quality Assurance Documentation for CDLF Phase 2A, Prepared for WCA 

of High Point (Permit #41-16) Guilford County, North Carolina. Prepared by David 

Garrett, P.G., P.E., Engineering and Geology. Dated April 14, 2010, received April 29, 

2010. DIN 11185 

19. Substantial Amendment Application for C&D Landfill Permit, Prepared for WCA of High 

Point (Permit No. 41-16), Guilford County, North Carolina.  Prepared by David Garrett, 

P.G., P.E., Engineering and Geology. Raleigh, NC.  Dated June 2, 2010.  Revised by 

Golder Associates NC, Inc., Greensboro, NC, through February 9, 2011.  DIN 12930. 

20. Notification of change in operator and request to transfer permit.  Submitted by Grady L. 

Shields, Wyrick Robbins Yates & Ponton LLP, Raleigh, NC, representing Waste 

Industries USA, Inc.  February 28, 2012.  DIN 16620 

21. Application for transfer of franchise to WI High Point Landfill, LLC and documentation 

of readings and approval of  the City of High Point City Council.  Sent from Grady L. 

Shields, Wyrick Robins Yates & Ponton LLP, Raleigh, NC.   March 21, 2012. Received 

May 17, 2012.  DIN 16949. 

22. North Carolina Special Warranty Deed from WCA of High Point, LLC to WI High Point 

Landfill, LLC.  March 23, 2012. Filed March 28, 2012.  Guilford County, NC.  Deed 

Book R7335, page 400. Retrieved May 2, 2012 from 

http://rdlxweb.co.guilford.nc.us/guilford/NameSearch.php. DIN 16950 

23. An Ordinance Approving the Transfer of a Franchise From WCA of High Point, Inc. to 

WI High Point, LLC for Construction and Demolition Landfill and Reclamation 

Operation at 5830 Riverdale Road, High Point, North Carolina.  Ordinance No. 6942/12-

58.  August 20, 2012.  DIN 16951 
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PART III:   Properties approved for the Solid Waste Facility 

 

Guilford County, NC – Register of Deeds 

Book Page Grantor Grantee Acres 

R 7335 400 WCA of High Point, LLC WI High Point, LLC 149.83 

Plat 150 96-97 New Lot “A” in Recombination Plat Map  

Total Acreage 149.83 

 

 

Property Combination (2003) 

Book  Page Document 

5830 2290 Combination Instrument 

Plat 150 96-97 Recombination Plat Map  

 Properties Included in New Lot “A” 

5350 1568 Tax No. 18-523-1-1 

5018 273 Tax No. 18-523-1-2 

5248 914 Tax No. 18-523-1-3 

5759 1144 Tax No. 18-523-1-4 

5248 911 Tax No. 18-523-1-5 

 

PART IV: General 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 February 20, 

2014.  The Permit to Operate shall also expire February 20, 2014.   The Permit to Operate 

must be implemented in accordance with Attachment 3 of this permit.  If Phase 2B is 

completed, the Permit to Operate for Phase 2B will require a modification fee. 

 

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

solid waste management facility. 

 

3. This permit shall not be effective until the certified copy of this permit which references 

legal descriptions for all land within the solid waste management facility boundary is 

recorded in the Register of Deeds office and indexed in the grantor index under the name 

of the owner of the land in the county or counties in which the land is located.  The 

certified copy of the permit affixed with the Register’s seal and the date, book, and page 

number of recording must be returned to the Section within 30 calendar days of issuance 

of this permit.  If the Section does not receive the certified copy of the recorded permit 
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within 30 calendar days of issuance of the permit, then and in that event, the permit is 

suspended and of no effect until the date the Section received the certified copy of the 

recorded permit. 

 

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

other instrument of transfer must 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 beginning 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 shall be in accordance 

with the North Carolina 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.  Failure to comply may result in compliance 

action or permit revocation. 

  

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

permitting the facility identified in Attachment 1, Part II, “List of Documents for the 

Approved Plan,” 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.  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 National Pollutant Discharge Elimination System (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:  Facility Specific Conditions  

 

1. Construction of any C&D landfill future phases requires written approval of the Section. 

Application for Permit to Construct must be prepared in accordance with applicable 

statutes and rules in effect on that date and will be subject to a permitting fee.  

 

2. Pursuant to the North Carolina Solid Waste Management Rules 15A NCAC 13B .0201 

(c) and (d) (1) and Rule 15A NCAC 13B .0534 (b) (2) (H), this permit approves 

construction of Phase 2 of the WCA of High Point C&DLF.  The construction was 

divided into two parts:  Phase 2A, which has been constructed and approved for 

operation, and Phase 2B which requires construction.  The construction of Phase 2A 

fulfilled the requirement of Item 3. The Permit to Construct Phase 2 shall expire February 

20, 2014.  

 

3. 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 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 

re-apply 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.  

 

4. 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 1, Part II, and “List of Documents 

for the Approved Plan.” 

 

5. 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 ten (10) days prior to the 

meeting. 

 

6. 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. 
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Geologic, Ground Water, and Monitoring Requirements 

 

7. Prior to issuing the Permit to Operate, the ground water monitoring wells and surface 

water sampling locations must 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 

ground water monitoring wells within the footprint area must be properly abandoned in 

accordance with 15A NCAC 02C .0113 (b)(1), entitled “Abandonment of Wells.”  All 

piezometers within the footprint area must be overdrilled to the full depth of the boring, 

prior to cement or bentonite grout placement and the level of the grout within the boring 

must not exceed in height the elevation of the proposed basegrade. 

 

9. All borings which intersect the water table at the site must be constructed and maintained 

as permanent monitoring wells in accordance with 15A NCAC 02C .0108 and certified as 

meeting this condition by a Licensed Geologist. A Licensed Geologist must supervise the 

installation of groundwater monitoring wells. 

10. Any borings which intersect the water table at the site that are abandoned must be 

properly abandoned in accordance with the procedures for permanent abandonment of 

wells as delineated in 15A NCAC 02C .0113 and certified as meeting this condition by a 

Licensed Geologist.   

 

11. The landfill subgrade must be graded in accordance to the approved plans and 

specifications.  The permittee must have the subgrade inspected by a qualified geologist 

or engineer when excavation is completed.  The permittee must notify the Section’s 

hydrogeologist at least twenty-four (24) hours before subgrade inspection.  

 

12. Within thirty (30) days of the completed construction of each new ground-water 

monitoring well, the well construction record (GW-1b form), well schematic, boring log, 

field log and notes, and description of well development activities must be submitted to 

the Section.  

13. 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. 

 

14. Any borings which intersect the water table at the site that are abandoned must be 

properly abandoned in accordance with the procedures for permanent abandonment of 

wells as delineated in 15A NCAC 02C .0113 and certified as meeting this condition by a 

Licensed Geologist.   

 

15. The landfill subgrade must be graded in accordance to the approved plans and 

specifications.  The permittee must have the subgrade inspected by a qualified geologist 
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or engineer when excavation is completed.  The permittee must notify the Section’s 

hydrogeologist at least twenty-four (24) hours before subgrade inspection.  

 

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

must be submitted to the Section hydrogeologist for review. 

 

17. The permittee must obtain approval from the Section for the design, installation, and 

development and decommission of any monitoring well or piezometers.  Any 

modification to an approved plan must be reviewed and approved by the Section.  

Documentation must be placed in the operating record and provided to the Section. 

 

 

Erosion and Sedimentation Control Requirements 

 

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

to mitigate on-site erosion of the C&DLF facility or unit and to prevent sediment from 

leaving the C&DLF facility. 

 

19. All land-disturbing activities must be conducted in accordance with the Sedimentation 

Pollution Control Law (15 NCAC 4) and consistent with any federal, state, or local 

requirements.   

 

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

including dredged or fill material, into the waters of the state in violation of the 

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

 

21. 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 & Demolition Debris Unit Specific Conditions 

 

22. This permit authorizes the construction of Phase 2 of the WCA of High Point C&DLF.   

Phase 2 consists of 9.4 acres and 965,412 cubic yards of gross capacity in accordance 

with the approved plan referenced in Attachment 1, Part II of this permit. 

  

a. Gross capacity is the measured volume between the bottom of waste and the top of 

final cover. 

 

b. Areas identified as future cells are deemed suitable for preparation of a permit 

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

.0536(a)(1).   The permittee must submit an application for a Permit to Construct in 

compliance with applicable rules and statutes before commencement of construction 

in those future areas. 
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c. This permit approves the Facility Plan that defines the comprehensive development 

of the facility including the total C&DLF capacity, the C&D waste stream, all onsite 

solid waste management facilities and related infrastructure in accordance with 15 

NCAC 13B .0537. The landfill approved for development is summarized below. 

 

 

 

Estimated Landfill Capacity  

 

 

PHASE 

AREA 

(acres) 

GROSS CAPACITY 

(cubic yards) 

1  12.5    Operational                 637,380 

2A    4.7   Constructed                 482,706 

2B 4.7      ~ 482,706  

3 6.5  489,478 

4 5.6  810,639 

5 8.5  607,456 

6 3.6  853,317 

TOTAL 46.1   4,251,206 

 

 

23. The following conditions must be met prior to operation of any unit /cell in the Phase 2 

area. 

 

a. The permittee must obtain a Permit to Operate the Phase 2 area from the Section in 

accordance with 15A NCAC 13B .201(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. 

 

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 a permanent physical marker. 

 

 
- End of Permit to Construct - 
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ATTACHMENT 3 

CONDITIONS OF PERMIT TO OPERATE 

 
Part I. Operating Conditions 

 

1. This permit approves the continued operation of Phase 1, Cells 1, 2, 3, 4, and 5 and Phase 

2A of the C&DLF at the facility. Phase 2A is approximately 4.7 acres. Operation of 

Phase 2B, and any future phases or cells of the C&DLF, requires the written approval of 

the Section after it is determined that the phase was constructed in accordance with the 

applicable statutes and rules and will be subject to a permitting fee.  
 

2. This permit approves the continued operation of the C&D Waste Reclamation Pad at the 

facility. 

  

3. This facility is permitted to receive solid waste generated within the following counties:  

Guilford, Randolph, Davidson, Forsyth, Rockingham, Caswell, Alamance, Orange, 

Cabarrus, Rowan, Davie, Yadkin, Surry, and Stokes Counties and the municipalities 

contained within those counties consistent with the franchise approved by the City of 

High Point. 

 

4. The permitted annual waste disposal rate is approximately 98,600 tons per year, with a 

maximum variance in accordance with G.S. 130A-294(b1)(1). This rate is approximately 

315 tons per day assuming 285 operating days per year as identified in the approved plan 

and consistent with the franchise granted by the City of High Point and amended 

December 12, 2006. 

 

5. Financial assurance must be continuously maintained for the duration of the facility in 

accord with the applicable statutes and rules.   

 

6. This facility is permitted to receive the following waste types: 

 

a. “Construction or demolition” “waste or debris” as defined in NCGS 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 NCGS 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 NCGS 130-290(a)(15) means solid waste that is 

generated solely from land-clearing activities, such as stumps and tree trunks. 

 

d. “Asphalt” in accordance with NCGS 130A-294(m). 
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7. Source separated wood pallets and cardboard from non-C&D waste sources may be 

accepted at the site for recycling, but the materials must not be unloaded onto the tipping 

floor.  Wood pallets must be directly unloaded onto the sorted clean wood pile or into a 

wood materials container, and cardboard must be unloaded directly into a storage 

container.  

 

8. Those waste listed in 15A NCAC 13B .0542(e) must not be accepted for disposal 

including, but not limited to, municipal solid waste, liquid or industrial waste, and yard 

trash.   

 

9. Regulated asbestos containing material as defined in 40 CRFR 61 must be managed in 

accordance with 40 CFR 61.  Disposal of asbestos waste must be in accordance with 15A 

NCAC 13B .0542(c). 

 

10. 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; 

 

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

types; and 

 

d. Development of a contingency plan to properly manage any identified hazardous, 

liquid, MSW, or other excluded or unauthorized wastes.  The plan must address 

identification, removal, storage, and final disposition of these wastes. 

 

10. All sedimentation/erosion control activities must be conducted in accordance with the 

 Sedimentation Control Law NCGS 113A-50, et seq., and rules promulgated there under 

 at 15A NCAC 4.   

 

Operational Conditions for the C&DLF 

 
11. 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; or 

 

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

C&D waste.  
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12. The facility operator must complete an approved operator training course in compliance 

with NCGS 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 and addressed by memorandum dated November 29, 2000.   

 

13. A closure and post-closure plan must be submitted for approval at least ninety (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.  

 

Operational Conditions for the C&D Waste Reclamation Pad 

 
14. Construction waste placed on the reclamation pad must be sorted each operating day, and 

no waste shall remain on the pad after operating hours unless covered by tarp to prevent 

leaching by rainfall.  

 

a. Only an amount of waste sufficient to begin sorting operations the next day may 

be left on the reclamation pad.   

 

b. In the event the sorting process is not operational, then waste may not be 

deposited on the reclamation pad and must be diverted directly to the landfill unit.   

c. Except for wood, concrete and aggregate, recoverable materials must be placed in 

containers. Recovered materials placed in containers must be removed from the 

site once the container is full.  A limit of approximately 150 cubic yards of wood 

may be stockpiled at any time.   

 

d. Non-recyclable materials must be securely placed in containers or trucks, and 

disposed in the on- site C&DLF at the end of the operating day. 

 

15. If demolition waste is to be sorted and recycled, then an asbestos screening plan must be 

submitted to the Division of Epidemiology of the Department of Health and Human 

Services for approval and the approved plan forwarded to the Section for inclusion in the 
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operations plan for the facility. Otherwise, asbestos containing material or material 

suspected to contain asbestos must not be placed on the reclamation pad. 

 

16. Control measures must be utilized to minimize and eliminate visible dust emissions and 

blowing litter emanating from materials on the reclamation pad.   

 

a. Fugitive dust emissions are prohibited.   

 

b. Windblown materials must be collected at the end of the day and no material may 

be allowed to leave the facility boundary.   

 

17. Appropriately sized containers for receipt of sorted wastes materials must be on-site 

when waste is placed on the reclamation pad for sorting. 
 

18. Waste must not be placed on the reclamation pad during inclement weather unless run-off 

control measures are installed.  Run-off from the reclamation pad must be collected and 

properly disposed. 

 

19. Documentation of delivery of all recovered material to valid end-users, processors, or 

recyclers must be maintained in the facility operating record. 

 

20. Material processing, shredding and grinding operations shall only occur in compliance 

with any local ordinance or special use permit. 

 

Monitoring and Reporting Requirements 

 
21. The following are groundwater monitoring requirements for the C&D landfill facility: 

a. Ground-water and surface-water monitoring locations must be established as 

identified in the approved plans. 

b. The owner or operator must sample the monitoring wells and surface water 

locations semi-annually or as otherwise directed in writing by the Section 

hydrogeologist.   

c. The permittee must obtain approval from the Section for the design, installation, 

and development of any monitoring well.  Any modification to an approved plan 

must be reviewed and approved by the Section.  Documentation must be placed in 

the operating record and provided to the Section. 

 

22. 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.   
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23. The permittee must maintain a record of the amount of solid waste received at the 

C&DLF compiled on a monthly basis.  Scales must be used to weigh the amount of waste 

received. 

 

24. 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 

February 10, 2004, 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 must be included 

in the report. 

 

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 to Operate - 

 

- End of Permit - 
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1.0 INTRODUCTION 
 
This Construction Quality Assurance and Quality Control (CQA/QC) Plan (Plan) was prepared by 
Golder Associates NC Inc. (Golder) to assist WCA of High Point, LLC (WCA of High Point), in 
performing construction at the WCA of High Point C&D Landfill, Guilford County, North Carolina, 
according to the Construction Plans and Construction Specifications.   
 
To implement the construction project, a CONTRACTOR, familiar with earthwork and 
geomembrane construction, will serve as a general contractor (CONTRACTOR) providing 
construction services.  In addition, a CQA Consultant will be retained to serve as an independent 
third party to ensure project conformance of all construction activities to established CQA standards.  
In most instances, the CONTRACTOR will perform all earthwork activities, and will retain a 
geomembrane subcontractor for installation of geosynthetic materials as necessary.  The CQA Plan 
provides guidance information and procedures that should be undertaken by WCA of High Point, the 
ENGINEER, and the CONTRACTOR, so the work will be of the quality necessary to meet the 
project objectives and will be responsive to the requirements of WCA of High Point. 
 
This CQA Plan is a supplemental document to the Construction Plans and Specifications for each 
project. Where a conflict arises, the Contract Documents will govern. 
 
1.1 Project Description 
 
The activities addressed under this CQA Plan include the following activities: 
 

 Placement of structural fill; 
 Soil cap construction or Installation of a geosynthetic cap and drainage layer; 
 Placement of soil protective cover and vegetative support layer; and 
 Seeding. 

 
1.2 Definitions 
 

 Quality Control:  A planned system of activities, or the use of such a system, whose purpose 
is to provide a level of quality that meets the needs of users.  The objective of quality control 
is to provide quality that is safe, adequate, dependable, and economical.  The overall system 
involves integrating the quality factors of several related steps including:  the proper 
specification of what is wanted, production to meet the full intent of the specification, 
inspection to determine whether the resulting material, product, service, etc. is in accordance 
with the Construction Specifications, and review of usage to determine necessary revisions 
of the Construction Specifications. 

 
In practice, Quality Control refers to those procedures, criteria, and tests employed and paid 
for by the CONTRACTOR(s) to confirm that the work satisfies the CONTRACTOR's 
standards and is in compliance with the Construction Plans and Specifications.  This plan 
does not address quality control procedures, criteria, and/or tests employed by the 
CONTRACTOR. 

 
 Quality Assurance:  A planned system of activities whose purpose is to provide assurance 

that the overall quality control program is in fact being effectively implemented.  The system 
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involves a continuing evaluation of the adequacy and effectiveness of the overall quality 
control program with the ability to have corrective measures initiated where necessary.  For 
a specific material, product, service, etc., this involves verifications, audits, and the 
evaluation of the quality factors that affect the specification, production, inspection, and use 
of the product, service, system, or environment. 

 
In practice, Quality Assurance refers to those procedures, criteria, and tests required and paid 
for by the OWNER to confirm that the work performed by the CONTRACTOR(s) is in 
compliance with the approved Construction Plans and Specifications and any additional 
requirements of this Plan. 

 
 Lot:  A quantity of resin (usually the capacity of one rail car) used in the manufacture of 

polyethylene geomembrane rolls. The finished roll will be identified by a roll number 
traceable to the resin lot used. 

 
 Panel:  The unit area of geomembrane that will be seamed in the field.  A panel is 

identified as a roll or portion of a roll that is larger than 100 square feet. 
 

 Subgrade Surface:  The soil layer surface which immediately underlies the structural 
fill, compacted clay cap, or geomembrane cap. 

 
1.3  Parties 
 

 OWNER:  The OWNER is the individual, entity, public body, or authority with whom the 
CONTRACTOR has entered into the Agreement and for whom the Work is performed.  For 
this project, the OWNER is WCA of High Point, LLC.   

 
 ENGINEER:  The ENGINEER is the official representative of the OWNER.  The 

ENGINEER is responsible for the preparation of the Construction Plans and Specifications 
of the project and for preparation of the CQA Plan.  The ENGINEER is also responsible for 
the interpretation of those documents and for resolution of Construction matters that arise 
during construction.  

 
 CONTRACTOR:  The CONTRACTOR has the primary responsibility for ensuring that the 

landfill is constructed in accordance with the Construction Plans and Specifications 
developed by the ENGINEER and approved by the permitting agency.  Other responsibilities 
include the performance of all construction activities at the site including site facilities, 
administration, material purchasing, procurement, supervision, construction quality control, 
installation, and subcontracting.  The CONTRACTOR is responsible for the protection of 
completed work until it is accepted by the OWNER.  The CONTRACTOR is also 
responsible for informing the OWNER and CQA Consultants of the scheduling and 
occurrence of all construction activities.  

 
 CQA Consultant:  The CQA Consultant is an agency, independent from the OWNER, 

CONTRACTOR(s), Manufacturer, and Installer, that is responsible for observing, testing 
and documenting activities related to the quality assurance at the site.  This party will 
perform laboratory testing of soils and other earth materials for material evaluation and 
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verification purposes.  This party will also observe installation of the geosynthetic cap and 
coordinate sampling and testing of the geosynthetics with the Geosynthetic CQA 
Laboratory. The CQA Consultant is also responsible for issuing a certification report, sealed 
by a registered Professional Engineer, licensed in North Carolina.  The OWNER maintains 
the right to assign the responsibilities of the ENGINEER identified in this Plan to the CQA 
Consultant. 

 
 Geomembrane Manufacturer (Manufacturer):  The party responsible for manufacturing 

the geomembrane rolls. 
 

 Geosynthetic CQA Laboratory (Testing Laboratory):  Party, independent from the 
OWNER, Manufacturer and Installer, responsible for completing laboratory tests on 
samples of geosynthetics obtained at the site or during manufacturing usually under the 
direction of the OWNER or CQA Consultant. 

 
 Geotechnical CQA Laboratory:  Party, independent from the OWNER or 

CONTRACTOR, responsible for completing laboratory tests on soil samples obtained 
at the site or source usually under the direction of the OWNER or CQA Consultant 

 

 Geomembrane Installer (Installer):  The Installer is responsible for field handling, 
sorting, placing, seaming, loading (against wind), and other aspects of the geosynthetics 
installation, including geomembranes, geotextiles, geonets, and geonet composites. 

 
1.4  Site and Project Control 
 

To guarantee a high degree of quality during installation, clear, open channels of communication are 
essential.  To that end, the following meetings shall be held as necessary to facilitate communication 
between parties. 
 
1.4.1  Preconstruction Meeting 
 
A Preconstruction Meeting shall be held at the site.  At a minimum, the meeting shall be attended by 
the Owner, the Engineer, and the General Contractor   The meeting must include a discussion of the 
construction management organization, respective duties during construction, and periodic reporting 
requirements for test results and construction activities. 
 
1.4.2  Progress Meetings 
 
Progress meetings shall be held monthly (or more frequently as required to address problems/ 
troubleshoot) and shall be attended by the General Contractor, the Engineer, the Owner,, and any 
other concerned parties.  Attendees shall discuss current progress, planned activities for the next 
week, and any new business or revisions to the work.  The Engineer shall log any problems, 
decisions, or questions arising at these meetings.  Any matter requiring action, which is raised in a 
progress meeting, shall be reported to the appropriate parties. 

 

The meeting shall be documented by the Engineer 
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2.0 CQA PERSONNEL 
 
WCA of High Point, LLC,  (the OWNER) will retain an engineering consulting firm (CQA 
Consultant) to assure that proper construction techniques and procedures are used and to verify that 
the materials used meet the Contract Specifications.  The CQA Consultant must employ engineers 
licensed to practice engineering in the State of North Carolina and experienced in the field of solid 
waste management and landfill construction.  At the completion of the work, the program requires 
certification reports indicating that the facility has been constructed in accordance with the 
Construction Specifications and approved design.  It is the responsibility of the certifying 
Engineer(s) to prepare these reports. 
 
3.0  CQA LABORATORIES 
 
3.1  Geotechnical CQA Laboratory 
 
Experience and Qualifications 
 
The Geotechnical CQA Laboratory must have experience in testing granular fills and aggregates, and 
be familiar with ASTM International (ASTM) test standards and other applicable test standards as 
required in the Construction Specifications.  The geotechnical laboratory must have proven their 
abilities on previous work with the ENGINEER and/or with their Qualifications and Experience 
(Q&E) package demonstrating their experience as it relates to the Construction Specifications.  The 
Q&E package shall include a project list showing the name, address, and telephone number of the 
appropriate party to contact.  The Geotechnical CQA Laboratory must be capable of providing 
preliminary permeability test results within 48 hours and final permeability test results within 72 
hours of receipt of sample.  The laboratory must be capable of providing all other test results within 
five days of receipt of samples. 
 
The Geotechnical CQA Laboratory shall provide a project manager for the project as the responsible 
person to contact.  This person shall oversee the analytical procedures and testing as well as review 
and reporting of the results. 
 
Responsibilities 
 
The Geotechnical CQA Laboratory is responsible for performing all geotechnical laboratory tests 
and formally submitting results to the ENGINEER as required in the Construction Specification.  
These tests may include, but are not limited to, those indicated in the Construction Specifications. 
 
3.2 Geosynthetic CQA Laboratory 
 
Experience and Qualifications 
 
The Geosynthetic CQA Laboratory must have experience in testing geosynthetics, and must conform 
to ASTM, National Sanitation Foundation (NSF), Geosynthetic Research Institute (GRI), and other 
applicable test standards, as required in the Construction Specifications.  The geosynthetic laboratory 
must have proven their abilities on previous work with the ENGINEER or shall provide the 
ENGINEER with their Qualifications and Experience (Q&E) package demonstrating their 
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experience as it relates to the Specifications.  The Q&E shall include a project list showing the name, 
address, and telephone number of the appropriate party to contact.  The Geosynthetic CQA 
Laboratory must be capable of providing test results within 48 hours from receipt of samples. 
 
The Geosynthetic CQA Laboratory shall provide a project manager for the project as the responsible 
person to contact.  This person shall oversee the analytical procedures and testing as well as review 
and reporting of the results. 
 
Responsibilities 
 
The Geosynthetic CQA Laboratory is responsible for performing all geosynthetic material test 
procedures in accordance with the Construction Specifications and formally submitting results to the 
ENGINEER.  These tests may include, but are not limited to, those indicated in the Construction 
Specifications. 
 
4.0 CQA TESTING AND INSPECTION CRITERIA 
 
This section of the CQA Plan describes the inspection activities (observations and tests) that will be 
performed during construction.  The scope of this section addresses the construction, including 
material installation and the manufacture/fabrication of the following specific components: 
 

 Compacted Clay Cap; 
 Geomembrane; 
 Geonet Composite; 
 Soil Protective Cover;  
 Vegetative Support Layer; and  
 Seeding. 

 
This section addresses the inspection activities that are necessary to ensure that the facility is 
constructed to meet or exceed all design criteria, plans, and specifications. 
 
4.1 General Preconstruction Activities 
 
Prior to the start of construction, a preconstruction meeting shall be held among the OWNER, the 
ENGINEER, CQA Consultant, Geomembrane Installer (Installer) and the CONTRACTOR 
responsible for completing the work.  The topics covered at this meeting shall include, but not be 
limited to: 
 

 Providing each party with all relevant CQA documents and supporting information; 
 Familiarizing each organization with the site-specific CQA plan, its role relative to 

accomplishing the intent of the design, as well as review of the Construction Plans and 
Specifications; 

 Reviewing the responsibilities of each party; 
 Reviewing lines of authority and communication for each organization; 
 Discussing the established procedures or protocol for construction, change orders, 

deficiencies, repairs and retesting; 
 Reviewing methods of documenting and reporting inspection data; 
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 Reviewing work area security and safety protocol; 
 Discussing procedures for the location and protection of construction materials, and for 

the prevention of damage of the materials from inclement weather or other adverse 
events; 

 Conducting a site walk to review site conditions as well as material staging and storage 
locations; 

 Discussing the proposed construction plan, schedule and procedures; and 
 Clarifying installation, testing, and acceptance criteria and procedures. 

 
4.2 Subgrade 
 

Any earthen surface upon which structural fill, compacted clay cap, or geomembrane cap is to be 
installed shall be prepared and compacted in accordance with the Construction Plans and 
Specifications.  The surface shall be smooth, firm, unyielding, and free of:  vegetation, construction 
debris, sticks or roots, sharp rocks, void spaces, ice, abrupt elevation changes, standing water, 
desiccation cracks or other puncture hazards.   

Immediately before placement of structural fill, compacted clay cap construction or geosynthetic 
deployment, grade the subgrade to fill in all voids and cracks, and then smooth-roll to provide the 
best practicable surface for the geosynthetic.  At the completion of this activity, no wheel ruts, 
footprints or other irregularities shall exist in the subgrade. All protrusions extending more than 
one-half inch from the surface shall be removed, crushed or pushed into the surface with a 
smooth-drum compactor. 
 
4.3  Compacted Clay Cap 

 
4.3.1 General 

 
Compacted clay cap material generally consists of native cohesive soils with low hydraulic 
conductivity used as a barrier element in lining systems.  Soils used in compacted clay caps shall 
consist of clean, select material free of debris, excessive coarse particles or other deleterious matter.  
Cap material shall be clayey soil, classified according to the United Soil Classification System as SC, 
CL, CH, SM, ML, or MH (ASTM D2487).  This Section does not address quality assurance 
procedures for bentonite admixtures or geosynthetic clay liners (GCL). 

 
4.3.2 Material Evaluation 

 
Pre-construction material evaluations shall be performed on samples from potential sources to 
ascertain their acceptability as construction materials.  Construction testing shall be performed 
during the course of the work to verify material compliance with the Construction Specifications. 
 
Criteria to be used for determination of acceptability of materials for use during construction shall be 
as defined in the Construction Specifications, and/or as detailed in this Plan.  All evaluation tests are 
to be performed in a geotechnical laboratory that has been approved for use by the ENGINEER or 
CQA Consultant.  Test reports will verify compliance with or state deviation from applicable ASTM 
International, Inc. (ASTM) standards as outlined below. 
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4.3.2.1  Preconstruction Material Evaluation 
 
Soils proposed for use in construction of the soil cap should be tested in accordance with the 
Construction Specifications. 
 
At a minimum, the following tests to determine the properties of the soil cap materials shall be 
completed: 
 

 Soil classification  ASTM D2487; 
 Particle size analysis  ASTM D422; 
 Atterberg limits  ASTM D4318; 
 Hydraulic conductivity  ASTM D5084; 
 Moisture-density relationship  ASTM D698; and  
 Moisture content  ASTM D2216. 

 
The moisture-density curves shall be developed for each type of soil determined suitable as cap 
material and shall be used during the construction phase as a performance reference for compaction 
and moisture control.   
 
As a general rule, a minimum of one series of pre-construction tests (including hydraulic 
conductivity tests) should be performed for every 20,000 to 25,000 cubic yards of soil to be used in 
cap construction, unless soil types are limited and easily distinguished.  As soil is usually made 
available subsequent to excavation during cap construction, additional pre-construction samples 
should be taken and tests performed when soils vary or as soon as the initial pre-construction test 
results appear inappropriate or questionable.  Any time the liquid limit or plasticity index changes by 
more than 15 points, a new compaction series should be run to determine the density/moisture 
content/permeability relationship.  If and when the same borrow source is used for the soil supply of 
more than one cap area, results from previous tests may be used to supplement the pre-construction 
data. 
 

4.3.2.2  Construction Quality Assurance Material Evaluation 
 

Soils used to construct the compacted clay cap should be tested in accordance with the Construction 
Specifications following schedule during the course of the work to verify material compliance  At a 
minimum, the following tests shall be used to determine material conformance: 
 

 Soil classification  ASTM D2487; 
 Particle size analysis  ASTM D422; 
 Atterberg limits  ASTM D4318; 
 Hydraulic conductivity  ASTM D5084; 
 Moisture-density relationship  ASTM D698; and 
 Moisture content  ASTM D2216. 

 
4.3.3 Subgrade Preparation 

 
The CONTRACTOR shall be responsible for preparing the subgrade soil for placement of overlying 
materials including all fill and recompacted separation layers as applicable.  Upon completion of the 
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subgrade preparation work, the CQA Consultant shall examine the subgrade and verify, at a 
minimum, that: 
 

 The surveyor has verified all lines and grades; and 
 The CQA Consultant has verified that the subgrade soil meets the criteria in the 

Construction Specifications. 
 
At any time during construction of the cap, the CQA Consultant shall indicate to the ENGINEER 
any locations which are not adequate for placement of the soil cap. Such defects in the subgrade soil 
shall be repaired by the CONTRACTOR, at the direction of the ENGINEER, such that the properties 
of the repaired areas meet the Construction Specifications. 
 

4.3.4 Construction Observation 
 
Observation of the compacted clay cap construction shall be coordinated with construction testing.  
The CQA Consultant will be on-site at all times during cap construction, to observe and document all 
relevant activities.  The ENGINEER will visit the site periodically as construction progress warrants.  
Such visits will be frequent enough so that the ENGINEER is fully knowledgeable of the 
construction methods and performance and can determine that quality assurance monitoring and 
testing activities are adequate to meet the terms and intent of this Plan. 
 
Acceptance criteria for construction work shall be as identified in the Construction Specifications.  
At a minimum, the CQA Consultant shall observe and record the following during the construction 
of soil caps: 
 

 Moisture content and consistency of the soil during processing, placement, and 
compaction; 

 Action of compaction equipment on the soil surface (sheepsfoot penetration, pumping, 
cracking, etc.); 

 Loose and compacted lift thickness; 
 Method of bonding lifts together; and 
 Areas where damage due to excess moisture, insufficient moisture, freezing, or 

excessive desiccation may have occurred. 
 
Work Area Selection and Sizing:  Work areas for compacted clay cap construction should be 
selected, sized and sequenced so that work on each lift can begin and be completed in the same day.  
The area worked at any one time should be of such size that placement, processing and compaction 
will be uniform, with minimal variation caused by weather conditions.  It is critical that completed 
lifts be tested and covered with the next loose lift before that completed lift dries out or becomes 
damaged by heavy precipitation.  If the surface of the lift will be exposed long enough to become dry 
or if there is a threat of rain, the lift surface should be compacted using a smooth-drum roller.  
However, the smooth-rolled surface must be scarified, as described below, prior to placement of a 
new lift of soil.  Furthermore, the selection of size and shape of work areas shall be consistent, so 
that uniform construction techniques and equipment can be selected.  Adequate numbers of CQA 
personnel will be provided to suit the pace of construction so proper monitoring and documentation 
is performed. 
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Lift Placement and Processing:  Reduction of soil clods, uniform moisture distribution, and 
consistent placement thickness are key elements to achieving uniform compaction of soil caps.  Soil 
cap material shall be placed in loose lifts, generally not exceeding 8 inches thick after spreading and 
leveling and/or processing, with the expectation that the finished lift, following compaction, will be 
approximately 6 inches thick or less.  In no case will the loose lift thickness, after spreading and 
leveling, be greater than the length of the compactor feet.  The intent of limiting the loose thickness 
is to achieve good interlift bonding and to minimize bridging or layering effects. 
 
The loose lift of soil shall be mechanically processed, either in-place or in a separate processing area, 
to break down the original soil structure and to reduce clod size.  Additional processing, if necessary, 
will be used to blend variable soil types within the loose lift and incorporate additional water.  The 
goal of processing is to yield a relatively uniform mass of soil that is devoid of original structure that 
may result in an increase in hydraulic conductivity.  Processing may be achieved by discing, grading, 
compacting, or pulverizing.  Pneumatic-tired or tracked equipment will not generally be acceptable 
to provide processing action, although this equipment may be used to pull the other acceptable 
implements. 
 
Moisture adjustment may be required, particularly during dry seasons, and reasonable practices shall 
be used to distribute added water uniformly within the lift.  Water hauling trucks with pressure-spray 
capabilities are preferred over those using simple spray bars.  Care shall be taken to prevent over-
watering and ponding of water within the loose lift, as this excess water is difficult to redistribute.  
Drying back of overly wet soils during processing can result in clods having dry, crusting surfaces, 
which may not bond together adequately.  If such drying is allowed, then additional effort will be 
necessary to assure even moisture distribution and hydration.  Hydration times shall be evaluated by 
CQA Consultant who shall determine if these times are acceptable. 
 
Minimum Compaction Requirements:  Processed loose lifts shall be leveled prior to compaction to 
provide uniform compaction effort over the lift.  Each lift shall be compacted to the moisture and 
density requirements established for the project and as set forth in the provisions of this Plan.  Lifts 
shall be compacted to a density and moisture content required to achieve a permeability detailed in 
the Construction Specifications. 
 
The compacted clay cap shall not be compacted with a bulldozer or any track-mobilized equipment 
unless it is used to pull a footed roller; however, this practice is not encouraged.  All compacted clay 
caps shall be compacted with a pad-footed or prong-footed roller only.  Bulldozers, pneumatic rollers 
or scrapers, and flat-wheeled rollers will not be permitted for compaction.  Generally, compaction 
equipment shall be required to provide a minimum of 6 passes across the lift, regardless of 
equipment size and compaction performance to help ensure adequate remolding and lift bonding of 
each soil lift. 
 
Lift Bonding and Cap Tie-In:  Interlift bonding shall be accomplished by scarifying the top of the 
finished lift and adjusting the moisture content, if needed, prior to placement of the subsequent loose 
lift.  When soil is scarified it is usually roughened to a depth of about 1 inch.  In some cases, the 
surface may not require scarification if the surface is already rough after compaction of the previous 
lift.  Compactors shall be of sufficient weight and foot length to penetrate the current lift when loose 
and provide bonding to the previous lift. 
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When lifts of the compacted clay cap are not constructed continuously, a vertical construction joint 
may occur.  To remove the vertical construction joint(s), the edge of the adjoining cap section shall 

g of the tie-in for 
subsequent lifts.  For each 6-inch lift, the edge should be cut back at least 2.5 feet or graded to a 
maximum 5:1 slope.  The corresponding adjoining lift should be placed against the existing finished 
lift.  The new loose lift and at least 2 feet of the adjoining existing lift will be processed together and 
recompacted so that the existing cap edge is tied to new construction without superimposed vertical 
construction joints.  This tie-in procedure shall be repeated lift-by-lift until all corresponding 
adjacent lifts are constructed to the required elevation.  The cut back edge of the existing cap may be 
conducted all at once or one lift at a time.  If the 5:1 slope tie-in method is used, the CQA Consultant 
shall observe that proper compaction and bonding of the tie-in is achieved. 
 

4.3.5 Construction Testing 
 
All construction quality assurance testing shall be conducted in accordance with the Construction 
Specifications.  All field and laboratory tests shall be conducted on samples taken from the 
compacted clay cap during the course of the construction work. Testing and sampling procedures 
shall be observed and documented by the CQA Consultant.  
 
Quality assurance of the compacted clay cap shall consist of monitoring the work as compacted clay 
cap construction proceeds and laboratory and field testing to assure that cap material conformance 
and construction performance specifications are achieved. 
 
Construction Testing:  During compacted clay cap construction, field moisture/density testing will be 
performed using a nuclear density gauge (ASTM D2922 and D3017) at a minimum frequency of five 
tests per acre per lift.  A minimum of every fifth test completed with a nuclear density gauge shall 
also be tested in accordance with either the sand cone method (ASTM D1556) or the drive cylinder 
method (ASTM D2937).  In the event of differing results, the results of the field moisture/density 
testing completed using either the sand cone method or the drive cylinder method shall govern. 
 
The in-place hydraulic conductivity of the constructed cap shall be tested at a minimum frequency of 
once per acre per lift of soil placed.  The lab permeability test shall conform to ASTM D5084.  
Samples shall be taken in accordance with ASTM D1587. 

 
If a permeability test result fails to meet the permeability requirements, two additional samples shall 
be taken in the vicinity of the failed sample, and replicate tests conducted.  If the replicate tests pass, 
the section represented by the samples shall be considered as having passed.  If either of the replicate 
tests fails, then the section shall be considered as having failed and shall be removed, replaced and 
retested. 
 
Compacted Clay Cap Perforations:  When taking field densities and undisturbed samples, all holes 
dug or created in the cap for density probes or samples must be backfilled with bentonite or a 50% 
bentonite/50% soil mix.  The backfill shall be tamped in the hole to remove pockets of air or loose 
soil, and to assure a tight, compact seal. 
 
Compacted Clay Cap Thickness Verification:  Compacted clay cap thickness verification shall be 
determined by instrument survey method only; no test probes that create holes will be allowed.  The 
verification points for record purposes shall be on a grid not exceeding 10,000 square feet per grid.  
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If the area under evaluation is less than 10,000 square feet, a minimum of two grid points is required 
for verification.  The selected grid shall be the same for both beginning and finished elevations of the 
compacted clay cap, so that minimum thicknesses can be calculated and verified. 
 
Post-Construction Care of Compacted Clay Cap:  The integrity of the compacted clay cap shall be 
maintained by moistening the material to prevent desiccation.  Conversely, the compacted clay cap 
shall be kept free of standing water by providing sufficient surface water run-on controls and 
adequately pumping to remove run-off after rainfall events.  Damage caused by rain shall be 
repaired, and if the lift must be reworked as determined by the CQA Consultant, then appropriate 
retesting (including field moisture-density and permeability tests) shall be performed.  
 

4.3.6 Defects and repairs 
 

4.3.6.1 Identification 
 
Acceptability criteria for testing shall be as identified in the Construction Specifications.  At 
locations where the testing indicates the requirements of the Construction Specifications are not met, 
the CQA Consultant shall determine the extent and the nature of the defect and recommend 
corrective actions to the ENGINEER. 
 
If the compacted clay cap has been subject to adverse weather conditions, the CQA Consultant shall 
reexamine the soil for possible damage. 
 

4.3.6.2 Notification 
 
After determining the extent and nature of any defect, the CQA Consultant shall promptly notify the 
CONTRACTOR and ENGINEER. 
 

4.3.6.3 Repairs and Retesting 
 
The CONTRACTOR shall correct all deficiencies to meet the Construction Specifications.  The 
CQA Consultant shall schedule appropriate retests when the work defect has been corrected. All 
retests by the CQA Consultant shall verify that the defect has been corrected before any additional 
work is performed by the CONTRACTOR in the area of the deficiency. 
 
The CQA Consultant shall observe any repair and report any noncompliance with the above 
requirements in writing to the ENGINEER. 
 
Sections of compacted clay cap that do not pass either the density or moisture requirements in the 
field shall be reworked and retested until the section in question passes.  All field density results 
shall be reported, whether they indicate passing or failing values. 
 
In the event of a failed moisture-density test, additional tests will be performed between the failed 
test and the nearest adjacent passing test locations.  If those additional tests pass, then the area 
between the failed test and the additional passing tests will be reworked and retested until passing.  If 
the additional tests fail, then additional tests will be performed halfway between the initial additional 
tests and the adjacent passing tests to further define the failing area.  This procedure will be repeated 
until the failing area is defined, reworked, and retested with passing results.  If reworking 
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consistently fails and the section does not pass the criteria, the non-conforming area will be removed 
and replaced. 
 
All reworked areas should be tested and confirmed to satisfy the hydraulic conductivity criterion.  
The reporting of retests should clearly indicate the number and location of the non-conforming test 
and the subsequent conforming retest.  Retests should be taken near the location of the original non-
conforming test. 
 
4.4 Geomembrane 
 
Stringent quality assurance and careful documentation are required in the production and installation 
of all geosynthetic materials.  The work addressed under this section shall facilitate proper 
construction of all geosynthetic components of the cap for the landfill.  All work shall be constructed 
to the lines, grades, and dimensions indicated on the project plans, in accordance with the 
Construction Specifications, or as required by the OWNER or ENGINEER. 
 
The CQA Consultant shall issue a written daily report of activities to the ENGINEER.  These reports 
shall include, at a minimum, observations and test results as well as problems encountered and 
solutions achieved.  Construction reports summarizing significant events, as well as addressing all 
problems encountered and their solutions, shall be issued to the ENGINEER.  The format of these 
reports and frequency shall be established prior to the start of construction. 
 

4.4.1 Manufacture of Geomembrane 
 
The Geomembrane Manufacturer shall provide the ENGINEER and the CQA Consultant with a 

Installation Guide and a written certification signed by an officer or the 
geomembrane actually delivered has 

properties which meet or exceed the guaranteed properties for the type of geomembrane specified.  
The certification shall be signed by a responsible party employed by the Manufacturer shall include 
the following:  
 

 Product identification,  
 Lot number,  
 Geomembrane roll numbers, and 
  

 
The Manufacturer shall perform quality conformance testing on the natural resin for the required 
physical properties prior to shipping material to the site. At a minimum, the following tests shall be 
used to determine material physical properties: 
 

 Density  ASTM D792 or D1505 
 Melt flow index  ASTM D1238 
 OIT  ASTM D3895 

 
In addition, the Manufacturer shall perform quality conformance testing on the geomembrane for the 
required physical properties indicated below prior to shipping material to the site: 
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 Minimum Thickness  - ASTM D5994 
 Minimum Density -  ASTM D792  or D1505 
 Asperity Height - GRI GM-12 
 Carbon Black Content - ASTM D1603 
 Carbon Black Dispersion - ASTM D5596 
 Tensile Properties - ASTM D6693 

Strength @ Break 
Elongation @ Break 

 Tear Resistance - ASTM D1004 
 Puncture Resistance - ASTM D4833 
 Oxidative Induction Time 

Std. OIT - ASTM D3895 
High Pressure OIT - ASTM D5885 

 Oven aging at 85° C  ASTM D5721 
 UV resistance  GRI  GM11 
 2% Secant modulus  ASTM D5323 

 
Prior to the installation, the Manufacturer will provide the CQA Consultant with the following: 
 

 A properties sheet including, at a minimum, all specified properties, measured using test 
methods indicated in the Construction Specifications or equivalent methods approved by 
the ENGINEER and CQA Consultant; 

 A list of quantities and descriptions of materials other than the base polymer which 
comprise the geomembrane; 

 The sampling procedure and results of testing; and 
 A certification that property values given in the properties sheet are minimum or 

maximum values and are guaranteed by the Manufacturer. 
 

The CQA Consultant will verify that: 
 

 The property values certified by the Manufacturer meet all of the Specifications; and 
 The measurements of properties by the Manufacturer are properly documented, the test 

methods used are acceptable, and the geomembrane meets the Manufacturer 
specifications and the Construction Specifications. 

 
 4.4.2 Conformance Testing  

 
The CQA Consultant or a designated independent Geosynthetics CQA Laboratory will perform 
quality assurance testing to verify that the geomembrane meets the requirements of the Construction 
Specifications.  These tests are indicated below.  Samples of the geomembrane material shall be 
taken from the leading edge of the roll and shall be three feet wide by the length of the roll.  Samples 
shall be taken at the factory prior to shipment or upon delivery at the site: 
 

 Minimum Thickness  - ASTM D5994 
 Minimum Density -  ASTM D792 or D1505 
 Asperity Height - GRI GM-12 
 Carbon Black Content - ASTM D1603 
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 Carbon Black Dispersion - ASTM D5596 
 Tensile Properties - ASTM D6693 
 Strength @ Break 
 Elongation @ Break 
 Tear Resistance - ASTM D1004 
 Puncture Resistance - ASTM D4833 

 
4.4.3 Transportation and Delivery 

 
All handling on-site is the responsibility of the CONTRACTOR or Installer.  The CONTRACTOR 
or Installer is responsible for the submittal of shipping manifests and all other relevant documents to 
the CQA Consultant. 
 
Upon delivery at the site, the CQA Consultant shall inventory all rolls and conduct a surface 
observation of each roll or factory panel for defects or damage.  The inspection will be performed 
without unrolling rolls or unfolding factory panels unless defects or damages are found or suspected.  
The CQA Consultant will indicate those rolls with severe flaws that should be removed from the site 
and those rolls with minor flaws. 
 
The CONTRACTOR will be responsible for the storage of the geomembrane on-site upon arriving at 
the site.  The OWNER will provide storage space in a location (or several locations) such that on-site 
transportation and handling are minimized.  Storage space should be protected from theft, vandalism, 
passage of vehicles, etc. 
 
The CQA Consultant will verify that storage space selected is in a well-drained area and that 
cribbing techniques have been used as needed to ensure that the materials will not be sitting in 
ponded water in the event of rainfall. 
 

4.4.4 Construction 
 
The Installer shall submit proposed panel layouts to the CQA Consultant and ENGINEER at least 
seven days prior to mobilization of installation crews.  In general, seams should be oriented parallel 
to the line of maximum slope, i.e., oriented with, not across, the slope.  In corners and other 
geometrically complex locations, the number of seams should be minimized.  No base seam or tee 
seam will be less than five feet from the toe of slopes, or areas of potential stress concentrations, 
unless otherwise authorized by the CQA Consultant. 
 
Once the panel layout is approved, the Installer may not substantially change the layout without 
permission of the CQA Consultant, ENGINEER or OWNER.  The Installer shall submit a drawing 
of proposed seam completion details at panel corners of three or more sheets to the ENGINEER and 
the OWNER prior to shipment of the geomembrane.   
 
Subgrade surfaces to receive geomembrane installation shall be relatively smooth and even and free 
of ruts, voids, protrusions, and deleterious material.  The Installer shall provide written certification 
that the subgrade surface on which the geomembrane will be installed is acceptable. During 
placement, the CQA Consultant will verify that: 
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 Any equipment used does not damage the geomembrane by handling, trafficking, 

excessive heat, leakage of hydrocarbons or other means; 
 The prepared surface underlying the geomembrane has not deteriorated since previous 

acceptance, and is still acceptable immediately prior to geomembrane placement; 
 Any geosynthetic elements immediately underlying the geomembrane are of acceptable 

cleanliness and are free of debris; 
 All personnel working on the geomembrane do not smoke, wear damaging shoes, or 

engage in other activities which could damage the geomembrane; 
 The method used to unroll the panels does not cause scratches or crimps in the 

geomembrane and does not damage the supporting soil; 
 The method used to place the panels minimizes wrinkles (especially differential wrinkles 

between adjacent panels); 
 Adequate temporary loading and/or anchoring (e.g., sand bags, tires), not likely to 

damage the geomembrane, has been placed to prevent uplift by wind (in case of high 
winds, the loading should be continuous along the edges of panels to minimize the risk 
of wind flow under the panels);  

 Direct contact of equipment with the geomembrane is minimized; i.e., the geomembrane 
is protected by geotextiles, extra geomembrane, or other suitable materials, in areas 
where excessive traffic may be expected; and   

 Portable generators may not be placed directly on the geomembrane, but shall be placed 
on a rub sheet. 

The CQA Consultant will notify the ENGINEER and Installer if the above conditions are not 
fulfilled. 
 
After placement and prior to seaming, the CQA Consultant will visually examine each panel for 
damage.  The CQA Consultant will advise the geomembrane installer which panels, or portions of 
panels, should be rejected, repaired, or accepted.  Damaged panels or portions of damaged panels 
that have been rejected will be marked, and their removal from the work area recorded by the CQA 
Consultant. 
 
Prior to seaming, the CQA Consultant shall verify that the seam area is clean and free of moisture, 
dust, dirt, debris of any kind, and foreign material.  The CQA Consultant shall verify that the 
bonding surfaces are thoroughly cleaned by mechanical abrasion for extrusion welds.  Testing of the 
seams shall be conducted by the Installer under the observation of the CQA Consultant.  The 
Installer shall supply qualified personnel and testing equipment.  The CQA Consultant or 
Geosynthetic CQA Laboratory may perform additional testing to verify that the seams meet the 
requirements of the specifications. 
 

4.4.4.1 Trial Seams 
 
Trial seams shall be made each day prior to commencing field seaming.  The seams shall be made on 
fragment pieces of geomembrane under the same surface and environmental conditions as the 
production seams to verify that seaming conditions are adequate.  The trial seams shall be made at 
the beginning of each seaming period; at changes of equipment, equipment settings, operator, 
weather, or sheet temperature; at the CQA Consultant
hours during continuous operation of each welding machine; or at change in material type (i.e., 
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smooth-to-smooth seam versus smooth-to-textured seam).  Each seamer shall make at least two test 
seams each day. 
 
The trial seam sample shall be at least five feet long by one foot wide with the seam centered 
lengthwise.  For dual track fusion welds nine, one-inch wide by six-inch long test strips shall be cut 
from the trial seam.  Quantitatively test three specimens for inside peel adhesion (peel), three for 
outside peel, and then three specimens for bonded seam strength (shear).  For extrusion welds six, 
one-inch wide by six-inch long test strips shall be cut from the trial seam.  Quantitatively test three 
specimens for peel and three specimens for bonded seam strength (shear). 
 
A trial seam sample shall pass when the results of the tests shown below are achieved in both peel 
and shear test and when the break can be described as a film tear bond.  A film tear bond is defined 
as a failure in the ductile mode of one of the bonded sheets by tearing prior to complete separation to 
the bonded area. 
 

 Peel strength (fusion)  ASTM D6392 
 Peel strength (extrusion)  ASTM D6392 
 Shear strength (fusion & extrusion)  ASTM D6392 

 
Trial seams shall be repeated, in its entirety, when any of the trial seam samples fail in either peel or 
shear.  If additional trial seams fail, the seaming apparatus or seamer shall not be accepted and shall 
not be used for seaming until the deficiencies are corrected and two consecutive successful full trial 
seams are achieved.  No welding equipment or welder shall be allowed to begin production welds 
until equipment and welders have a successfully completed trial seam.  Seaming shall not proceed 
when ambient air temperature or adverse weather conditions jeopardize the integrity of the cap 
installation. Installer shall demonstrate that acceptable seaming can be achieved by completing 
passing trial seams. 
 
The remainder of the successful trial seams shall be assigned a number and marked accordingly by 
the CQA Consultant, who shall also log the date, hour, ambient temperature, number of seaming 
apparatus, name of seamer, and pass or fail description.  The sample itself should be archived until 
project completion.   
 

4.4.4.2 Non-destructive Testing 
 
Production seams shall be tested by the Installer continuously using non-destructive techniques.  The 
Installer shall perform all air pressure (fusion welded seams) and vacuum testing (extrusion welded 
seams) under the observation of the CQA Consultant as follows: 
 

 Extrusion Weld Testing  Non-destructive testing of the extrusion weld shall be conducted 
with a vacuum box assembly consisting of a rigid housing, a transparent viewing window, a 
soft gasket attached to the bottom or valve assembly and a vacuum gauge.  The assembly 
shall be capable of maintaining at least a 5 psi vacuum.  A passing extrusion seam shall 
exhibit at least a 5 psi vacuum for at least 15 seconds when using a soapy solution to seal the 
gasket to the seam.  The presence of soap bubbles in rapid succession is indicative of a leak.  
The viewing window should be regularly cleaned to ensure a clear view of the seam section 
being tested.  All areas where soap bubbles appear in rapid succession shall be marked, 
repaired and retested. 
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 Fusion Weld Testing  Non-destructive testing of the fusion weld shall be conducted with an 

air pump or tank capable of generating and sustaining pressure over 30 psig; a sharp, hollow 
needle, or other approved pressure feed device equipped with a pressure gauge; a utility 
knife with hook blade; hot air gun or other device and clamp to seal the ends of the air 
channel.  After sealing both ends, the fusion seam shall be pressurized to 30 psig and the 
pressure allowed to stabilize.  A passing fusion seam shall have a maximum 4 psig vacuum 
loss over a five minute time period. 
 
Once the seam passes the opposite end of the seam shall be punctured to release the air, 
confirming that the entire seam length had been tested.  If air is not released once the 
channel has been punctured, a blockage is present.  Locate faulty area where the blockage is 
and retest seam on both sides of blockage.  A pressure gauge at both ends of the seam will 
also be acceptable. 

 
4.4.4.3 Destructive Testing 

 
Extrusion and fusion welded field seams shall be destructively tested at a minimum frequency of one 
test per 500 linear feet of seamed length per welding machine.  Destructive test samples shall be 
located by the CQA Consultant as seaming progresses and shall be removed by the Installer to obtain 
laboratory test results before the geomembrane is covered.  Samples shall be 12-inches wide by 
minimal length (typically 60 inches) with the seam centered lengthwise (minimum of six inches on 
either side of the seam).  The sample shall be cut into five parts for distribution to the Installer for 
field testing (12-inches), to the Testing Laboratory for conformance testing (12 inches), to the CQA 
Engineer (12-inches), to the Geosynthetic Installer for off-site testing, and to the OWNER for 
archive (12-inches).  Sample size should be reduced to 12-inches by 48-inches when the 
Geosynthetics Installer elects not to test off-site. 
 
Each sample shall be tested five times each for outer peel, inner peel, and shear.  The average values 
of each set of five tests must meet the specification, and four of the five tests must meet the 
specifications for the seam to be considered a passing seam.  If the average of the five tests is 
adequate, but one of the tests is failing, values for the failing test must be at least 80 percent of the 
values required for the seam for the sample to pass.  All tests must exhibit a FTB failure and meet the 
strength requirements provided in the Construction Specifications. 

 

Samples which do not pass the shear and peel tests shall be re-sampled from locations at least ten 
feet on each side of the original location.  These two re-test samples must pass both shear and peel 
testing.  If these two samples do not pass, then additional samples shall continue to be obtained until 
the questionable seam area is defined.   
 

4.4.4.4 Repairs 
 
Any portion of unsatisfactory geomembrane or seam area failing a destructive or non-destructive test 
shall be repaired.  Damaged geomembrane shall be removed and replaced with acceptable 
geomembrane materials if damage cannot be satisfactorily repaired.  Installer shall be responsible for 
repair of damaged or defective areas.  Agreement upon the appropriate repair method shall be 
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decided between the OWNER, ENGINEER or CQA Consultant, and the Installer.  Procedures 
available include the following: 
 

 Patching - Used to repair large holes, tears, undispersed raw materials and contamination 
by foreign matter; 

 Spot Welding - Used to repair pinholes, other localized flaws (minor) or where 
geomembrane thickness has been reduced; 

 Capping - Used to repair large lengths of failed seams; and 
 Replacement - Used to remove the unacceptable seam and replace with new material. 

 
In addition, surfaces of the geomembrane which are to be repaired by extrusion welds shall be lightly 
abraded with disc grinder or equivalent to assure cleanliness.  All geomembrane surfaces shall be 
clean and dry at the time of repair.  Patches or caps shall be extended at least six inches for extrusion 
weld and four inches for wedge weld beyond the edge of the defect.  All corners of patch material 
shall be rounded. 
 
The CQA Consultant shall number and log each patch repair, and the Installer shall non-destructively 
test each repair using methods specified in this plan. 
 

4.4.4.5 Final Inspection 
 
A final inspection shall be completed by the Installer, ENGINEER, CQA Consultant and OWNER 
prior to the Installer demobilizing from the site.  All identified problem areas shall be repaired by the 
Installer and accepted by the CQA Consultant prior to the Installer demobilizing from the site. 
 
4.5 Geonet Composite 
 

4.5.1 Manufacture of Geonet Composite 
 
The Geonet Composite Manufacturer shall provide the ENGINEER and the CQA Consultant with a 
list of guaranteed properties for the type of geonet composite to be supplied.  The Geonet Composite 
Manufacturer shall provide the ENGINEER and the CQA Consultant with 
Installation Guide and a written certification signed by an officer o
Control Manager indicating that the geonet composite actually delivered has properties which meet 
or exceed the guaranteed properties for the type of geonet composite specified.  The certification 
shall be signed by a responsible party employed by the Manufacturer shall include the following:  
 

 Product identification,  
 Lot number,  
 Geonet composite roll numbers affected by shipment, and 
 M  

 
At a minimum, the Geonet Composite shall be as follows: 
 

Geonet Composite 
 Transmissivity  ASTM D4716 
 Ply adhesion  GRI GC-7 
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Net Component 
 Thickness  ASTM D5199 
 Density  ASTM D1505 
 Tensile Strength   ASTM D5035 
 Carbon black content  ASTM D1603 

 
Geotextile Component 
 Mass per unit area  ASTM D5261 
 Apparent opening size  ASTM D4751 
 Flow rate  ASTM D4491 
 Grab tensile strength  ASTM D4632 
 Puncture strength  ASTM D4833 

 
Geonet Composite Resin 
 Density   ASTM D1505 
 Melt flow Index  ASTM D1238 

 
The CQA Consultant shall examine all the Geonet Composite Manufacturer's certifications to ensure 
that the property values listed on the certifications meet or exceed those specified. 
 

4.5.2  Conformance Testing 
 
The CQA Consultant or a designated independent geosynthetics laboratory may perform additional 
quality assurance testing to verify that the geonet composite drainage fabric meets the requirements 
of the specifications.  The minimum testing is indicated below.  Testing frequency shall be as listed 
in the Construction Specifications.  Samples of the geonet composite drainage fabric shall be taken 
from the leading edge of the roll and shall be three feet wide by the length of the roll.  Samples shall 
be taken at the factory prior to shipment or upon delivery at the site. 
 

Geonet Composite 
 Transmissivity  ASTM D4716 
 Ply adhesion  GRI GC-7 

 
Net Component 
 Thickness  ASTM D5199 
 Density  ASTM D1505 
 Tensile Strength   ASTM D5035 
 Carbon black content  ASTM D1603 

 
Geotextile Component 
 Mass per unit area  ASTM D5261 
 Apparent opening size  ASTM D4751 
 Flow rate  ASTM D4491 
 Grab tensile strength  ASTM D4632 
 Puncture strength  ASTM D4833 
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4.5.3 Transportation and Delivery 
 
All handling on-site is the responsibility of the CONTRACTOR or Installer.  The CONTRACTOR 
or Installer is responsible for the submittal of shipping manifests and all other relevant documents to 
the CQA Consultant. 
 
Upon delivery at the site, the CQA Consultant shall inventory all rolls and conduct a surface 
observation of each roll or factory panel for defects or damage.  The inspection will be performed 
without unrolling rolls or unfolding factory panels unless defects or damages are found or suspected.  
The CQA Consultant will indicate those rolls with severe flaws that should be removed from the site 
and those rolls with minor flaws. 
 
The CONTRACTOR will be responsible for the storage of the geonet composite drainage fabric on-
site.  The OWNER will provide storage space in a location (or several locations) such that on-site 
transportation and handling are minimized.  Storage space should be protected from theft, vandalism, 
passage of vehicles, etc. 
 
The CQA Consultant will verify that storage space selected is in a well-drained area and that 
cribbing techniques have been used as needed to ensure that the materials will not be sitting in 
ponded water in the event of rainfall. 
 

4.5.4 Construction 
 
During deployment, the CQA Consultant shall inspect the geonet composite for damage due to 
equipment, deployment across the geomembrane, or other potentially damaging activities. The 
Installer shall handle all geonet composites in such a manner as to ensure they are not damaged in 
any way, and the following shall be complied with: 
 

 On slopes, the geonet composites shall be secured and rolled down the slope in such a 
manner as to continually keep the geonet composite sheet in tension.  If necessary, the 
geonet composites shall be positioned by hand after being unrolled to minimize 
wrinkles.  Geonet composites shall not be placed in the horizontal direction (i.e., across 
the slope).   

 In the presence of excessive wind, geonet composites shall be weighted with sandbags or 
the equivalent.  Such sandbags shall be installed during placement and shall remain until 
replaced with cover material. 

 
Adjacent geonet composites shall be joined according to the Geonet Composite 
recommendations, the Geonet Composite Construction Plans and 
Construction Specifications.  At a minimum, the following requirements shall be met: 
 

 Adjacent rolls shall overlap the geonet component by at least 6 in. and shall provide a 
minimum 2 ft overlap down the slope; 

 These overlaps shall be secured by tying; 
 Tying can be achieved by plastic fasteners or polymer braids.  Tying devices shall be 

white or yellow for easy inspection.  Metallic devices are not allowed;  
 Tying shall be every 5 ft. along the slope or floor and every 6 inches in the anchor 

trench; and 
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 The edges of the geotextile component shall be sewn (to ensure no fines get into the 
drainage medium) using UV stabilized polypropylene thread with chemical properties 
equal to or exceeding those of the geotextile. A two-thread type 401k double-locked 
stitch shall be used for all sewing work.  The thread color should contrast with the 
geotextile color. 

 
The CQA Consultant shall verify the above. 
 
Holes or tears in the geonet composite shall be repaired by placing a patch of geonet composite 
extending a minimum of 2 feet beyond the edges of the hole or tear.  The patch shall be fastened to 
the original roll with approved fasteners spaced every 6 inches around the patch.  If the hole or tear 
width across the roll is more than 50% the width of the roll, the damaged area shall be cut out and 
the two portions of the geonet shall be tied together every 6 inches 
 
4.6  Soil Protective Cover 
 
Protective soil covers consist of soils used to protect the components of the caping systems.  
Protective cover soil shall be free of rubble, wood, stumps, brush, metal, cinders, trash, demolition 
debris, garbage, topsoil, organic soil, loam, sludge and other deleterious materials.  The maximum 
stone size shall be two inches in any dimension and shall not comprise more than five percent of the 
total soil mass.  Protective cover soil shall be classified according to the United Soil Classification 
System as SC, CL, CH, SM, ML, or MH (ASTM D2487). 
 

4.6.1  Construction Observation 
 
Observation of the soil protective layer shall be coordinated with construction testing.  Acceptance 
criteria for construction work shall be as identified in the Construction Specifications.  At a 
minimum, the CQA Consultant shall observe and record the following during the construction of the 
soil protective layer: 
 

 Moisture content and consistency of the soil during processing, placement, and 
compaction; 

 Loose and compacted lift thickness; 
 Stones which may damage underlying geosynthetic components; and 
 Areas where damage due to excess moisture, insufficient moisture, freezing, or 

excessive dessication may have occurred. 
 
The CQA Consultant shall also verify that: 
 

 Placement of the soil protective layer does not proceed at an ambient temperature below 
32°F (0°C) nor above 104 F (40°C) unless otherwise approved; 

 Equipment used for placing soil is not driven directly on any underlying geomembrane; 
and 

 A minimum thickness of 12-inches loose or 9 inches compacted soils are between a light 
dozer, ground pressure of 5 psi (35 kPa) or lighter, and the underlying geomembrane/ 
geonet composite drainage fabric.  (or as required by the Construction Specifications). 
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When placing overlying material on the geonet composite drainage fabric every effort must be made 
to minimize wrinkle development. Small wrinkles should be isolated and covered as quickly as 
possible to prevent their growth. The placement of cover materials shall be observed by the CQA 
Consultant to ensure that wrinkle formation is minimized and, in all cases that the geonet composite 
drainage fabric is not folded over on itself.  The minimum thickness shall be certified by the 
surveyor in accordance with the Construction Specifications. 
 

4.6.2  Construction Testing 
 
All construction quality assurance testing shall be conducted in accordance with the Construction 
Specifications.  All field and laboratory tests shall be conducted on samples taken from the soil 
protective layer materials during the course of the construction work.  Testing and sampling 
procedures shall be observed and documented by the CQA Consultant.  
 
Quality assurance of the soil protective layer shall consist of monitoring the work as soil protective 
layer construction proceeds and laboratory and field testing to assure that the protective cover layer 
materia1 conformance and construction performance specifications are achieved. 
 
Construction Observation:  The CQA Consultant will be on-site at all times when soil protective 
layer construction is ongoing, so that all relevant activities can be observed and documented.  The 
ENGINEER will visit the site periodically as construction progress warrants.  Such visits will be 
frequent enough so that the ENGINEER is fully knowledgeable of the construction methods and 
performance and can determine that CQA observation and testing activities are adequate to meet the 
terms and intent of this Plan. 
 
Visual observation shall include, but not be limited to, the following: 
 

 Moisture content and distribution, particle size, and other physical properties of the soil 
during processing, placement, and compaction; 

 Maximum clod size and breakdown of soil structure; 
 Stones or other inclusions, which may damage underlying geosynthetics components or 

adversely affect compaction, lift bonding, and in-place testing/sampling; and 
 Areas where damage due to excess moisture, insufficient moisture, or freezing may have 

occurred. 
 
Construction Testing:  During protective cover layer construction, field moisture/density testing may 
be performed using a nuclear density gauge (ASTM D2922 and D3017) at a frequency as detailed in 
the Construction Specifications. 
 
Protective Cover Layer Thickness Verification:  Protective cover layer thickness verification shall be 
determined by instrument survey method only; no test probes that create holes will be allowed.  The 
verification points for record purposes shall be on a grid not exceeding 10,000 square feet per grid.  
If the area under evaluation is less than 10,000 square feet, a minimum of two grid points is required 
for verification.  The selected grid shall be the same for both beginning and finished elevations of the 
soil cap, so that minimum thicknesses can be calculated and verified. 
 
Post-Construction Care of Protective Cover Layer:  The integrity of the protective cover layer shall 
be maintained by moistening to prevent the material from desiccating.  Conversely, the protective 
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cover layer shall be kept free of standing water by providing sufficient surface water run-on controls 
and adequately pumping to remove run-off after rainfall events.  Damage caused by rain shall be 
repaired, and if the lift must be reworked as determined by the CQA Consultant, then appropriate 
retesting (including field moisture-density) may be performed. 

 
4.6.3 Defects and Repairs 

 
4.6.3.1 Identification 

 
If a defect is identified in the protective cover layer, the CQA Consultant shall determine the extent 
and the nature of the defect. If the defect is indicated by an unsatisfactory test result, the CQA 
Consultant shall determine the extent of the deficient area by additional tests, observations, a review 
of records, or other means that the CQA Consultant deems appropriate. 
 

4.6.3.2 Notification 
 
After determining the extent and nature of the defect, the CQA Consultant shall promptly notify the 
CONTRACTOR and the ENGINEER. 
 

4.6.3.3 Repairs and Retesting 
 
The CONTRACTOR shall correct all deficiencies to meet the Construction Specifications.  The 
CQA Consultant shall schedule appropriate retests when the work defect has been corrected. All 
retests by the CQA Consultant must verify that the defect has been corrected before any additional 
work is performed by the CONTRACTOR in the area of the deficiency.  The CQA Consultant shall 
observe any repair and report any noncompliance with the above requirements in writing to the 
ENGINEER. 
 
4.7 Vegetative Support Layer 

 
Vegetative support layer material generally consists of medium-textured soils capable of supporting 
vegetative growth.  Establishment of vegetation reduces cover erosion due to water and wind, and 
protects the soil and/or geosynthetic cover against damage. Site-specific criteria for the vegetative 
support layer shall be specified in the Construction Specifications.   
 

4.7.1 Quality Control Documentation 
 
Prior to the construction of a vegetative support layer, any required tests shall be conducted to verify 
that proposed sources meet the Construction Specifications. Testing shall be performed by the CQA 
Consultant or other laboratory approved by the ENGINEER. 
 
The CONTRACTOR shall submit the results of these tests to the ENGINEER.  The ENGINEER 
shall accept or reject the material based on these test results. 
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4.7.2 Construction Observation 
 
The vegetative support layer shall be compacted to the specified thickness.  The firmness of the 
compacted vegetative support layer varies with the type of vegetation specified for the cover, and 
should be indicated in the Construction Specifications. 
 
The CQA Consultant shall: 
 

 Observe the quantity and the uniformity of any soil amendment incorporated within the 
tilled depth before seeding; 

 Ensure that the seeding application equipment is appropriate for the job. The rate of seed 
and mulch application, amount and uniformity of coverage, and watering instructions as 
provided in the Construction Specifications shall be closely observed; and 

 Examine the perimeter areas to ensure that no unseeded area remains. 
 
The CQA Consultant shall report any nonconformance to the ENGINEER. 
 
Thickness verification of the vegetative support layer shall be determined by instrument survey 
method only; no test probes that create holes will be allowed.  The verification points for record 
purposes shall be on a grid not exceeding 10,000 square feet per grid.  If the area under evaluation is 
less than 10,000 square feet, a minimum of two grid points is required for verification.  The selected 
grid shall be the same for both beginning and finished elevations of the vegetative support layer, so 
that minimum thicknesses can be calculated and verified. 

 
4.7.3 Defects and Repairs 

 
4.7.3.1 Identification 

 
If a defect is identified in the vegetative support layer, the CQA Consultant shall determine the 
extent and the nature of the defect. If the defect is indicated by an unsatisfactory test result, the CQA 
Consultant shall determine the extent of the deficient area by additional tests, observations, a review 
of records, or other means that the CQA Consultant deems appropriate. If the vegetative support 
layer has been subject to adverse weather conditions during construction, the CQA Consultant shall 
reexamine the vegetative support layer for possible damage in overly wet or windblown areas. 
 

4.7.3.2 Notification 
 
After determining the extent and nature of the defect, the CQA Consultant shall promptly notify the 
CONTRACTOR and the ENGINEER.  
 

4.7.3.3 Repairs and Retesting 
 
The CONTRACTOR shall correct all deficiencies to meet the Construction Specifications. The CQA 
Consultant shall schedule appropriate retests when the work defect has been corrected. All retests by 
the CQA Consultant must verify that the defect has been corrected before additional work is 
performed by the CONTRACTOR in the area of the deficiency.  The CQA Consultant shall observe 
any repair and report any noncompliance with the above requirements in writing to the ENGINEER. 
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5.0 FINAL CERTIFICATION 
 
Certification shall be prepared by the CQA Consultant and submitted upon completion of the work.  
This report shall include all reports prepared by the CQA personnel, summarize the activities of the 
project, and document all aspects of the quality assurance program performed.  The CQA report shall 
contain the results of all the construction quality assurance testing, including documentation of any 
failed test results, descriptions of procedures used to correct the improperly installed material, and 
the results of all retesting performed.  The CQA report shall also contain as-built drawings noting 
any deviation from the approved plans and shall contain a comprehensive narrative including, but not 
limited to, regular reports from the project engineer, a series of color photographs of major project 
features, and documentation of proceedings of all progress meetings.   The Certification shall be 
sealed and signed by a professional engineer registered in the State of North Carolina. 
 
Certification reports required by regulatory agencies will also be prepared and submitted as required.  
Subconsultants and testing laboratories shall also prepare certification reports for their respective 
areas of responsibility. 
 
5.1 Construction Certification 
 
The Final Certification Report shall include assessment
the Construction Plans and Specifications and physical sampling and testing.  The Final Certification 
Report shall also include statements summarizing the extent of construction, with special attention 
given to changes from the design plans.  The report will certify the results of the various field tests 
and laboratory tests performed, and assess whether or not the constructed project is in compliance 
with the Construction Plans and Specifications. 
 
5.2 Geosynthetics Certification 
 
 The Final Certification Report shall include as a minimum the following information: 
 

 Personnel involved with the project (with experience listed); 
 Scope of work; 
 Summaries for the installation of the geosynthetics; 
 Conformance test results; 
 Trial weld test results; and 
 Field seaming test results (including laboratory tests, as applicable); 

 
6.0 RECORD DRAWINGS 
 
The preparation of Record Drawings is the responsibility of the CONTRACTOR.  They shall be 
sealed and signed by a professional engineer or surveyor registered in the State of North Carolina.  
Also, all drawings shall be included in digital format, prepared in a program agreed upon prior to the 
start of construction.  Record Drawings should be included by the CQA Consultant with the Final 
Certification Report.   
 
They shall include drawings from the Installer showing: 
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 Layout of all geomembrane field panels to scale relative to the surveyed anchor 
trench; 

 Identification of all seams and panels with appropriate numbers or "identification 
codes"; 

 Location of all patches and repairs; and 
 Location of all destructive test samples. 

 
The Record Drawings shall address the geomembrane layer and, if necessary, applicable cross-
sections shall show layouts of geosynthetics that are unusual or differ from the Construction Plans. 
 
In addition, Record Drawings shall show: 
 

 Final surveyed construction grades for the different layers of construction including, 
base grades, intermediate grades and final soil grades, if applicable; 

 The as-built thickness of the compacted soil cap throughout the cell; 
 Piping and appurtenances; and  
 Locations of key features 

 
 

(end) 
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1.0 GENERAL FACILITY OPERATION 

1.1 Overview 

This Operations Manual was prepared for operations of the WI High Point Landfill, LLC 
(Permit No. 41-16) located in High Point, NC as shown in Figure 1.  This document 
discusses the operation of the following landfill units and other solid waste management 
activities: 

 
• C&D landfill; 
• Reclamation activities; and  
• Scales and Scale House. 

 
Refer to Figure 2 for the location of existing and proposed landfill units and other solid 
waste management activities.  
 
The information contained herein was prepared to provide facility with a clear 
understanding of how the Design Engineer assumed that the completed facility would be 
operated.  While deviations from the operations outlined here may be acceptable, they 
should be reviewed and approved by the Design Engineer.  Please refer to the 
appropriate permit application for a detailed discussion and calculations for the 
individual components of each landfill unit, including phasing plans.   
 
1.2 Contact Information 

All correspondence and questions concerning the operation of the WI High Point 
Landfill, LLC facility should be directed to the appropriate Operator and State personnel 
listed below.  WI High Point Landfill, LLC is a wholly owned subsidiary of Waste 
Industries USA, Inc.  For fire or police emergencies, dial 911. 
 

1.2.1 WI High Point Landfill, LLC 

Address:  5830 Riverdale Drive 
   High Point, North Carolina 27282 
Scale House Phone: (336) 886-3560 
Fax:   (336) 886-7496 
General Manager: Roger Marcum 
Email:   roger.marcum@wasteindustries.com 
Phone:   (336) 668-3712 
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1.2.2 Waste Industries USA, Inc.  

Address:  3301 Benson Drive, Suite 600 
Raleigh, North Carolina 27609 

Region Manager: Brent Kirchhoff 
Email:   brent.kirchhoff@wasteindustries.com 
Phone:  (919) 877-2228 
Fax:    (919) 557-9523 

 
1.2.3 North Carolina Department of Environment and Natural Resources 

North Carolina DENR - Raleigh Central Office (RCO) 
217 West Jones Street 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 
Phone:  (919) 707-8200 
Fax:  (919) 707-8200 
 
North Carolina DENR – Winston-Salem Regional Office 
585 Waughtown Street 
Winston-Salem, North Carolina 27107 
Phone: (336) 771-5000 
Fax: (336) 771-4630 

 
Division of Waste Management (DWM) - Solid Waste Section: 
Field Operations Branch Head: Mark Poindexter (RCO) 
Email:     mark.poindexter@ncdenr.gov 

 Western District Supervisor:  Jason Watkins (WSRO) 
 Email:     jason.watkins@ncdenr.gov 

Environmental Senior Specialist: Hugh Jernigan (WSRO) 
 Email:     hugh.jernigan@ncdenr.gov  
 
 

Division of Energy, Mineral and Land Resources- Land Quality Section 
 
Address: North Carolina DENR – Winston-Salem Regional Office (WSRO) 

585 Waughtown Street 
Winston-Salem, North Carolina 27107 

Phone:   (336) 771-5000 
 Fax:     (336) 771-4630 

 Regional Engineer: Matthew Gantt, P.E. (WSRO) 
 Email:   matthew.gantt@ncdenr.gov  

Environmental Engineer I: Shannon Leonard (WSRO) 
 Email:    Shannon.leonard@ncdenr.gov 
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1.3 Facility Operating Hours 

Normal hours of operation will be 7:00 A.M. to 4:30 P.M.  Monday through Friday and 
7:00 A.M. to 1:00 on Saturdays as needed.  The facility will be closed on holidays as 
designated by the Owner.  The Owner may elect to modify these hours from time to time. 
 
1.4 Access Control 

Limiting access to the C&D landfill and reclamation area is important for the following 
reasons: 

 
• Unauthorized and illegal dumping of waste materials is prevented. 
• Trespassing, and injury resulting therefrom, is discouraged. 
• The risk of vandalism is greatly reduced. 

 
Access to active areas of the landfill will be controlled by a combination of fences and 
natural barriers, and strictly enforced operating hours through the landfill entrance off 
of Riverdale Road.  A scale house attendant will be on duty at all times when the landfill 
facility is open for public use to enforce access restrictions (see also Section 1.4.1). 
 

1.4.1 Physical Restraints 

The site will be accessed by Riverdale Drive.   Scales and a scale house are 
located near the entrance along Riverdale Road on the facility’s property.  All 
waste will have been weighed prior to being placed in the landfill or discharged 
to the pad.   
 
1.4.2 Security 

The entrance along Riverdale Drive has a gate which will be securely locked 
during non-operating hours.  Frequent inspections of gates and fences will be 
performed by landfill personnel.  Evidence of trespassing, vandalism, or illegal 
operation will be reported to the Owner. 
 

1.5 Signage 

A prominent sign(s) containing the information required by the DWM will be placed at the 
main landfill entrance.  This sign(s) will provide information on operating hours, 
operating procedures, acceptable wastes and/or information as required under the 
facility permit.  Additional signage will be provided as necessary within the landfill 
complex to distinctly distinguish the roadway to the active landfill phase(s).  Service and 
maintenance roads for use by operations personnel will be clearly marked and barriers 
(e.g., traffic cones, barrels, etc.) will be provided as required. 
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1.5.1 Waste Limit Markers 

During construction of new phases, expansion of the facility, or following closure 
of areas, waste limit markers will be used to identify the permitted limits of 
waste.  The waste markers will be constructed of non-degradable material and 
will clearly state “waste limit” or “edge of liner” in bold lettering.  Offsets are 
acceptable such that all wording is clear to DWM and operational staff.  The 
waste markers will be maintained and replaced when damaged 

 
1.6 Communications 

Two way radio communications will be maintained between the landfill and reclamation 
operations, the landfill manager and the scale house and office.  The scale house and 
site offices have telephones in case of emergency and for the conduct of day-to-day 
business.  Emergency telephone numbers are displayed in these locations.  Cellular 
phones are available for key operating staff (i.e. managers, operators). 
 
1.7 Fire Control 

Although no open burning of waste is allowed at the facility, the possibility of fire within 
the processing and storage areas, the landfill, or a piece of equipment must be 
anticipated in the daily operation of the facility.  Potential fire hazards include both 
surface conditions and subsurface conditions.  Surface conditions include equipment 
operations and newly placed waste.  Subsurface conditions include existing waste 
previously landfilled. 

 
1.7.1 Open Burning 

With the exception of the controlled burning of land clearing debris generated on-site or 
from emergency clean-up operations, no open burning is allowed at the facility.  
Controlled burning will occur only if permitted or approval by the DWM, the Division of 
Air Quality (DAQ), and the local fire department. 

1.7.2 Fire Tetrahedron1 

To better understand the properties of fire we can 
examine the fundamental methods to extinguish it.  
The fire “tetrahedron” illustrates the rule that in 
order to ignite and burn, each component 
represents a property of flaming fire; fuel, oxygen, 
heat, and chemical chain reaction. A fire is 
prevented or extinguished by Aremoving@ any one of them.  A fire naturally occurs 

                                                      
1 National Fire Protection Association (www.nfpa.org) 
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when the elements are combined in the right mixture (e.g., more heat needed for 
igniting some fuels, unless there is concentrated oxygen).  The fire tetrahedron is 
a more modern adaptation of the traditional fire “triangle” recognizing the 
chemical reactions that may occur as a component – “the uninhibited chain 
reaction”. This chain reaction is the feedback of heat to the fuel to produce the 
gaseous fuel used in the flame. In other words, the chain reaction provides the 
heat necessary to maintain the fire.  These principles are integral in the 
prevention and management of potential fire situations.  Please note this 
information is considered as a basis of understanding and may be superseded by 
the direction and skill of the local Fire Marshall. 
 
1.7.3 Equipment 

A combination of factory installed fire suppression systems and/or portable fire 
extinguishers will be operational on all pieces of heavy equipment at all times.  
Potential fire hazards are created from the build-up of fine, dry dust particles on 
and around operational motors and control panels.  The presence of these build-
ups can cause overheating and potential fire if periodic equipment cleaning and 
maintenance are not practiced.  Portable fire extinguishers should be maintained 
in a state of readiness on each piece of moving equipment and equipment should 
be cleaned periodically.  

 
1.7.4 General Fire Management Strategies 

Each fire situation is site specific; however, general strategies for active fire 
management include the following (in no particular order): 
 

• Accelerated high temperature combustion (displacing fuel); 
• Covering of the landfill burn area with soil (reduce oxygen); 
• Covering of the burn area with foams (reduce oxygen); 
• Flooding the burn area with water (reduce heat); 
• Injecting an inert gas such as CO2 (reduce oxygen);  
• Excavating the burning material (displacing fuel) and then extinguishing it 

in small controlled areas; and 
• Applying extinguishing agents that will interfere with and inhibit the 

combustion process at the molecular level (break the chemical reaction). 
 

1.7.5 Fires Within Disposal Areas 

Fires within the landfill disposal areas will be limited by the use of periodic cover 
as a fire break and control of "hot" loads entering the landfill.  Trained personnel 
at the scale house will turn away all trucks containing waste that is suspected to 
be hot.  If a hot load is placed on the working face, then the load will be spread as 
thin as possible and cover soil will be immediately placed on the waste to 
extinguish the fire. 
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In general, fires that break out close to the surface of the disposal area should be 
excavated and smothered with cover material.  Deep fires should be smothered 
out by placing moist soil on the surface and by constructing soil barriers around 
the fire.  Where the smothering technique fails, the burning material must be 
excavated and smothered or quenched with water once the burning material is 
brought to the surface.  Water is usually not effective unless it can be directly 
applied to the burning material. 
 
1.7.6 Notification 

The Operator will verbally notify the DWM (see Section 1.2.3) within 24 hours of 
discovery of a fire within any landfill disposal area.  In addition, written 
documentation describing the fire, the actions carried out to extinguish the fire, 
and a strategy for preventing future occurrences will be provided to the DWM 
within 15 days following any such occurrence on the Fire Occurrence 
Notification Form included in Appendix A. 

 
1.7.7 Coordination With Local Fire Department 

A copy of this Operations Manual will be filed with the local fire department 
including all contact information for the facility. 

 
1.8 SEVERE WEATHER CONDITIONS 

Unusual weather conditions can directly affect the operation of the facility.  Some of 
these weather conditions and recommended operational responses are as follows. 

 
1.8.1 Ice Storms 

An ice storm can make access to the facility dangerous, prevent movement or 
placement of cover soil, and, thus, may require closure of the reclamation area 
and the landfill until the ice is removed or has melted. 

 
1.8.2 Heavy Rains 

Exposed soil surfaces can create a muddy situation in some portions of the 
facility during rainy periods.  The control of drainage and use of crushed stone on 
unpaved roads should provide all-weather access for the site and promote 
drainage away from critical areas.  In areas where the aggregate surface is 
washed away or otherwise damaged, new aggregate should be used for repair. 

 
Intense rains can affect newly constructed drainage structures such as swales, 
diversions, cover soils, and vegetation.  After such a rain event, inspection by 
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facility personnel will be initiated and corrective measures taken to repair any 
damage found before the next rainfall. 

 
1.8.3 Electrical Storms 

The open area of a landfill is susceptible to the hazards of an electrical storm.  If 
necessary, facility activities will be temporarily suspended during such an event.  
Refuge will be taken as necessary in the on-site buildings or in rubber-tired 
vehicles. 

 
1.8.4 Windy Conditions 

Facility operations during a particularly windy period may require that the 
working face be temporarily shifted to a more sheltered area.  When this is done, 
the previously exposed face will be immediately covered with cover materials. 

 
1.8.5 Violent Storms 

In the event of hurricane, tornado, or severe winter storm warning issued by the 
National Weather Service, facility operations may be temporarily suspended until 
the warning is lifted.  Cover material will be placed on exposed waste and 
buildings and equipment will be properly secured.  A radio capable of tuning to 
NOAA Weather Radio-Providence shall be periodically monitored by landfill 
personnel. 

 
1.9 EQUIPMENT REQUIREMENTS 

The Operator will maintain on-site equipment required to perform the necessary facility 
activities.  Periodic maintenance of all equipment and minor and major repair work will 
be performed at designated maintenance zones. 
 
The anticipated equipment requirements for operation and maintenance of the site are 
listed in the following table.  These may vary based upon volume coming into the facility 
for recovery or disposal. 
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 Table 1: Equipment Requirements 
 

Description Primary Function (Allocation) 
1) Compactors (1) Waste placement and compaction 
2) Dozers (1) Stripping and grading of borrow areas, fine grading, 

slope work, and site cleanup 
3) Excavator (1) General site work, loading and placement of cover 

materials, and sediment control cleanup 
4) Water Truck (1) Dust control 
5)  Grinder (1) Grind pallets and wood waste 
6)  Sweeper (1) General site clean-up 
7)  Articulated Dump Truck (1) Hauling soils and other materials 
8) Other Equipment As needed. 

 
1.10 PERSONNEL REQUIREMENTS 

At least one responsible individual trained and certified in facility operations and 
asbestos awareness will be present at all times during all operating hours of the facility.  
An attendant will be present to oversee the loading and unloading of waste.  Annually, a 
supervisor, certified as a Manager of Landfill Operations (MOLO) by the Solid Waste 
Association of North America (SWANA) will train each facility employee.  As part of this 
training, personnel learn to recognize loads which may contain prohibited wastes. 
 
The anticipated personnel requirements for operation and maintenance of the site are 
listed in the following table.  The numbers of site personnel can be adjusted based upon 
volume of waste received for disposal. 
 

Table 2: Personnel Requirements 
 

Description Primary Function (Allocation) 
1)  General Manager (1) Overall management of the facility 
2)  Operations Manager (1) Manage facility operations 
3)  Scale house Attendant (1) Receiving and weight for incoming loads 
4) Operators (4) Management of workface, inspect site, cover 

placement 
5)  Temp Labor (4) General labor and operational staff around 

the site 
 

1.11 HEALTH AND SAFETY 

All aspects of the facility operations were developed with the health and safety of the 
operating staff, customers, and neighbors in mind.  Prior to commencement of 
operations of the facility, a member of the operating staff will be designated site safety 
officer.  This individual, together with the facility's management will modify the site 
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safety and emergency response program to remain consistent with SWANA and 
Occupational Safety and Health Administration (OSHA) guidance. 

 
Safety equipment provided includes equipment rollover protective cabs, seat belts, 
audible reverse warning devices, hard hats, safety shoes, and first aid kits.  Facility 
personnel will be encouraged to complete the American Red Cross Basic First Aid 
Course.  Other safety requirements as designated by the Owner and Operator will also 
be implemented. 
 
Facility employees will be routinely trained in health and safety by supervisory staff.  All 
training will be documented.  The following are some general recommendations for the 
health and safety of workers: 

 
1.11.1 Personal Hygiene 

The following items are recommended as a minimum of practice: 
 

• Wash hands before eating, drinking, or smoking. 
• Wear personal protective equipment as described in Section 1.11.2.  
• Wash, disinfect, and bandage ANY cut, no matter how small it is.  Any 

break in the skin can become a source of infection. 
• Keep fingernails closely trimmed and clean (dirty nails can harbor 

pathogens). 
 

1.11.2 Personal Protective Equipment 

Personal Protective Equipment (PPE) must be evaluated as to the level of 
protection necessary for particular operating conditions and then made available 
to facility employees.  The list below includes the PPE typically used and/or 
required in a solid waste management facility workplace. 
 

• Safety shoes with steel toes. 
• Noise reduction protection should be used in areas where extended 

exposures to continuous high decibel levels are expected. 
• Disposable rubber latex or chemical resistant gloves for handling and/or 

sampling of waste materials. 
• Dust filter masks. 
• Hard hats (in designated areas). 

 
Following use, PPEs= should be disposed of or adequately cleaned, dried, or 
readied for reuse. 
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1.11.3 Mechanical Equipment Hazard Prevention 

All equipment should be operated with care and caution.  All safety 
equipment such as horns, backup alarms, and lights should be functional.  
A Lockout-Tagout program will be used to identify equipment in need or 
under repair and insure that operation is Aoff-limits@ prior to maintenance 
or repair.  All operators will be trained in the proper operation of 
equipment. 

 
1.11.4 Employee Health and Safety 

Some general safety rules are: 
 

• Consider safety first when planning and conducting activities. 
• Review the equipment O&M manual(s) prior to attempting 

repairs/changes. 
• Remember the buddy system for repair of mechanical equipment. 
• Post emergency contact phone numbers. 
• Provide easy and visible access to the Right to Know materials. 
• Provide easy and visible access to first aid kits and fire extinguishers. 

 
1.11.5 Physical Exposure 

Facility personnel may come in contact with the fluids, solids, and airborne 
constituents found at the facility.  Routine training should be conducted 
regarding the individual and collective materials used at the facility and their 
associated hazards.  Training concerning safe work practices around these 
potential exposures should cover the use of equipment and proper disposal 
procedures.   

 
1.11.6 Material Safety Data Sheets 

Material Safety Data Sheets (MSDS) will be collected on every waste (if available) 
that enters the facility.  Information will also be made available for all chemicals 
stored on site for use at the facility.  MSDS sheets will be stored in a location with 
all other Right to Know information for the site. 

 
1.12 UTILITIES 

Electrical power, water, telephone, and restrooms will be provided at the scale house 
and the site offices. 
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1.13 RECORD KEEPING PROGRAM 

The Operator will maintain the following records in an operating record at the landfill: 
 

A. Current permit(s) (Permit to Construct, Permit to Operate, etc.); 
B. Current operations manual/plan and engineering plan; 
C. Inspection reports; 
D. Audit and compliance records; 
E. Annual landfill reports (including survey and other documentation related to 

airspace usage); 
F. Waste inspection records (see Section 2.4.1); 
G. Daily tonnage records and disposal records maintained at the scale house - 

including source of generation; 
H. Waste determination records; 
I. Quantity, location of disposal, generator, and special handling procedures for all 

special wastes disposed of at the site (if applicable); 
J. List of generators and haulers that have attempted to dispose of restricted 

wastes; 
K. Employee training procedures and records of training completed; 
L. All ground water monitoring and surface water quality information (See the 

current Water Quality Monitoring Plan) including: 
1. Monitoring well construction records; 
2. Sampling dates and results; 
3. Statistical analyses; and 
4. Results of inspections, repairs, etc. 

M. LFG monitoring results and remedial measures as required (see the current LFG 
Monitoring Plan); 

N. All closure and post-closure information, where applicable, including: 
1. Notification of intent to close; 
2. Testing; 
3. Certification; and 
4. Recording. 

O. Cost estimates or financial assurance documentation; 
P. A notation of the date and time of final cover placement; 

 
The operating record will be kept up to date by the Operator or his designee.  It will be 
presented upon request to the DWM for inspection.  A copy of this Operations Manual 
will be kept at the facility and will be available for use at all times. 
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2.0 WASTE HANDLING OPERATIONS 

2.1 Overview 

This section describes the required waste handling operations for the WI High Point 
Landfill, LLC facility. 
  
2.2 Acceptable Waste 

The WI High Point Landfill, LLC facility will only accept waste that is generated from the 
approved service areas as shown in Figure 3, is consistent with the North Carolina solid 
waste regulations and the general conditions established in the operating permit.  The 
acceptance of waste materials must satisfy the following definitions: 
 

• Construction and Demolition Debris Waste: 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 waste 

• Inert Debris Waste: as defined in G.S. 130A-290 (a)(14) means solid waste that 
consists solely of materials such as concrete, brick, concrete block, 
uncontaminated soil, rock, and gravel.  

• Land Clearing and Inert Debris Waste: 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. 

• Asphalt: in accordance with G.S. 130-294 (m). 
• Asbestos: as defined by 40 CFR 61. 
• Other Waste:  other solid waste as approved by the Solid Waste Section of the 

Division of Waste Management. 
 
In addition, the special wastes described in Section 2.5.3 may also be accepted at this 
facility. 
 
2.3 Prohibited Wastes 

In accordance with 15A NCAC 13B .0542(e), municipal solid waste (MSW), liquid or 
industrial waste and yard trash will not be accepted at the facility. Shingles identified as 
asbestos containing materials (ACMs) as defined by 40 CFR 61 will not be processed at 
the reclamation pad.  Shingles will be managed in accordance with the procedures 
described in Section 3.4.  Hazardous waste as defined by 15A NCAC 13A including 
hazardous waste from conditionally exempt small quantity generators will not be 
accepted at the facility.  Barrels and drums shall not be accepted unless they are empty 
and perforated with no materials or wastes contained within.  In addition, no 
polychlorinated biphenyl (PCB) waste will be accepted.  WI High Point Landfill, LLC will 
implement a waste screening program described in Section 2.4, to prohibit these types 
of waste.   
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WI High Point Landfill, LLC will not knowingly dispose of C&D waste from areas by which 
local government ordinances prohibit the disposal of C&D waste. 
 
Asbestos waste may be accepted by the facility if handled according to Section 2.5.3.1. 
 
2.4 Waste Screening Programs 

To assure prohibited wastes are not entering the facility, screening programs have been 
implemented.  Waste received at the scale house entrance and waste taken to the 
reclamation area or the working face is inspected by trained personnel.  These 
individuals have been trained to spot indications of suspicious wastes, including: 
hazardous placarding or markings, liquids, powders or dusts, sludges, bright or unusual 
colors, drums or commercial size containers, and "chemical" odors.  Screening 
programs for visual and olfactory characteristics of prohibited wastes are an ongoing 
part of the facility operation.  
 

2.4.1 Waste Receiving and Inspection  

All vehicles must stop at the scale house located near the entrance of the facility 
and visitors are required to sign-in.  All waste transportation vehicles are 
weighed and the content of the load assessed.  The scale attendant(s) requests 
from the driver of the vehicle a description of the waste it is carrying to ensure 
that unacceptable waste is not allowed into the facility.  The attendant(s) then 
visually checks the vehicle as it crosses the scale.  Signs informing users of the 
acceptable and unacceptable types of waste are posted at the scale house or in 
the vicinity of the entrance to the site.  Once passing the scales, the vehicles 
containing recyclable materials are routed to the recovery area and vehicles 
containing C&D wastes are routed to the landfill. 

 
Vehicles are randomly selected for screening on a regular basis, depending on 
personnel available.  At least one vehicle per week, but not less than 1% by 
weight of the waste stream entering the facility (based on the annual average), 
will be randomly selected by inspection personnel.  A random truck number and 
time will be selected (e.g., the tenth load after 10:00 a.m.) on the day of 
inspections.  However, if something looks suspicious is spotted in any waste load, 
that load is inspected further. 
 
Random inspections for vehicles transporting waste to the landfill are directed to 
an area adjacent to the working face where the vehicle will be unloaded.  Waste 
is carefully spread using suitable equipment.  An attendant trained to identify 
wastes that are unacceptable at the landfill, inspects the waste discharged at the 
screening site.  If unacceptable waste is found, including wastes generated from 
outside of the service area, the load will be isolated and secured by flagging, 
barrels, cones, or flags around the area.  For unacceptable wastes that are non-



 
WI High Point Landfill, LLC  Operations Manual 
August 2013  Page 14 

hazardous, the Operator will then notify officials of the DWM (see Section 1.2.3) 
within 24 hours of attempted disposal of any waste the landfill is not permitted to 
receive in order to determine the proper course of action.  For unacceptable 
wastes that are hazardous, the Hazardous Waste Contingency Plan outlined in 
Section 2.4.2 will be followed.  Within 15-days following the incident, the facility 
will submit written notification to DWM.   The hauler is responsible for removing 
unacceptable waste from the facility’s property.    
 
If no unacceptable waste is found, the load will be pushed to the working face 
and incorporated into the daily waste cell.  All random waste inspections will be 
documented by landfill staff using the waste screening form provided in 
Appendix B. 
 
In addition to random waste screening described above, waste unloaded on the 
active face will be inspected by the equipment operators, trained to spot 
unacceptable wastes, before and during spreading and compaction.  Any 
suspicious looking waste is reported immediately to the designated primary 
inspector for further evaluation. 
 
Random inspections for vehicles transporting waste to the reclamation pad are 
directed to an area of the tipping floor where the vehicle is unloaded.  Waste is 
carefully spread using suitable equipment.  An attendant trained to identify 
wastes that are unacceptable for processing or landfill disposal inspects the 
waste discharged at the screening area.  If unacceptable waste is found, the load 
will be isolated, reloaded, and the generator/hauler will be logged and escorted 
out of the facility.  For unacceptable wastes that are non-hazardous, the 
Operator will notify the DWM (see Section 1.2.3) within 24-hours of attempted 
disposal of any waste the facility is not permitted to receive to determine the 
proper course of action.  Within 15-days following the incident, the facility will 
submit written notification to DWM.   The hauler is responsible for removing 
unacceptable waste from the facility’s property.    
 
For unacceptable wastes that are hazardous, the Hazardous Waste Contingency 
Plan outlined in Section 2.4.2 will be followed.  To determine the liquid content 
of the waste, a liquid determination will be performed by the paint filter test (see 
Appendix C for apparatus and procedures).  The hauler is responsible for 
removing unacceptable waste from the landfill property.  If no unacceptable 
waste is found, the load will be pushed to the working face and incorporated into 
the daily waste cell.   
 
2.4.2 Hazardous Waste Contingency Plan 

In the event that identifiable hazardous waste or waste of questionable character 
is detected at the recovery area or landfill, appropriate equipment, protective 
equipment, personnel, and materials as necessary will be employed to isolate 
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the wastes.  DWM will be notified immediately (see Section 1.2.3) that an 
attempt was made to dispose of hazardous waste at the facility.  If the vehicle 
attempting disposal of such waste is known, all attempts will be made to prevent 
that vehicle from leaving the site or, if the vehicle has left the site, immediate 
notice will be served on the owner of the vehicle that hazardous waste, for which 
they have responsibility, has been disposed of at the facility. 
 
The facility staff will assist DWM as necessary and appropriate in the removal 
and disposition of the hazardous waste and in the prosecution of responsible 
parties.  If needed, the hazardous waste will be covered with either on-site soils 
or other tarping material until such time when an appropriate method can be 
implemented to properly handle the waste.  The cost of the removal and 
disposing of the hazardous waste will be charged to the owner of the vehicle 
involved.  Any vehicle owner or operator who knowingly dumps hazardous waste 
in the landfill may be barred from using the landfill. 
 
Should an incident where hazardous waste is found at the landfill occur, the 
event will be documented by landfill staff using the waste screening form 
provided in Appendix B. 
 
Records of information gathered as part of the waste screening programs will be 
maintained at the facility during its active life and as long as required by WI High 
Point Landfill, LLC and DWM. 

 
2.5 Waste Disposal 

2.5.1 Access 

The location of access roads during waste placement will be determined by 
operations personnel in order to reflect waste placement strategy. 
 
2.5.2 General Procedures 

Waste transportation vehicles will arrive at the working face at random intervals.  
There may be a number of vehicles unloading waste at the same time, while 
other vehicles are waiting.  In order to maintain control over the unloading of 
waste, a certain number of vehicles will be allowed on the working face at a time.  
The actual number will be determined by the truck spotter or equipment 
operator.  This procedure will be used in order to minimize the potential of 
unloading unacceptable waste and to control disposal activity.  Operations at the 
working face will be conducted in a manner which will encourage the efficient 
movement of transportation vehicles to and from the working face, and to 
expedite the unloading of waste. 
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The approach to the working face will be maintained such that two or more 
vehicles may safely unload side by side.  A vehicle turn-around area large enough 
to enable vehicles to arrive and turn around safely with reasonable speed will be 
provided adjacent to the unloading area.  The vehicles will back to a vacant area 
near the working face to unload.  Upon completion of the unloading operation, 
the transportation vehicles will immediately leave the working face area.  
Personnel will direct traffic necessary to expedite safe movement of vehicles. 

 
Waste unloading at the landfill will be controlled to prevent disposal in locations 
other than those specified by site management.  Such control will also be used to 
confine the working face to a minimum width, yet allow safe and efficient 
operations.  The width and length of the working face will be maintained as small 
as practical in order to maintain the appearance of the site, control windblown 
waste, and minimize the amount of cover required each day.  Normally, only one 
working face will be active on any given day, with all deposited waste in other 
areas covered by either periodic or final cover, as appropriate. 
 
The procedures for placement and compaction of solid waste include: unloading 
of vehicles, spreading of waste into 2 foot lifts, and compaction on relatively flat 
slopes (i.e. 5H:1V max.) using a minimum number of three full passes. 
The use of portable signs with directional arrows and portable traffic barricades 
will facilitate the unloading of wastes to the designated disposal locations.  These 
signs and barricades will be placed along the access route to the working face of 
the landfill or other designated disposal areas which may be established. 

 
2.5.3 Special Waste Management 

2.5.3.1 Asbestos Management 

WI High Point Landfill, LLC may dispose of regulated asbestos-containing 
materials (RACM) within the C&D landfill.  RACM means: 
 

(a) Friable asbestos materials; 
(b) Category I nonfriable ACM that has become friable; 
(c) Category I nonfriable ACM that will be or has been subjected 

to sanding, grinding, cutting, or abrading; or 
(d) Category II nonfriable ACM that has a high probability of 

becoming or has become crumbled, pulverized, or reduced to 
powder by the forces expected to act on material in the course 
of demolition or renovation operations regulated by this 
subpart. 
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Asbestos containing materials are further defined as: 
 

• Category I nonfriable asbestos-containing material means 
asbestos containing packings, gaskets, resilient floor covering, 
and asphalt roofing products containing more than one (1) percent 
asbestos as determined using the method specified in Appendix E, 
Subpart E, 40 CFR part 763, Section 1, Polarized Light Microscopy. 

• Category II nonfriable ACM means any material, excluding 
Category I nonfriable ACM, containing more than one (1) percent 
asbestos as determined using the methods specified in Appendix 
E, Subpart E, 40 CFR part 763, Section 1, Polarized Light 
Microscopy that, when dry, cannot be crumbled, pulverized, or 
reduced to powder by hand pressure. 

• Nonfriable asbestos-containing material means any material 
containing more than one (1) percent asbestos as determined 
using the method specified in Appendix E, Subpart E, 40 CFR part 
763, Section 1, Polarized Light Microscopy, that, when dry cannot 
be crumbled, pulverized, or reduced to powder by hand pressure.  
This material is non-regulated. 
 

Asbestos will only be accepted if it has been processed and packaged in 
accordance with Federal (40 CFR 61) regulations.  Disposal of asbestos 
waste must be in accordance with 15A NCAC 13B .0542(c).  Asbestos will 
arrive at the site in vehicles that contain only the asbestos waste and only 
after advance notification by the generator. 
 
Once the hauler brings the ACM to the landfill, the hauler will be directed 
to the designated asbestos disposal area by operations personnel.  The 
designated disposal area will be prepared by operations personnel by 
leveling a small area using a dozer or loader.  Prior to disposal, the 
landfill operators will stockpile cover soil near the designated asbestos 
disposal area.  The volume of soil stockpiled will be sufficient to cover the 
waste and to provide any berms, etc. to maintain temporary separation 
from other landfill traffic. 
 
Once placed in the prepared area, the asbestos waste will be covered with 
a minimum of 18 inches of soil placed in a single lift.  The surface of the 
cover soil will be compacted and graded using a tracked dozer or loader.  
The landfill compactor will be prohibited from operating over asbestos 
disposal areas until at least 18 inches of cover are in-place. 
 
The landfill staff will utilize the Waste Placement Grid (Figure 4) to 
record the approximate location and elevation of the asbestos waste once 
cover is in-place.  The Solid Waste Manager will then review pertinent 
disposal and location information to assure compliance with regulatory 
requirements and enter the information into the Operating Record. 
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Once disposal and recording for asbestos waste is completed, the 
disposal area may be covered with waste.  No excavation into designated 
asbestos disposal areas will be permitted. 

 
2.5.4 Periodic Cover 

At least weekly or sooner, a 6 inch layer of earthen material will be placed 
over the exposed waste.  This periodic cover is intended to control 
vectors, fire, odors, and blowing debris. 

 
2.6 Severe  Weather Conditions 

Unusual weather conditions can directly affect the operation of the facility.  Some of 
these weather conditions and recommended operational responses are as follows. 
 

2.6.1 Ice Storms 

An ice storm can make access to the landfill dangerous, prevent movement or 
placement of periodic cover, and, thus, may require closure of the facility until 
the ice is removed or has melted. 
 
2.6.2 Heavy Rains 

Exposed soil surfaces can create a muddy situation in some portions of the 
landfill during rainy periods.  The control of drainage and use of crushed stone 
on unpaved roads should provide all-weather access for the site and promote 
drainage away from critical areas.  In areas where the aggregate surface is 
washed away or otherwise damaged, new aggregate should be used for repair. 
 
Intense rains can affect newly constructed drainage structures such as swales, 
diversions, cover soils, and vegetation.  After such a rain event, inspection by 
landfill personnel will be initiated and corrective measures taken to repair any 
damage found before the next rainfall. 
 
2.6.3 Electrical Storms 

The open area of a landfill is susceptible to the hazards of an electrical storm.  If 
necessary, landfilling activities will be temporarily suspended during such an 
event.  To guarantee the safety of all field personnel, refuge will be taken in the 
on-site buildings or in rubber-tired vehicles. 
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2.6.4 Windy Conditions 

The proposed operational sequence minimizes the occurrence of unsheltered 
operations relative to prevailing winds.  If this is not adequate during a 
particularly windy period, work will be temporarily shifted to a more sheltered 
area.  When this is done, the previously exposed face will be immediately covered 
with cover materials.  In addition, laborers will pick up wind-blown debris as 
needed after episodes of strong wind. 
 
2.6.5 Violent Storm 

In the event of hurricane, tornado, or severe winter storm warning issued by the 
National Weather Service, landfill operations may be temporarily suspended until 
the warning is lifted.  Cover material will be placed on exposed waste and 
buildings and equipment will be properly secured. 

 
2.7 Height Monitoring 

The landfill staff will monitor landfill top and side slope elevations, when such elevations 
approach the grades shown in the Facility Plan2, the final top-of-waste grades will be 
staked to limit over-placement of waste. 
 
2.8 Recordkeeping 

The facility will maintain an accurate record of the amount of solid waste received at the 
landfill.  On or before August 1 annually, the operator will submit a facility report to the 
DWM and to each county from which waste was received.  Minimally, the facility report 
will document the tons of waste received on a monthly basis, the origin of the waste, the 
type of waste received, the tons diverted, and the tons disposed.  A measurement of the 
volume utilized in the landfill cells must be performed during the first and second 
quarter of each calendar year. 
  

                                                      
2 Golder Associates NC, Inc., Facility Plan WCA of High Point Construction and Demolition Landfill, 
August 2008. 
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3.0 RECOVERY AREA OPERATIONS 

The facility’s material recovery operation is intended to segregate co-mingled recoverable 
and/or reusable materials from the site’s waste stream and temporarily store these materials 
within the permitted facility.  The material recovery operation will take place within the 
reclamation area and recovered materials will be relocated within this area due to space 
constraints from time to time.  Material recovery operations will only take place within the 
permitted waste limits (as shown on Figure 5). Temporary material storage (prior to the end 
use) may take place in adjacent areas where waste processing has not yet begun, but still within 
the permitted limits of active area. 
 

3.1 Access 

Traffic will be clearly directed to the appropriate processing or recovery area.  The 
traffic speed on the site should be less than 10 MPH.  Rutting of gravel roadway surfaces 
must be repaired by the placement of additional gravel on the roadway and not solely by 
grading the rut.  This will maintain the separator geotextile placed below most gravel 
roadway surfaces.   
 
3.2 Recovered Material Management 

Only waste loads which are predominantly recyclable materials will be diverted to the 
sorting area. It is anticipated that up to 20% of the C&D waste stream (by weight) 
delivered to the site will be segregated, recovered, recycled and/or reused.  Recovered 
materials that are removed from the waste stream for re-use on-site (i.e., processed 
wood waste/mulch, crushed concrete, etc.) will be re-weighed on the site’s scales prior 
to being used on-site.  Materials that are not recoverable, but which were received 
within the sorting area, will be reloaded and hauled to the landfill for proper disposal. 
 
3.3 General Procedures 

The processing and recovery operations will be conducted in accordance with the 
approved Operation Plan and conditions of the Solid Waste Permit issued by the DWM. 

 
Refer to Figure 6 for a flowchart outlining the overall facility operations.  
  
Facility operations are anticipated as follows: 
 
1. Collection vehicles delivering waste to the facility will enter through the main 

entrance on Riverdale Drive; 
2. Vehicle will pass over the scales, be weighed, and inspected; 
3. Vehicles will be directed to the tipping area or storage area; 
4. Source separated wood pallets and cardboard from non-C&D waste sources 

must not be unloaded onto the tipping floor.  Wood pallets must be unloaded onto 
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the sorted clean wood pile or into a container.  Cardboard must be unloaded into 
a storage container.   

5. By-pass materials directed to the storage area will include untreated wood, 
brick/block, shingles, metal, and other miscellaneous materials.  With the 
exception of shingles, by-pass materials will not be subjected to secondary 
screening at the tipping floor or the pick line.  Shingles will not be processed 
until asbestos-free testing verification results are received.   

6. Clean wood materials will be sold off-site or stockpiled for on-site wood grinding.  
Ground wood will be stockpiled on-site for offsite sales. 

7. The attendant will direct vehicles to a designated area of the tipping floor.   
8. Once the vehicle is in position, the waste load will be discharged directly onto the 

tipping floor.  A spotter will inspect the discharged waste.  If no unacceptable 
materials are identified in the load, the materials will be processed as recyclable 
materials. 

9. Heavy equipment will load the materials onto the screener where metals, fine 
materials, and unacceptable content can be removed.  Unacceptable materials 
and fines recovered by the screening equipment will be transported to the on-
site landfill.  Recovered metals will be sold off-site. 

10. Recoverable materials will be conveyed to the pick line.  Hand separation of 
materials will occur, as needed.  Sorted recoverable materials will be 
transferred to the storage areas or directly into trailers for off-site sales.     

11. Discarded materials will be segregated and stockpiled for re-loading and hauling 
to the on-site landfill.   

 
3.4 Shingles Management 

High Point LLC accepts source separated shingles at the recycling facility.  No grinding 
or physical manipulation of shingles other than sorting and reclaiming metals from 
these materials occurs at the facility.  
 
Each transportation vehicle delivering shingles for recycling is weighed and inspected at 
the scale house.  A secondary screening occurs at the processing area.  Vehicles 
containing source-separated shingles are directed to the shingles storage area.  Testing 
for ACM is provided by S.T. Wooten.  WI High Point Landfill, LLC does not process any 
loads containing shingles until the ACM content is known and verification from S.T. 
Wooten is received confirming that the shingles do not contain asbestos.  Shingles that 
cannot be processed due to possible ACM content are reloaded and transported to the 
landfill for disposal. 
 
Tested and asbestos-free shingles delivered to the storage area are reloaded and 
transported to the screener and conveyor.  Metals and fines are removed from the 
shingles as the material is conveyed to the pick line.  A water line is available to control 
dust and keep the shingles moist, as needed.  The shingles are sorted and placed into 
containers or stockpiled for off-site sales.  The recovered metal materials are placed 
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into containers for off-site sales.  The fines are reloaded into containers and transported 
to the on-site landfill for disposal. 
    

3.4.1 Special Waste Management 

3.4.1.1 Asbestos Management 

WI High Point Landfill, LLC does not process any known or recognized 
shingles containing asbestos materials.  For unacceptable waste that is 
discovered, the Hazardous Waste Contingency Plan outlined in Section 
2.4.2 will be followed.   
 
At least one responsible individual trained in the provisions of the 
National Emission Standards for Hazardous Air Pollutants (NESHAP) as 
an Asbestos Abatement Contractor/Supervisor will be present at all times 
during all operating hours of the facility.  Annually, this responsible 
individual will receive annual refresher training with respect to Asbestos 
Hazardous Emergency Response Act (AHERA).  In addition, site 
employees receive annual training on asbestos awareness and the 
identification of ACMs.   
 

3.4.2 Air Quality 

Air quality and dust control for the materials processing operation are controlled 
by a water line located near the conveyor system.  The water line will be utilized 
as needed to adequately dampen the material to control air borne particles.   
 
A street sweepers and water truck control the generated dust and overall site 
appearance.  

 

3.5 Recovered Material Storage  

Except for wood, concrete, and inert material, recovered materials must be placed in 
containers by the end of each operating day unless it is covered by a tarp to prevent 
leaching by rainfall.  Recovered materials placed in containers must be removed from 
the site once the container is full.  A limit of approximately 150 cubic yards of wood may 
be stockpiled at any time.   
 
Non-recoverable materials must be placed in storage containers or in trucks at the end 
of each operating day.  Windblown materials must be collected at the end of the day and 
no material may be allowed to leave the facility boundary.  Storage containers containing 
non-recoverable materials must be disposed in the on-site landfill at the end of the 
operating day.   
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3.6 Recovered Materials and End Uses 

The recovered materials will generally be removed by hand.  Heavy equipment and 
screeners will assist with materials separation, as needed.  Materials will be placed into 
containers or stockpiles, processed, transported for disposal, and either re-used on-site 
or sold.  Recovered materials will not be stored speculatively.  The anticipated end uses 
of the recovered wastes the following: 

 
Table 3: Recovered Materials End Uses 

 
 

RECOVERED WASTE  
 

GENERAL OPERATION  
 

ANTICIPATED END USES 
 

 
Corrugated Cardboard 

 
Source separated delivery or 

segregated by hand; and placed 
into closed (covered) roll-off box 

(not baled). 

 
 

Sold off-site. 

 
 

Clean Wood Waste (no 
painted, stained, or 

otherwise contaminated 
wood) 

 
Source separated or segregated 

with heavy equipment; metal 
separated (magnets); and 
placed into roll-off box or 

stockpiled; wood will be chipped 
and/or ground on-site or 

shipped off-site for grinding. 

 
Sold off-site, or used for on-

site mulching, erosion control. 
 

Removed metal will be sold off-
site. 

 
 

Scrap Metals 

 
Source separated or segregated 
by hand and/or heavy equipment 

and placed into roll-off box. 

 
 

Removed metal sold off-site. 

 
  

Gypsum Wallboard 

 
Segregated by hand and/or 

heavy equipment and placed 
into roll-off box. 

 
 

Sold off-site. 

 
 

Clean Concrete 

 

 

 
Source separated or segregated 

with heavy equipment; rebar 
separated (magnets); directly 

delivered to landfill or 
stockpiled on-site. 

 

 
Used for on-site road 

aggregate, delivered to landfill, 
or sold off-site. 

 
Removed metal sold off-site. 

 

Shingles 

Materials received as 
segregated loads or separated 
with heavy equipment; metal 

separated (magnets); and 
placed into roll-off box or 

stockpiled 

 

Shingles sold off-site. 

 

Removed metal sold off-site. 
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3.7 Safety 

All equipment operating in the reclamation area will be equipped with back-up alarms.  
All appropriate Personal Protective Equipment will be worn by workers in the recycling 
area, including two-way radios between the workers and equipment operators. 

 
Asbestos Containing Waste (ACW) or suspected ACW will not be hauled to, or dumped 
into, the sorting area. ACW will be buried in accordance with applicable North Carolina 
and NESHAP requirements. 

 
3.8 Equipment 

Anticipated equipment to be used in and around the recycling area will include: 
 

• one rubber-tired loader, skid-steer, or bobcat; and 
• one excavator. 

 
Other equipment may be added as needed.  Containers will generally consist of steel 
roll-off boxes, both covered and open, depending on the contents, and will be stored in 
proximity to the reclamation area.  Cardboard and wallboard containers will be covered.  
All containers will generally be removed from the site as they are filled. 

 
3.9 Personnel 

Based on permitted site tonnage, up to three (3) site personnel, including equipment 
operators, are anticipated for operations within the reclamation area of the site.  

 
3.10 Recordkeeping 

The facility will maintain accurate records of daily waste and recovered material 
activities.  Daily records will document the weight of waste received and recovered and 
the origins of the loads.  Additionally, the operator will maintain monthly records of the 
amount of recovered materials sold or used on-site and the amount of waste 
transported for disposal.  Documentation of end-users/processors/recyclers of the 
recovered materials will be maintained on-site. 
 
On or before August 1 annually, the operator will submit a facility report to the DWM and 
to each county from which waste was received.  Minimally, the facility report will 
document the tons of waste received on a monthly basis, the origin of the waste, the type 
of waste received, the tons diverted, and the tons disposed. 
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4.0 ENVIRONMENTAL MANAGEMENT 

4.1 Overview 

This section reviews the overall environmental management tasks required for the 
successful operation of the C&D landfill. 
 
4.2 Erosion and Sedimentation Control 

A separate erosion and sedimentation control plan is provided in the Erosion and 
Sedimentation Control Plan of the Permit Application.  This plan describes the 
engineered features and practices for preventing erosion and controlling sedimentation 
at this site.  The erosion and sediment control system consists of the following major 
components: 

 
1. Drainage Channels  
2.  Diversion Berms (Side Slope Swales and Cap Diversion Berm) 
3. Down Pipes 
4. Sediment Basins/Traps. 
 

The landfill side slopes are designed with 3H:1V slopes and diversion berms placed 
along the slope.  The berms are designed to keep water volumes and velocities low 
enough to minimize erosion of the landfill cover.  Maintenance of the cover system will 
involve periodic mowing and repair of any erosion problems and bare spots.  These 
items will be inspected at least once a month and after any significant rainfall events. 
 
The down pipes are designed to carry concentrated flows of surface water off of the 
landfill.  The down pipes will be inspected at least once a month and after any significant 
rainfall event. 
 
Additional erosion control measures have been taken within the drainage channels and 
at points of stormwater discharge.  All final cover should be inspected regularly for 
erosion damage and promptly repaired. 
 
Stormwater run-off from the C&D landfill is conveyed to sediment basins and traps.  
These structures should be inspected regularly for sediment build-up or erosion 
damage and should be cleaned out when sediments fill the lower half of each structure. 
 

4.2.1 Stormwater Diversion in Constructed Cells 

Waste shall not be placed in standing water. All collected stormwater within the 
cell shall be removed by pumping in low areas. 
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4.3 Groundwater Monitoring 

A separate water quality management plan has been prepared for the site under a 
separate cover.  Groundwater monitoring and regulatory reporting will be completed in 
accordance with this plan.   
 
4.4 Landfill Gas Control 

A separate landfill gas control and monitoring plan has been prepared for the site under 
a separate cover.  Landfill gas management will be completed in accordance with this 
plan. 

 
4.5 Litter Control 

The vegetative trees/brushes act as a barrier to keep litter contained within the site and 
a litter control crew will pick up litter around the site and on access roads routinely as 
required. 
 
4.6 Vector Control 

Due to the nature of the waste disposed in this landfill, vector control is not expected to 
be of concern. 
 
4.7 Odor Control 

Due to the nature of the waste disposed in this landfill, odor is not expected to be of 
concern. 
 
4.8 Dust Control 

Dust related to waste hauler traffic on the access roads will be minimized by using a 
water truck to limit dust on the gravel portion of the road.  Dust generated by excavation 
of cover soil will be limited by watering the cut soil areas if accessible to the water truck. 
 
4.9 Interim Cover 

In addition to the occasional placement of the 6 inches of earthen material over the 
exposed waste, an additional 12 inches of earthen cover should be placed on all waste 
surfaces that have not received waste in 30 days but are below final elevation.  This 
intermediate cover should be graded and seeded such that precipitation run-off is 
channeled to the stormwater collection system.  
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4.10 Interim Cover Monitoring 

Routine inspections of the entire site will include monitoring the interim covers to 
ensure the adequacy of the vegetative protective cover and to identify potential erosion 
concerns.  Corrective actions will be taken to address any identified areas of concern. 
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Fire Occurrence Notification Form 

Operations Manual 
WI High Point Landfill, LLC 

NC Solid Waste Permit No. 41-16 
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Appendix B 

Waste Screening Form 
 

Operations Manual 
WI High Point Landfill, LLC 

NC Solid Waste Permit No. 41-16 
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WI High Point Landfill, LLC 
Construction and Demolition Landfill 

Permit No. 41-16 
(336) 886-3560 

 WASTE SCREENING FORM 
 
Day / Date:      Time Weighed in:   
Truck Owner:      Driver Name:    
Truck Type:      Vehicle ID / Tag No:   
Weight:      Tare:     
Waste Generator / Source:   
  

 
Reason Load Inspected: Random Inspection    Staff Initials   

Detained at Scales    Staff Initials   
Detained by Operating Staff   Staff Initials   

 
Inspection Location:   
 
Approved Waste Determination Form Present? Yes      No                  N/A   
 
Description of Load:   
  
  
 
Load Accepted (signature)        Date    
Load Not Accepted (signature)       Date    
  
  
 
Reason Load Not Accepted (complete only if load not accepted) 
 
Description of Suspicious Contents:  

Color:   Hazardous Waste Markings: 
Texture:    

Drums Present:   Smell: 
Est. Cubic Yards in Load:    

Est. Tons in Load:    
 
City of High Point Emergency Management Contacted? Yes   No   

 
Company or Authority Contacted?    
Hazardous Materials Present:    
  
 
Hauler Notified (if waste not accepted)   Phone:   Time Contacted: 
Other Observations:   
  
 
Final Disposition 
Signed:         Date     
         Waste Screening Inspector or Landfill Manager 
 
Attach related correspondence to this form. 
File completed form in Operating Record. 
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Appendix C 

Paint Filter Liquids Test 
EPA Method 9095 

Operations Manual 
WI High Point Landfill, LLC 

NC Solid Waste Permit No. 41-16 
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METHOD 9095 
PAINT FILTER LIQUIDS TEST 

From EPA SW-846 
 
 
1.0 SCOPE AND APPLICATION 

1.1 This method is used to determine the presence of free liquids in a representative sample 
of waste. 
 
1.2 The method is used to determine compliance with 40 CFR 264.314 and 265.314. 
 

5. SUMMARY OF METHOD 

2.1 A predetermined amount of material is placed in a paint filter.  If any portion of the 
material passes through and 
drops from the filter within the 
5 minute test period, the 
material is deemed to contain 
free liquids.  
 

6. INTERFER

ENCES 

3.1 Filter media were 
observed to separate from the 
filter cone on exposure to 
alkaline materials.  This 
development causes no 
problem if the sample is not 
disturbed. 
 

7. APPARAT

US AND  

MATERIAL

S 

4.1 Conical paint filter:  
Mesh number 60 (fine meshed 



 

size).  Available at local paint stores such as Sherwin-Williams and Glidden for an approximate 
cost of $0.07 each. 
 
4.2 Glass funnel:  If the paint filter, with the waste, cannot sustain its weight on the ring 
stand, then a fluted glass funnel or glass funnel with a mouth large enough to allow at least 1 
inch of the filter mesh to protrude should be used to support the filter.  The funnel is to be fluted 
or have a large open mouth in order to support the paint filter yet not interfere with the 
movement, to the graduated cylinder, of the liquid that passes through the filter mesh. 
 
4.3 Ring stand and ring or tripod. 
 
4.4 Graduated cylinder or beaker:  100-mL. 
 

8. REAGENTS 

5.1 None. 
 

9. SAMPLE COLLECTION, PRESERVATION, AND HANDLING 

6.1 All samples must be collected according to the directions in Chapter Nine of EPA SW-
846. 
 
6.2 A 100 mL or 100 g representative sample is required for the test.  If it is not possible to 
obtain a sample of 100 mL or 100 g that 
is sufficiently representative of the 
waste, the analyst may use larger size 
samples in multiples of 100 mL or 100 g, 
i.e., 200, 300, 400 mL or g.  However, 
when larger samples are used, analysts 
shall divide the sample into 100-mL or 
100-g portions and test each portion 
separately.  If any portion contains free 
liquids, the entire sample is considered 
to have free liquids. 
 

10. PROCEDURE 

7.1 Assemble test apparatus as 
shown in Figure 1.  
 
7.2 Place sample in the filter.  A 
funnel may be used to provide support 
for the paint filter. 
 
7.3 Allow sample to drain for 5 
minutes into the graduated cylinder. 
 



 

7.4 If any portion of the test material collects in the graduated cylinder in the 5-min. period, 
then the material is deemed to contain free liquids for purposes of 40 CFR 264.314 and 265.314. 
 

11. QUALITY CONTROL 

8.1  Duplicate samples should be analyzed on a routine basis. 
 

12. METHOD PERFORMANCE 

9.1 No data provided. 
 

13. REFERENCES 

10.1 None required. 
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Closure Post-Closure Plan 
 

Permit Renewal Application 
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1.0 INTRODUCTION 
 
Pursuant to the North Carolina Solid Waste Management Rules (15A NCAC 13B), this Closure and 
Post-Closure Plan is submitted as part of the permit amendment application to construct Phase 2 of 
the WCA of High Point C&D Landfill in Guilford County, North Carolina.  

 
The permitted WCA of High Point C&D Landfill encompasses approximately 154 acres, 49.2 of 
which are approved for unlined capacity by the Solid Waste Section of North Carolina (Division). 
The approved lined capacity acreage has been subdivided into seven (7) five-year Phases.  The 
facility is currently operating in Phase 1.  Construction of Phase 1 was completed in phases; 
construction of the last cell of Phase 1 was completed on April 2006.     

 
The facility will be closed in accordance with the requirements of Rule .0543 of the North Carolina 
Solid Waste Management Rules (15A NCAC 13 B).  The facility may be capped in one construction 
event or in phases as described below. 
 
2.0 CAP DESIGN 
 
The proposed closure cap has been designed to minimize infiltration and erosion.  Components of the 
proposed closure cap are discussed as follows.  Cross sectional details of the proposed cap and the 
alternate cap are provided on Drawing No. EP-7 (see Appendix CP-1)  
 
Intermediate Cover:   On-site soils will be used to provide a minimum 12 inches of intermediate 
cover over landfilled materials and a base for cap construction. 
 
Passive Gas Vents  Passive gas vents will be installed at a frequency of one per two acres of cap.  A 
typical passive gas vent is detailed on Drawing No. EP-7.  Passive venting of landfill gas will protect 
the integrity of the cap by preventing excessive pressure buildup beneath the cap. 
 
Gas Migration Layer  A geonet composite will be installed between the intermediate cover and the 
overlying infiltration layer.  The geonet composite will provide a pathway for accumulated gas to 
move laterally and then upward through the vents at the landfill surface. 
 
Infiltration Barrier:   The infiltration layer is proposed to consist of either (1) 18 inches of compacted 
soil with a permeability no greater than 1x10-5 cm/sec, or (2) a 40-mil FML cap (alternate cap). This 
layer will be constructed over the geonet composite that will serve as the gas migration layer.  In the 
case of soil, the permeability requirement will be achieved using laboratory test data for borrow soil 
material, and construction specifications developed prior to construction.  Installation and testing 
requirements for the infiltration barrier are provided in the Specifications and the CQA Plan.   
 
Drainage Layer:  A geomembrane cap is proposed as an alternate to a soil cap.  If the geomembrane 
alternate is used, a geosynthetic drainage layer consisting of a geonet and geotextile composite will 
be placed over the geomembrane to promote drainage. 
 
Erosion Layer:  The erosion layer will consist of a minimum eighteen (18) inches of moderately 
compacted soil.  The final six inches of material will consist of topsoil or organically amended soil 
capable of sustaining native plant growth. 
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Vegetation - After placement of the erosion layer, the area will be seeded.  Seeding will be 
accomplished in accordance with the "North Carolina Erosion and Sediment Control Planning and 
Design Manual", and recommendations from the Cooperative Extension Office.   Mulch and erosion 
matting will be used as needed to control erosion and promote vegetative growth.  The vegetative 
cover will be inspected regularly.  Areas found to be sparsely covered will be revegetated. 
 
3.0 CAP STABILITY 
 
Stability of the final cover system will be affected by material selection, settlement, and freeze thaw 
and is discussed below: 
 
3.1 Stability 
 
Stability of the proposed cap and alternate cap was evaluated as discussed in the Engineering Plan.  
The proposed design was found to be stable at slopes as steep as 3 Horizontal to 1 Vertical (3H:1V).  
     
3.2 Settlement 
 
Non-uniform settlement can be expected over the entire waste footprint.  The primary mechanism of 
settlement is waste consolidation due to decomposition of the landfilled material.  According to 
Daniel, et al, long-term settlement is typically 5 to 15 percent over 20 to 30 years; however, the 
majority of this settlement (approximately 5%) is expected to occur in the first few months following 
waste placement.  Post settlement slopes have been designed to be a minimum of five percent. 
 
3.3 Freeze Thaw 
 
Based on a published map of frost depths throughout the United States (EPA, November 1993:  
A530-R-93-017), the anticipated maximum depth of freeze/thaw effects on the site is less than or 
equal to 18 inches.  Since the thickness of erosion layer is a minimum of 18 inches, freeze/thaw is not 
expected to affect the performance of the proposed cap or alternate cap. 
 
3.4 Inspection 
 
Quarterly inspections of the final cover will be conducted to look for areas of the cap that might be 
damaged.  Should these inspections indicate problem areas, (ponding, erosion rills, cap displacement, 
etc.), repairs will be initiated as soon as practical. 
 
4.0 WASTE VOLUME 
 
The total footprint of Phase 1 is 12.1 acres.  The total airspace of Phase 1 has been estimated as 
797,243 cubic yards. An estimate of the total airspace in Phase 2 is 907,155 cubic yards. After 
allowing for daily/intermediate cover, cap and soil protective cover, an estimated total of 1,466,551 
cubic yards of waste will have been disposed of at the facility.  Supporting calculations are included 
in Appendix CP-2. The calculation is based on the volume between proposed top of base grades and 
final grades, and assumptions regarding the density of waste and cover soil in the fill.  
 



WCA of High Point C&D LF        Closure/Post Closure Care Plan November 2008 
Phase 2 Expansion - 3 - 063-6526 
   

Golder Associates NC Inc 
WCA Closure Plan (Nov 08 rev).DOC 

5.0 CLOSURE 
 
5.1 Closure Schedule 
 
Prior to beginning closure of any portion of the facility, WCA of High Point will notify the Division 
that a notice of intent to close the facility or portion of the facility has been placed in the operating 
record.   
 
WCA of High Point shall begin closure activities of each C&D landfill (LF) unit as required by Rule 
.0543(c)(5) no later than 30 days after the date on which the C&DLF unit receives the known final 
receipt of wastes, no later than 30 days after the date that a 10 acre or greater area of waste is within 
15 feet of design grades, or no later than one year after the most recent receipt of wastes, if the 
C&DLF unit has remaining capacity.  Extensions beyond the deadline for beginning closure may be 
granted by the Division if the owner or operator demonstrates that the portion of the C&DLF unit has 
the capacity to receive additional wastes and the owner and operator has taken and will continue to 
take all steps necessary to prevent threats to human health and the environment from the unclosed 
C&DLF unit.   
 
WCA of High Point shall complete closure activities of each C&DLF unit in accordance with this 
Plan within 180 days following the beginning of closure as specified above.  Extensions of the 
closure period may be granted by the Division if the owner or operator demonstrates that closure 
will, if necessary, take longer than 180 days and that they will continue to take all steps necessary to 
prevent threats to human health and the environment from the unclosed C&DLF unit. 
 
An itemized list of closure activities and a proposed schedule follow. 
 

Activity Proposed Timeframe 
(in days following last receipt of waste) 

Grade Intermediate Cover 0 - 30 
Survey 15 - 45 
Place Cap 45 - 135 
Place Erosion Layer 75 - 150 
Seeding (Permanent)* 100 - 180 
Prepare and Submit Closure Certification 150-210 

 
*Depending on the time of year, permanent seeding may need to be delayed up to three months.  
In that event, temporary seeding shall be placed within the specified time frame. 
 

5.2 Certification 
 
Following closure of each unit or portions of units, the owner and operator shall notify the Division 
that a certification, signed by the project engineer verifying that closure has been completed in 
accordance with the closure plan, has been placed in the operating record.  This Certification will 
state that the site was closed in accordance with the Closure Plan and applicable solid waste 
regulations and laws as required by Rule .0543(c)(7).   
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5.3 Recordation 
 
Following closure of all C&DLF units, the owner and operator shall record a notation on the landfill 
facility property deed, or some other instrument that is normally examined during a title search, and 
notify the Division that the notation has been recorded and a copy has been placed in the operating 
record.  The notation on the deed shall in perpetuity notify any potential purchaser of the property 
that the land has been used as a C&DLF unit or facility and its use is restricted under the Closure 
Plan as required by Rule .0543(c)(8). 
 
5.4 Closure Cost Estimate 
 
An estimate of closure costs is provided in Appendix CP-3.  All costs are given in 2006 dollars. 
 
6.0 POST-CLOSURE ACTIVITIES 
 
Post-closure activities will be conducted at the landfill in accordance with Rule .0543 for a period of 
30 years following closure of the landfill.  The Division may decrease the length of the post-closure 
period if the owner or operator demonstrates that the reduced period is sufficient to protect human 
health and the environment, and the Division approves this demonstration.  The period might be 
increased by the Division if the Division determines that the lengthened period is necessary to protect 
human health and the environment. 
 
6.1 Contact 
 
The person responsible for the facility during the post-closure care period is: 

Site Manager 
5830 Riverdale Drive;  
Jamestown, North Carolina 27282 
336.886.3560 

 
6.2 Post-Closure Maintenance 
 
Post-closure maintenance and monitoring will be conducted at the WCA of High Point C&D Landfill 
for a period of 30 years after final closure.   Monitoring will include semi-annual sampling of 
groundwater and surface water, quarterly gas monitoring and quarterly inspection of the final cover 
and monitoring and control systems.  Maintenance needs identified through the monitoring program 
will be initiated no later than 60 days after the discovery, and within 24 hours if a danger or eminent 
threat to human health or the environment is indicated. 
   
6.3 Inspection Plan 
 
Routine inspections will be conducted throughout the post-closure care period.  These inspections 
will be carried out quarterly unless problems are detected that indicate that more frequent visits are 
warranted. Potential impacts to the public and environment will be considered in determining the 
inspection frequency.  Items to be included in the monthly inspection will be as follows: 
 

 Access and security control; 
 Cap System; 
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 Stormwater management; 
 Erosion and sediment control; 
 Gas management; 
 Groundwater and landfill gas monitoring systems;  
 Integrity of site benchmarks; and 
 Vector control. 

 
Sample inspection forms that can be used during each inspection are included as Appendix CP-4.  
Completed copies of the inspection forms will be kept by the owner, and copies will be forwarded to 
the Division for its records. 
  
6.4 Cap System Integrity 
 
WCA of High Point shall maintain the integrity and effectiveness of any and all cap systems 
including making repairs to the cover as necessary to correct the effects of settlement, subsidence, 
erosion, or other events, and preventing run-on and run-off from eroding or otherwise damaging the 
cap system. 
 
6.5 Monitoring Plan 
 
Rule .0544 requires preparation of a Monitoring Plan which addresses groundwater monitoring, 
surface water monitoring, landfill gas monitoring, and waste acceptability program.  The Monitoring 
Plan has been broken into several separate plans which are discussed as follows. 
 

6.5.1 Groundwater Monitoring Plan 

A Groundwater Monitoring Plan, including information on the proposed ground-water 
monitoring system(s), sampling and analysis requirements, and detection monitoring 
requirements that fulfills the requirements of Part (1)(A) through (1)(E) of Rule .0544(b) has 
been prepared.   This plan is included as the WCA of High Point C&D Landfill Water 
Quality Monitoring Plan, Appendix DH-E of the Design Hydrogeologic Report, prepared for 
the Phase 2 Expansion.  Groundwater monitoring shall continue throughout the Post-closure 
period in accordance with the approved Plan. 

 
6.5.2 Surface Water Monitoring Plan 

A Surface Water Monitoring Plan has been designed to detect the effects of the facility on 
surface water in the area in general accordance with Rule .0544(c).  This plan is included as 
the WCA of High Point C&D Landfill Water Quality Monitoring Plan, Appendix DH-E of 
the Design Hydrogeologic Report, prepared for the Phase 2 Expansion.  Surface Water 
monitoring shall continue throughout the Post-closure period in accordance with the 
approved Plan. 

 
6.5.3 Gas Monitoring Plan 

A Gas Control Plan is included as Section 3.7.3 of the facility Operations Plan.  Landfill Gas 
monitoring shall continue throughout the Post-closure period in accordance with the 
approved Plan. 
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6.6 Post Closure Land Use 
 
The primary land use for the site after closure of the landfill will be open dormant green space.  
Limited passive recreational uses may be proposed at a later time.  Post-closure use of the property 
shall not disturb the integrity of the cap system, base liner system, or any other components of the 
containment system, or the function of the monitoring systems unless necessary to comply with the 
requirements in the Solid Waste Management Rules.  The Division may approve disturbance if the 
owner or operator demonstrated that disturbance of the cap system, base liner system, or other 
component of the containment system, including removal of waste, will not increase the potential 
threat to human health or the environment. 
 
6.7 Post Closure Care Costs 
 
An estimate of post-closure care costs is provided in Appendix CP-5.  All costs are given in 2008 
dollars. 
 
6.8 Completion of Post Closure Care 
 
Following completion of the post-closure care period for the facility, WCA of High Point shall notify 
the Division that a certification, signed by a registered professional engineer licensed in the state of 
North Carolina, verifying that post-closure care has been completed in accordance with the post-
closure plan, has been placed in the operating record. 
 
 

(end) 
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CLOSURE COSTS:

I.  Native Soil for Slope and Fill (Site Preparation) Notes & Guidance Values VIII-a.  Geonet Composite Notes & Guidance Values

a. Area to be capped 21.5 acre 22 acre a. Quantity of Geonet Composite needed 43.0 acres x 43560 ft2/acre = 1,873,080 ft2

b. Unit cost for recompacting and grading 500 / acre 500.00 / acre b. Purchase unit cost $0.25 $0.25 /ft2

c. Cost for recompacting and grading (a x b) $10,750 c. Taxes unit cost $0.02 $0.02 /ft2

d. Unit cost for subgrade preparation 500 / acre 500.00 / acre d. Installation unit cost $0.11 $0.11 /ft2

e. Cost for subgrade preparation (a x d) $10,750.00 /yd3 e. Total geonet composite unit cost (b + c + d) $0.38 /ft2

o. Total native soil cost (c + e) $21,500.00 f. Total geonet composite cost (a x e) $711,770.40

II.  Topsoil VIII-b.  Geosynthetic Clay Liner
a. Area to be capped 21.5 acres x 4840 yd2/acre = 104,060 yd2 a. Quantity of GCL needed 0.0 acres x 43560 ft2/acre = 0 ft2

b. Depth of topsoil needed 6 inches x 1 yd/ 36 inches = 0.17 yd b. Purchase unit cost $0.00 $0.00 /ft2

c. Quantity of topsoil needed (a x b) 17,343 yd3 c. Taxes unit cost $0.00 $0.00 /ft2

d. Percentage of soil from off-site 0 0% d. Installation unit cost $0.09 $0.09 /ft2

e. Excavation unit cost (on-site material) $3.25 $3.25 /yd3 e. Total GCL unit cost (b + c + d) $0.09 /ft2

f. Purchase unit cost (off-site material) - - /yd3 f. Total GCL cost (a x e) $0.00
g. Delivery Cost (off-site material) $8.00/yd3 for 5 mil RT $8.00 /yd3

h. Placement/Spreading unit cost included in e. included in e. /yd3 IX.  Soil Admixture
i. Compaction unit cost included in e. included in e. /yd3 a. Area to be capped acres x 4840 yd2/acre = 0 yd2

j. Total on-site topsoil unit cost (e + h + i) $3.25 /yd3 b. Soil admixture unit cost $2.57 $2.57 /yd2

k. Total off-site topsoil unit cost  (f + g + h + i) - /yd3 c. Total soil admixture cost (a x b) $0.00
l. Total on-site topsoil cost [j x (1-d) x c] $56,366

m. Total off-site topsoil cost (c x d x k) $0 X.  Protective Soil Cover / Vegetative Cover
n. Percent compaction 10% 10% a. Area to be capped 21.5 acres x 4840 yd2/acre = 104,060 yd2

o. Total topsoil cost (l + m) * (1 + n) $62,002.42 b. Depth of soil needed 18 inches x 1yd/ 36 inches = 0.50 yd
c. Quantity of soil needed (a x b) 52,030 yd3

III.  Drainage Layer d. Percentage of soil from off-site 0 0%
a. Area to be capped acres x 4840 yd2/acre = 0 yd2 e. Excavation unit cost (on-site material) $3.25 $3.25 /yd3

b. Depth of sand or gravel needed inches x 1yd/ 36 inches = 0.00 yd f. Purchase unit cost (off-site material) - - /yd3

c. Quantity of sand or gravel needed (a x b) 0 yd3 g. Delivery Cost (off-site material) $8.00/yd3 for 5 mil RT $8.00 /yd3

d. Purchase unit cost $6.90 $6.90 /yd3 h. Placement/Spreading unit cost included in e. included in e. /yd3

e. Delivery cost  (for off-site material) $7.85/yd3 for 10 mil RT $7.85 /yd3 i. Compaction unit cost included in e. included in e. /yd3

f. Spreading unit cost $1.39 $1.39 /yd3 j. Total on-site soil unit cost (e + h + i) $3.25 /yd3

g. Compaction unit cost $0.12 $0.12 /yd3 k. Total off-site  soil unit cost  (f + g + h + i) $8.00 /yd3

h. Percent compaction sand = 10%, gravel = 5% 10 % l. Total on-site soil cost [j x (1-d) x c] $169,098
i. Total drainage layer unit cost (d + e + f + g) $16.26 /yd3 m. Total off-site soil cost (c x d x k) $0
j. Total drainage layer cost [c x i x (1+h)] $0.00 n. Percent compaction 10% 10%

o. Total protective soil cover cost (l + m) * (1 + n) $186,007.25
IV.On-Site Clay

a. Area to be capped 0.0 acres x 4840 yd2/acre = 0 yd2 XI.  Soil Testing / Construction Quality Assurance
b. Depth of clay needed 18 inches x 1 yd/ 36 inches = 0.50 yd a. Number of acres to be capped 21.5 21.5 acres
c. Quantity of clay needed (a x b) 0 yd3 b. Testing unit cost
d. Excavation unit cost $2.50 $2.50 /yd3 (Includes density & permeability tests and technician) $5,000.00 $5,000.00 /acre
e. Placement/Spreading unit cost $1.25 $1.25 /yd3 c. Total Soil Testing Unit Cost (a x b) $107,500.00
f. Compaction unit cost $0.85 $0.85 /yd3

g. Total on-site clay unit cost (d + e + f + g) $4.60 /yd3 XII.  Vegetative Cover
h. Percent compaction 25% 25 % a. Number of acres to be vegetated 21.5 21.5 acres
i. Total on-site clay cost [c x g x (1 + h)] $0.00 b. Unit cost for preparation, seeding, and fertilization $1,250.00 $1,250.00 /acre

c. Total Vegetative Cover Cost (a x b) $26,875.00
V. Off-Site Clay

a. Area to be capped (1acre=4840yd²) acres x 4840 yd2/acre = 0 yd2 XIII.  Landfill Gas (LFG)  Management System
b. Depth of clay needed (6" = 0.16 yd) inches x 1yd/ 36 inches = 0.00 yd a. Number of acres of landfill to be closed 21.5 21.5 acres
c. Quantity of clay needed (a x b) (a x b) 0 yd3 b. Number of LFG detection probes to be installed 0 0 probes
d. Purchase unit cost $5.35 $5.35 /yd3 c. Average number of LFG vents required per acre 0.5 0.5 /acre
e. Delivery cost  (for off-site material) $7.85/yd3 for 10 mil RT $7.85 /yd3 d. Length of LFG detection probe in linear feet 0 100 LF
f. Spreading unit cost $1.39 $1.39 /yd3 e. Average cost per LFG vent $5,000.00 $5,000 /event
g. Compaction unit cost $0.82 $0.82 /yd3 f. LFG detection probe unit cost $40.00 $40.00 /LF
h. Total off-site clay unit cost (d + e + f + g) $15.41 /yd3 g. Total cost for LFG vents (a x c x e) $53,750
i. Percent compaction 25% 25 % h. Total cost for LFG detection probes (b x d x f) $0
j. Total on-site clay cost [c x h x (1 + i)] $0.00 i. Total gas management cost (g + h) $53,750.00

VI.  Drainage Pipe XIV.  Groundwater monitoring system
a. Length of pipe needed 5900 5900 LF a. Hydrogeologic study $10,000 or as needed $0
b. Pipe unit cost $25.00 $25.00 /LF b. Monitoring well construction/well $1,225 per well $1,225.00 /well
c. Trenching and backfilling cost $8.00 $8.00 /LF c. Number of wells to be installed 0 0 wells
d. Total drainage pipe unit cost (b + c) $33.00 /LF d. Additional well length of 50' 0 0 LF
e. Total drainage pipe cost (a x d) $194,700.00 e. Unit cost for additional well length over 50' $22.00 $22.00 /LF

f. Total additional cost for well length over 50' (e x d) $0
VII.  Synthetic Membrane g. Total monitoring well construction cost (b x c) $0

a. Area to be capped with FML 21.5 acres x 43560 ft2/acre = 936,540 ft2 h. Total Groundwater monitoring system cost (a + e + f) $0.00
b. Purchase unit cost $0.29 $0.29 /ft2

c. Taxes unit cost $0.02 $0.02 /ft2 XV.  Mobilization/demobilization
d. Installation unit cost $0.12 $0.12 /ft2 a. Cost for mobilization/demobilization assumes 1 event $50,000.00
e. Total synthetic membrane unit cost (b + c + d) $0.43 /ft2

f. Total synthetic membrane cost (a x e) $402,712.20 XVI.  Survey and deed notation
a. Cost for survey and deed notation assumes $2,500/acre $53,750.00

VIII.  Geotextile Filter Fabric
a. Quantity of filter fabric needed 0.0 acres x 43560 ft2/acre = 0 ft2 XVII.  Closure Certification
b. Purchase unit cost $0.20 $0.20 /ft2 a. Closure certification costs $35,500 or as needed $35,000.00
c. Taxes unit cost $0.00 $0.00 /ft2

d. Installation unit cost $0.00 $0.00 /ft2 XVIII.  Miscellaneous Costs to Close
e. Total synthetic membrane unit cost (b + c + d) $0.20 /ft2 a. Erosion Control $50,000 or as needed $50,000.00
f. Total geotextile filter fabric cost (a x e) $0.00 b. Storm Water Control (diversion berms and drainage ditches) $50,000.00

c. Drainage Layer Piping $0.00
d. Anchor Trench $0.00
e. Tie-in Seams $0.00
f. Geosynthetic Boots $5,375.00

Notes:
Guidance values attained from similar projects. Total Construction Closure Costs
Material Costs for Geosynthetics include Delivery. Total Unadjusted Closure Costs $1,766,817

City Cost Index (CCI) 100.0

Total Adjusted Closure Costs $1,766,817
CCI x (I..XIV)

 Closure Cost-Estimate Subtotal $2,010,942
(Total adj. closure costs +XV + XVI + XVII + XVIII)

Contingency (10%) $201,094

Engineering Fees
Permitting and Construction Documents $50,000

Total 2008 Closure Cost $2,262,036
(through Phase 2)

Total Area to be capped 21.5 acres
Approximate closure cost per acre $105,211 /acre
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POST-CLOSURE COSTS:

I.  Groundwater Monitoring Notes & Guidance Values
a. Total number of monitoring wells 15 8 wells
b. Number of sampling events per year 2 sampling events per year 2 events
c. Monitoring and analysis costs per sample $1,500 $1,500 /sample
d. Miscellaneous Engineering Fees $10,000 or as required $10,000 /year
e. Total annual monitoring costs [(a x b x c) + d] $34,000 /year
f. Post-closure period 30 30 years

g. Total cost for post-closure period (e x f) $1,020,000.00

II.  Landfill Gas Monitoring
a. Frequency of testing (4 events per year) 4 events/year
b. Cost of sampling per event $1,000.00 $1,000.00 /event
c. Total LFG Monitoring unit cost per year (a x c) $4,000.00 /year
d. Post-closure period 30 30 years
e. Total cost for post-closure period (d x e) $120,000.00

III. Leachate Management
a. Private disposal unit cost $0.00 $0.00 /gal
b. POTW disposal unit cost $0.10 $0.10 /gal
c. Direct discharge to a POTW unit cost $0.00 $0.00 /gal
d. Amount of leachate generated 0.00 0 gal/yr
e. Load/unload unit cost $150 $150.00 /truck
f. Capacity of truck 5,500 5,500 gallons

g. Number of trucks required per year  (d ÷ f) 0 trucks/year
h. Distance over 5 miles of hauling (one way) 10 10 miles
i. Cost of hauling per mile $1.50 $1.50 /mile
j. Total cost for loading / unloading and hauling [(e x g) + (h x i)] $15.00 /year
k. Total annual cost for Private Disposal (a x d) $0.00 /year
l. Total annual cost for POTW Disposal (delivered) [(b x d) + j] $0.00 /year

m. Total annual cost for POTW Disposal (direct) (c x d) $0 /year
n. Total leachate management cost (k or l or m) $0.00 /year
o. Post-closure period 5 5 years
p. Total cost for post-closure period (n x o) $0.00

IV.  Routine Maintenance and Repairs
a. Mowing frequency 2 2 visits/year
b. Area to be maintained (acres) 21.5 21.5 acres
c. Mowing unit cost per visit $80 $80 /acre/visit
d. Total mowing cost per year (a x b x c) $3,440 /year
e. Fertilizer unit cost $500 $500 /acre
f. Total fertilizer cost per year (b x e) $10,750 /year
g. Number of years to reseed (max 3 years) 3 3 years
h. Area to reseed (acres) 7.17 7.17 acres
i. Reseeding unit cost $1,786 $1,786 /acre
j. Total reseeding cost (g x h x i) $38,399
k. Mobilization/demobilization cost per year $150 $150 /year
l. Total maintenance and repairs cost per year (d + f + k) $14,340.00 /year

m. Post-closure period 30 30 years
n. Total cost for post-closure period [(m x l) +j] $468,599

V.  Vector and Rodent Control
a. Total vector and rodent control costs per year $2,000 or as required $2,000.00 /year
b. Post-closure period 30 30 years
c. Total cost for post-closure period (a x b) $60,000

Total Post-Closure Costs

Total Unadjusted Post-Closure Costs $1,668,599.00

City Cost Index (CCI) 100

Total Adjusted Post-Closure Costs $1,668,599.00
CCI x (I..V) 

Contingency (10%) $166,859.90

Total Post-Closure Cost-Estimate (through Phase 2) $1,835,459
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Executive Summary 

This Water Quality Monitoring Plan (WQMP) specifies the procedures and requirements to 
satisfy North Carolina Solid Waste Management Rule 15A NCAC 13B .0544.  The WQMP 
addresses the groundwater system and surface water monitoring/sampling.  There are 8 
existing well locations and 5 existing surface water points for the C&D landfill monitoring 
network.  No new locations are proposed with this plan.   
 
Groundwater monitoring is currently completed through the use of low-flow pumps.  For 
groundwater sampling the static water level will be measured and the well will be purged prior 
to sample collection.  Temperature, pH, conductivity and turbidity can be measured during 
purging.  After purging activities are complete, groundwater samples will be collected for 
laboratory analysis.  Five surface water sampling locations are included in the monitoring 
network.  Surface water samples will be analyzed in the field for temperature, pH, conductivity 
and turbity prior to sample collection.   
 
Samples will be placed in laboratory specified containers for the appropriate analysis and 
stored on ice, in coolers.  The chain-of-custoday will identify sample collection dates, times and 
responsible parties through the transit of the samples from the site to the laboratory.  Water 
quality monitoring will be performed semi-annually. 
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1.0 INTRODUCTION 

1.1 Overview 

This Water Quality Monitoring Plan (WQMP) specifies the procedures and requirements 
to satisfy North Carolina Solid Waste Management Rule 15A NCAC 13B .0544.  The 
WQMP addresses the following two (2) major elements; monitoring/sampling of the 
groundwater system and monitoring/sampling of the surface water. 
 
The WQMP will meet the following requirements: 
 

 Represent the quality of the background groundwater that has not been affected 
by leakage from the unit (.0544 (b)(1)(A)). 

 
 Represent the quality of the groundwater passing the relevant point of 

compliance as approved by the Division (.0544 (b)(1)(B)). 
 

 The groundwater monitoring programs must include consistent sampling and 
analysis procedures that are designed to ensure monitoring results that provide 
an accurate representation of groundwater quality at the background and down-
gradient wells (.0544 (b)(1)(C)). 

 
 Detection Groundwater monitoring program (.0544 (b)(1)(D)). 

 
 The sampling procedures and frequency must be protective of human health and 

the environment (.0544 (b)(1)(E)). 
 

 Responsibility of sample collection and analysis must be defined as a part of the 
monitoring plan (.0544 (c)(2)). 

 
This WQMP also addresses the following procedures that will be implemented to ensure 
the integrity of each sampling event: 
 

 Sample preservation and shipment; 
 

 Laboratory analytical procedures; 
 

 Sample Chain-of-custody control; and 
 

 Quality assurance/quality control programs.  
 
The methods and procedures described in the WQMP are intended to facilitate the 
collection of true and representative samples and test data.  Field procedures are 
presented in Section 2.0 in their general implementation order.  Equipment 
requirements for each field task are presented within the applicable section.  Laboratory 
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procedures, quality assurance methods, and record keeping requirements are 
presented in Sections 3.0 through 8.0.   
 
Strict adherence to the procedures stipulated in this plan is required.  Any 
variations from these procedures should be thoroughly documented.   

1.2 Site Contact Information 

All correspondence and questions concerning the operation of the WI High Point, LLC 
facility should be directed to the appropriate Operator and State personnel listed below.  
WI High Point, LLC is a wholly owned subsidiary of Waste Industries USA, Inc.  For fire or 
police emergencies, dial 911. 
 

1.2.1 WI High Point, LLC 

Address:  5830 Riverdale Drive 
   High Point, North Carolina 27282 
Scale House Phone: (336) 886-3560 
Fax:   (336) 886-7496 
General Manager: Roger Marcum 
Email:   roger.marcum@wasteindustries.com 
Phone:   (336) 668-3712 

 
1.2.2 Waste Industries USA, Inc.  

Address:  3301 Benson Drive, Suite 600 
Raleigh, North Carolina 27609 

Region Manager: Brent Kirchhoff 
Email:   brent.kirchhoff@wasteindustries.com 
Phone:  (919) 877-2228 
Fax:    (919) 557-9523 

1.2.3 North Carolina Department of Environment and Natural Resources 

North Carolina DENR - Raleigh Central Office (RCO) 
217 West Jones Street 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 
Phone:  (919) 707-8200 
Fax:  (919) 707-8200 
 
North Carolina DENR – Winston-Salem Regional Office 
585 Waughtown Street 
Winston-Salem, North Carolina 27107 
Phone: (336) 771-5000 
Fax: (336) 771-4630 
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Division of Waste Management (DWM) - Solid Waste Section: 
Field Operations Branch Head: Mark Poindexter (RCO) 
Email:     mark.poindexter@ncdenr.gov 
Western District Supervisor:  Jason Watkins (WSRO) 
Email:     jason.watkins@ncdenr.gov 
Environmental Senior Specialist: Hugh Jernigan (WSRO) 
Email:     hugh.jernigan@ncdenr.gov  

Division of Energy, Mineral and Land Resources- Land Quality Section 
 
Address: North Carolina DENR – Winston-Salem Regional Office (WSRO) 

585 Waughtown Street 
Winston-Salem, North Carolina 27107 

Phone:   (336) 771-5000 
 Fax:     (336) 771-4630 

Regional Engineer: Matthew Gantt, P.E. (WSRO) 
Email:   matthew.gantt@ncdenr.gov  
Environmental Engineer I: Shannon Leonard (WSRO) 
Email:    Shannon.leonard@ncdenr.gov 

1.3 Site Background 

The WI High Point C&D landfill (Permit 41-16), is located at 5830 Riverdale Drive. 
Jamestown, NC.  The approximately 158 acre facility is located approximately 6 miles 
east of High Point, in Guilford County.  Area development is a mix of agricultural, 
industrial/commercial and landfill use.  In general, development in the area is primarily 
along the main roads.   The site and monitoring locations are shown on Figure 1. 

1.3.1 Geology 

The WI High Point C&D Landfill is located within the Piedmont Physiographic 
Province of North Carolina, which is characterized by moderately rolling valleys 
and ridges.  The Geologic Map of North Carolina (USGS, 1985) indicates that the 
site lies within the Carolina Slate Belt; Late Proterozoic to Cambrian age volcanic 
and sedimentary rock metamorphosed to lower greenshist facies with multiple 
intrusions.  The site is underlain by white to gray, fine to coarse grained, granitic 
rock.  Diabase dikes are present in the area. 

1.3.2 Hydrogeology 

The hydrogeology at this site has been investigated using, groundwater 
monitoring wells and aquifer slug tests.  Groundwater flows primarily southwest, 
towards Richland Creek and its tributaries, with additional flow south and west.  
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Richland Creek is approximately 1300 feet from the facility boundary and flows 
into Deep River.  The uppermost aquifer is saprolite, partially weathered rock 
(PWR) along with granitic bedrock.  Groundwater occurs from approximately ten 
feet below grade or less in the downgradient wells near the Richland Creek 
tributaries to twenty-five feet below grade upgradient of the waste area.  Locally, 
the C&D site is bounded Richland Creek and its tributaries to the west and south.   
 
The average estimated horizontal hydraulic gradient across the site is 
approximately 8.06 ft/yr.  Effective porosities calculated from the Phase 2 Design 
Study ranged from 13 to 28 percent.  Laboratory derived permeabilies for those 
same locations ranged from 5.8 x 10-5  to 7.9 x 10-4 cm/sec.1 
 
Three well clusters were used to determine vertical gradient, MW-4S/D, P-26S/D 
and P-30S/D.  Strong upward gradients were calculated at the MW-4S/D location, 
indicating discharge at this location.  P-26S/D exhibited a strong downward 
gradient suggesting recharge as expected on the topographic high.  Vertical 
gradient for P-30S/D was slightly downward, consistent with transition area 
hydrology. 
 
This Water Quality Monitoring Plan (WQMP) has been prepared to meet the field 
sampling and laboratory analysis requirements of ongoing monitoring at the site.  
The WQMP details field and laboratory protocols that must be followed to meet 
the data objectives of semi-annual groundwater monitoring. 

                                                      
1 From Golder Design Hydrogeologic Report, Phase 2 Expansion. (Revised August 2008) 
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2.0 MONITORING PROGRAM 

2.1 Overview 

This section of the Water Quality Monitoring Plan addresses each aspect of the 
monitoring program.  As a minimum, the WI High Point C&D Landfill will monitor the 
groundwater quality on a semi-annual basis.  

2.2 Monitoring Network and Analytical Parameters 

Historical water level data indicates that groundwater is flowing generally south to 
southwest towards a tributary of Richland Creek.  There are eight existing well locations 
and five surface water points for the C&D landfill monitoring network.  No monitoring 
locations are being added or removed with this plan.  The historic spring head location 
within the proposed Phase 3 cell will be removed from this plan following SWS approval 
at such time construction prevents access.  Well construction details are provided in 
Table 1. 

 
The proposed monitoring network for the site is shown on Figure 1 and summarized 
below:   
 
C&D Landfill Monitoring Network 

Well Location Analytical Parameters 
MW-1 Upgradient Appendix I + CD + Field 
MW-2 Downgradient Appendix I + CD + Field 
MW-3 Downgradient Appendix I  + CD + Field 

MW-4S Downgradient Appendix I + CD + Field 
MW-4D Downgradient WATER LEVEL ONLY 
MW-5 Downgradient Appendix I + CD + Field 
MW-6 Downgradient Appendix I + CD + Field 

MW-7S Downgradient Appendix I + CD + Field 
MW-7D Downgradient WATER LEVEL ONLY 
MW-8 Downgradient Appendix I + CD + Field 
SW-1 Upstream Tributary Appendix I + CD + Field 
SW-2 Downstream Tributary  Appendix I + CD + Field 
SW-3 Upstream  Tributary  Appendix I + CD + Field 
SW-4 Downstream Tributary  Appendix I + CD + Field 

SpringHead Spring Head in proposed Phase 3 Appendix I + CD + Field 
    

This monitoring system is adequate to detect any releases from the landfill unit.  
Analytical parameters are included in Table 2. 
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2.3 Groundwater Sample Collection 

2.3.1 Introduction   

This section presents the procedures and equipment details required to perform 
groundwater field measurements and sampling from monitoring wells during 
each monitoring event.  Where possible, phases of work will proceed from the 
upgradient (background) wells to downgradient (compliance) wells.    

2.3.2 Guidance Documents 

Sampling, analysis and submittals shall be performed in accordance with 
this plan and the following guidance documents: 
 
1. Groundwater, Surface Water and Soil Sampling for Landfills - NCDENR 

Guidance updated April 2008. 
 
2. October 26, 2006 Memo from NCDENR entitled "New Guidelines for 

Electronic Submittal of Environmental Monitoring Data." 
 
3. February 23, 2007 Memo from NCDENR entitled Addendum to October 27, 

2006, North Carolina Solid Waste Section Memorandum Regarding New 
Guidelines for Electronic Submittal of Environmental Data. 

 
4. October 16, 2007 Memo from NCDENR entitled Environmental Monitoring 

Data for North Carolina Solid Waste Management Facilities. 

2.3.3 Fuel Powered Equipment 

Fuel-powered equipment, such as generators or compressors for pumps, must 
be situated away and downwind from site activities (i.e. purging and sampling).  If 
field conditions prevent such placement, then the fuel source must be placed as 
far away as possible from the sampling activities.  The conditions of sampling 
must be described in detail in the field notes.   
 
If fuel must be handled, it should be done the day before sampling.  Effort should 
be made to avoid handling fuels on sampling day.  If fuels must be dispensed 
during sampling activities, dispense fuel downwind and well away from sampling 
locations.  Wear gloves while working with fuel and dispose of the gloves away 
from sampling activities.  Wash hands thoroughly after handling any fuels. 

2.3.4 Equipment Decontamination 

It should be noted that this site utilizes dedicated low-flow bladder pumps for 
groundwater sampling.  However, non-dedicated equipment that will come in 
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contact with the well casing and water will be decontaminated between wells.  
The procedure for decontaminating non-dedicated equipment is as follows: 
 
1. Don new powder-free, surgical gloves. 
 
2. Clean item with tap water and phosphate-free laboratory detergent Liqui-Nox 

or equivalent), using a brush, if necessary, to remove particulate matter and 
surface films. 

 
3. Rinse thoroughly with pesticide grade isopropanol and allow to air dry. 
 
4. Rinse with organic-free water (Milli-Q water or other ultra-pure water) and 

allow to air dry. 
 
5. Wrap with commercial-grade aluminum foil, if necessary, to prevent       

equipment contamination during storage or transport.  
 
Note that Liqui-Nox detergent solutions will be stored in a clearly marked HDPE 
or PP container.  Containers for pesticide-grade isopropanol will be fashioned 
from inert materials such as Teflon, stainless steel, or glass. 
 
Sampling will be planned and conducted in such a way as to minimize the need 
for decontamination in the field by using dedicated sampling pumps.  New 
disposable Teflon bailers may be used if needed.  Unclean equipment will be 
segregated from clean equipment during field activities.  Clean equipment will 
remain in the manufacturer's packaging until use, or will be wrapped in 
commercial-grade aluminum foil or untreated butcher paper. 

2.3.5 Water Level Measurements 

2.3.5.1 Static Water Levels 

Static water level and depth to the well bottom will be measured in each 
well prior to any purging or sampling activities.  Static water level and 
well depth measurements are necessary to calculate the volume of 
stagnant water in the well prior to purging.  Additionally, these 
measurements provide a field check on well integrity, degree of siltation, 
and are used to prepare potentiometric maps, calculate aquifer flow 
velocities and monitor changes in site hydrogeologic conditions.  
 
Groundwater depths will be measured to a vertical accuracy of 0.01 feet 
relative to established wellhead elevations.  Each well will have a 
permanent, easily identified reference point on the lip of the well riser 
from which water level readings will be measured.  The reference point 
elevation will be established by a Registered Land Surveyor.    
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2.3.5.2 Contamination Prevention 

After opening each well, new, non-powdered surgical gloves will be 
donned.  Appropriate procedures will be followed during measurement 
activities to prevent soils, decontamination supplies, precipitation, and 
other potential contaminants from entering the well or contacting clean 
equipment.  

2.3.5.3 Equipment 

An electronic water level indicator will be used to accurately measure 
depth to groundwater in each well and/or piezometer.  The electronic 
water level indicator will be constructed of inert materials such as 
stainless steel and Teflon.   Between each well, the device will be 
thoroughly decontaminated by washing with non-phosphate (Liqui-
Nox) soap and rinsing with organic-free water to prevent cross 
contamination from one well to another.   
  
The following measurements will be recorded in a dedicated field book 
prior to sample collection (see Section 5.0 for detailed description of field 
notes to be collected): 
 

•Depth to static water level  (to the nearest 0.01 foot); 
 
•Depth to bottom of well (to the nearest 0.01 foot) if non-dedicated 
sampling equipment is used. 

 
•Water column height in the riser (based on measured well depth); 

 
•Wellhead protective casing, base pad and riser condition; and 

 
•Changes in well condition and surroundings. 

2.3.6 Monitoring Well Evacuations 

2.3.6.1 Description 

Water accumulated in each well may be stagnant and unrepresentative of 
surrounding aquifer conditions and therefore must be removed to insure 
that fresh formation water is sampled.  The standing water in each well 
casing will be purged following recording the static water level 
measurement unless low-flow sampling techniques are used.  Monitoring 
well evacuation should be performed in upgradient wells first, then 
systematically moving to downgradient well locations. 
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2.3.6.2 Contamination Prevention 

New, non-powdered, surgical gloves will be donned for well purging and 
sampling activities and whenever handling decontaminated field 
equipment.  Appropriate measures will be performed during 
measurement, purging and sampling activities to prevent surface soils, 
decontaminated supplies, precipitation, and other potential contaminants 
from entering the well or contacting cleaned equipment. 

2.3.6.3 Calculations 

The standing water volume in the well riser and screen will be calculated 
immediately before well evacuation during each monitoring event if 
standard purging techniques are utilized.  A standing water volume will 
be calculated for each well using measured static water level, well depth 
and well casing diameter according to the following equation:  
    
 
  V = (TD - SWL) x C 
Where:  V = One well volume (gallons) 
  TD = Total well depth (in feet) 
  SWL = Static water level (in feet) 
  C = Volume constant for given well diameter (gallons/foot) 
   C = 0.163 gal/ft for two-inch wells. 
   C = 0.653 gal/ft for four-inch wells. 

2.3.6.4 Well Purging 

Several options for well purging are used at this site including: 
 

•Bailers; 
•Low Flow Pumps; and 
•Grundfos Redi-flo Pumps. 

 
Bailers – Where bailers are used, new, disposable bailers with either 
double or bottom check-valves will be used to purge each well.  
Disposable purge bailers will be constructed of fluorocarbon resin 
(Teflon) or inert plastic suitable for the well and ground conditions.  Each 
bailer will be factory-clean and remain sealed in a plastic sleeve until 
use.  A new Teflon-coated stainless steel, inert mono-filament line or 
nylon cord will be used for each well to retrieve the bailers.  Where 
bailers are used, a minimum of three well volumes shall be purged 
unless the well runs dry. 
 
Low Flow Pumps – This site typically utilizes low-flow pumps for 
groundwater sample collection.  Monitoring wells may be purged and 
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sampled using the low-flow sampling method in accordance with the 
Solid Waste Section Guidelines for Groundwater, Soil, and Surface Water 
Sampling (NCDENR, 2008).   
 
Depth-to-water measurements will be obtained using an electronic water 
level indicator capable of recording the depth with 0.01 foot accuracy.  A 
determination of whether or not the water table is located within the 
screened interval of the well will be made.  If the water table is not within 
the screened interval, the amount of drawdown that can be achieved 
before the screen is intersected will be calculated.  If the water table is 
within the screened interval, total drawdown should not exceed 1 foot so 
as to minimize the amount of aeration and turbidity.  If the water table is 
above the top of the screened interval, the drawdown amount should be 
minimized to keep from exposing the screen. 
 
If the purging equipment is non-dedicated, the equipment will be lowered 
into the well, using procedures that minimize the disturbance to the 
water column.  If conditions (i.e., water column height and well yield) 
allow, the pump will be placed in the uppermost portion of the water 
column (minimum of 18 inches of pump submergence is recommended). 
 
The minimum volume/time period for obtaining independent Water 
Quality Parameter Measurements (WQPM) will be determined.  The 
minimum volume/time period is determined based on the stabilized flow 
rate and the volume amount in the pump and the discharge tubing 
(alternatively, the flow cell volume can be used, provided it is greater than 
the volume of the pump and discharge tubing).  Bladder pump volume 
should be obtained from the manufacturer.  Discharge tubing volume is 
as follows: 
 
3/8-inch inside diameter tubing:         20 milliliters per foot 
1/4-inch inside diameter tubing:         10 milliliters per foot 
3/16-inch inside diameter tubing:       5 milliliters per foot 
 
Once the volume of the flow-cell or the pump and the discharge tubing 
has been calculated, the well purge will begin.  The flow rate should be 
based on historical data for that well (if available) and should not exceed 
500 milliliters per minute.  The initial round of WQPM should be recorded 
and the flow rate adjusted until drawdown in the well stabilizes.  Water 
levels should be measured periodically to maintain a stabilized water 
level.  The water level should not fall within 1 foot of the top of the well 
screen.  If the purge rate has been reduced to 100 milliliters or less and 
the head level in the well continues to decline, the required water 
samples should be collected following stabilization of the WQPM, based 
on the criteria presented below.   
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If neither the head level nor the WQPM stabilize, a passive sample should 
be collected.  Passive sampling is defined as sampling before WQMP have 
stabilized if the well yield is low enough that the well will purge dry at the 
lowest possible purge rate (generally 100 milliliters per minute or less). 
 
WQPM stabilization is defined as follows:  pH (+/- 0.2 S.U.), conductance 
(+/- 5% of reading), temperature (+/- 10% of reading or 0.2oC), and 
dissolved oxygen [+/- 20% of reading or 0.2 mg/L (whichever is 
greater)].  Oxidation reduction potential will be measured and ideally 
should also fall within +/- 10mV of reading; however, this is not a required 
parameter.  At a minimum, turbidity measurements should also be 
recorded at the beginning of purging, following the stabilization of the 
WQPM, and following the sample collection.  The optimal turbidity range 
for micropurging is 25 Nephelometric Turbidity Units (NTU) or 
less.  Turbidity measurements above 25 NTU are generally indicative of 
an excessive purge rate or natural conditions related to excessive fines in 
the aquifer matrix.   
 
WQPM stabilization should occur in most wells within five to six rounds of 
measurements.  If stabilization does not occur following the removal of a 
purge volume equal to three well volumes, a passive sample will be 
collected. 
 
The direct-reading equipment used at each well will be calibrated in the 
field according to the manufacturer’s specifications prior to each day’s 
use and checked at a minimum at the end of each sampling 
day.  Calibration information should be documented in the instrument’s 
calibration logbook and the field book.   
 
Each well is to be sampled immediately following stabilization of the 
WQPM.  The sampling flow rate must be maintained at a rate that is less 
than or equal to the purging rate.  For volatile organic compounds, lower 
sampling rates (100 - 200 milliliters/minute) should be used.  Final field 
parameter readings should be recorded prior to and after sampling. 
 
Grundfos Redi-Flo Pumps – Where Redi-Flo pumps are used, the same 
low flow techniques for sampling will be used.  Please see above for a 
detailed purging/sampling technique summary. 

2.3.6.5 Purge Rate 

Wells will be purged at a rate that will not cause recharge water to be 
excessively agitated or cascade through the screen.  Care to minimize the 
disturbance to the well sidewalls and bottom which could result in silt 
and fine particulate matter becoming suspended. The water volume 
purged from each well and the relative recharge rate will be documented 
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in sampling field notes.  Wells with very low recharge rates will be purged 
once until dry.  Damaged, dry or low yielding and high turbidity wells will 
be documented for reconsideration before the next sampling event.   

2.3.6.6 Purge Water Disposal 

Purge water will be managed to prevent possible soil and surface water 
contamination.  Well site management options may include temporary 
containment and disposal or portable activated carbon filtration if 
warranted by field characteristics.  

2.3.6.7 Non-Dedicated Equipment 

Durable, non-dedicated equipment that is lowered into the well or which 
may come in contact with the water samples will be thoroughly 
decontaminated before each use.  Equipment shall be disassembled to 
the degree practical, washed with (non-phosphate) soapy potable tap 
water, and triple rinsed using de-ionized water.  Detailed equipment 
decontamination procedures are detailed in Section 2.3.1.3. 

2.3.7 Sample Collection 

After purging activities are complete, groundwater samples will be collected for 
laboratory analysis.  Sampling is undoubtedly the most critical stage and the 
focus of the water quality monitoring program.  Samples should be collected 
from least contaminated location(s) first, followed by locations with increasing 
contamination across the site.  Prior to sample collection, sample labels should 
be properly filled-out with permanent ink, such as Sharpie Pen.  At a minimum, 
the label should identify the sample with the following information: 
 

•Sample Location or Well Number; 
 

•Sample Identification Number; 
 

•Collection Date and Time; 
 

•Analysis Required; 
 

•Sampler's Initials; 
 

•Preservative Used (if any); and 
 

•Other Pertinent Information As Necessary. 
 
The filled-out sample label should be affixed to the sample bottle prior to 
sampling. 
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Sampling will occur within 24-hours of the purging of each well and as soon after 
well recovery as possible.  Wells which fail to recharge or produce an adequate 
sample volume within 24 hours of purging will not be sampled.    

2.3.7.1 Field Parameters 

Field measurements of temperature, pH, and specific conductance will be 
recorded immediately prior to sampling each monitoring point.  For low-
flow sampling, dissolved oxygen (DO) and oxidation reduction potential 
(ORP) shall also be collected.  Additionally, turbidity measurements 
should be collected for detected metals evaluation. The field test 
specimens will be collected with the sampling bailer and placed in a 
clean, non-conductive glass or plastic container for observation.  The 
calibration of the pH, temperature, conductivity and turbidity meters will 
be completed according to the manufacturers' specifications and 
consistent with Test Methods for Evaluating Solid Waste -
Physical/Chemical Methods (SW-846).  A pocket thermometer and litmus 
paper (or back-up meter) will be available in case of meter malfunction. 

2.3.7.2 Sample Equipment 

Several options for sample collection are used at this site including: 
 

•Disposable Bailers; 
•Low Flow Pumps; and 
•Grundfos Redi-flo Pumps. 

 
Of these, Low Flow purging/sampling systems are the most prevalent as 
the Grundfos pumps are utilized for low flow purging/sampling.  Low flow 
purging/sampling is recommended for this site wherever possible. 
 
Disposable Bailers – Where bailers are used, each well will be sampled 
using a new, factory-cleaned, disposable Teflon bailer with bottom check-
valve and sample discharge mechanism.  A new segment of Teflon-
coated stainless steel wire, inert mono-filament line or nylon cord will be 
used to lower and retrieve each bailer.  The bailer will be lowered into 
each well to the point of groundwater contact and then allowed to fill as it 
sinks below the water table.  Bottom contact will be avoided to avoid 
suspending sediment in the samples.  The bailer will be retrieved and 
emptied in a manner which minimizes sample agitation.   
 
Low Flow Pumps – Following purging with the low flow pump systems, 
samples may be collected immediately from the pumping system.  
Samples are to be collected in the order outlined in Section 2.3.4.4. 
 



 

 
WI High Point C&D Landfill  Water Quality Monitoring Plan 
August 2013  Page 14 

Redi-Flo Pumps - Following purging three well volumes of water, 
samples may be collected from the Redi-Flo pumps.  Samples will be 
collected in the order outlined in Section 2.3.4.4.  

2.3.7.3 Sample Transference 

Samples will be transferred directly from the disposable bailer or pump 
discharge tubing into a sample container that has been specifically 
prepared for the preservation and storage of compatible parameters.  A 
bottom emptying device provided will be used to transfer samples from 
bailer to sample container.  The generation air bubbles and sample 
agitation will be minimized during bailer discharge.  Groundwater 
samples will be collected and contained in the order of volatilization 
sensitivity.  

2.3.7.4 Sample Collection Order 

Initially, as part of routine monitoring, only purgeable organics, total 
metals and wet chemistry samples will be collected for laboratory 
analysis.  Subsequently, other analytical methods may be required.  When 
collected, the following order of sampling will be observed: 
 

•Volatile Organics and Volatile Inorganics; 
 

•Extractable Organics, Petroleum Hydrocarbons, Aggregate 
Organics and Oil and Grease; 

 
•Total Metals; 

 
•Inorganic Nonmetallics, Physical and Aggregate Properties and 
Biologicals; 

 
•Wet Chemistry Parameters; and 

 
•Temperature, pH,DO, ORP, Conductivity and Turbidity 
Measurements. 

 
Note: If the pump used to collect groundwater samples is not suitable to 
collect volatile or extractable organics then collect all other parameters 
and withdraw the pump and tubing.  Then collect the volatile and 
extractable organics. 
 
Samples will be collected and analyzed in an unfiltered state during 
sampling events.  Samples for dissolved metal analysis, if subsequently 
required, will be prepared by field filtration using a decontaminated 
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peristaltic pump and a disposable 0.45 micron filter cartridge specifically 
manufactured for this purpose. 

2.3.7.5 Decontamination 

Reusable sampling equipment including water level probes, water quality 
meters, interface probes, and filtering pumps which might contact aquifer 
water or samples will be thoroughly decontaminated between wells by 
washing with non-phosphate soapy, de-ionized water and rinsing with 
isopropanol and organic-free water.  Detailed equipment 
decontamination procedures are detailed in Section 2.3.1.3. 

2.3.7.6 Sample Preservation 

Following sampling at each location, the sample bottles will be placed in 
a cooler with ice for preservation. 

2.3.7.7 Field Quality Assurance 

Field and trip blanks will be prepared, handled and analyzed as 
groundwater samples to ensure cross-contamination has not occurred.  
One trip blank set, as described later in this document, will be prepared 
before leaving the laboratory to ensure that the sample containers or 
handling processes have not affected the quality of the samples.  One set 
of field or equipment blanks will be created in the field at the time of 
sampling to ensure that the field conditions, equipment, and handling 
during sampling collection have not affected the sample quality. This 
sample will be collected using the same equipment utilized for well 
sampling. Blanks and duplicate containers, preservatives, handling, and 
transport procedures for surface water samples will be identical to those 
noted for groundwater samples. 

2.3.7.8 Sample Containers 

Sample containers will be provided by the laboratory for each sampling 
event.  Containers must be either new, factory-certified analytically clean 
by the manufacturer, or cleaned by the laboratory prior to shipment for 
sampling.  Laboratory cleaning methods will be based on the bottle type 
and analyte of interest.  Metal containers are thoroughly washed with 
non-phosphate detergent and tap water, and rinsed with (1:1) nitric acid, 
tap water, (1:1) hydrochloric acid, tap water, and non-organic water, in 
that order.  Organic sample containers are thoroughly washed with non-
phosphate detergent in hot water and rinsed with tap water, distilled 
water, acetone, and pesticide quality hexane, in that order.  Other sample 
containers are thoroughly washed with non-phosphate detergent and tap 
water, rinsed with tap water, and rinsed with non-organic water.  The 
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laboratory shall provide proper preservatives in the sample containers 
prior to shipment (see Section 6.0). 

2.4 Surface Water Sample Collection 

This section presents procedures and equipment details required to perform surface 
water field measurements and sampling from springs, streams and ponds during each 
monitoring event.  

2.4.1 Surface Water Level Observations 

Surface water quality analyses are particularly sensitive to site hydrologic 
conditions and recent precipitation events.  Water levels may fluctuate 
significantly in comparison the groundwater table and may result in either 
diluting or increasing contaminant loadings.  Sampling event scheduling and the 
interpreted surface water data must account for recent weather and sampling 
station conditions. 

2.4.1.1 Monitoring Conditions 

Surface water level and sampling station conditions may be observed one 
day prior to, and during each sampling event if warranted by site 
conditions.  Surface water observations will include the flood stage in 
streams, seasonal base flow conditions, and confirm location and timing 
for meaningful surface water quality sampling. The following objective 
observations will be recorded in a dedicated field book prior to sample 
collection: 
 

•Relative stream water level; 
 

•Surface water clarity; and 
 

•Changes in surface monitoring station conditions and 
surroundings. 

2.4.1.2 Monitoring Condition Modification 

Modifications to surface sampling station conditions may be required 
prior to each sampling event. These modifications may include the 
surface and submerged debris removal, slightly deepening the station to 
allow sample container immersion, or channeling/piping to consolidate 
local discharge.  When modifications are required, sufficient time will be 
allowed for settlement of suspended solids between the disturbance and 
sample collection.  A minimum settling period of four hours prior to 
sampling will be observed. 
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2.4.2 Sample Collection 

2.4.2.1 Collection Procedure  

Surface water samples will be obtained from areas with minimal 
turbulence and aeration.  Samples will only be collected if flowing water 
is observed during the sampling event.  New, non-powdered, surgical 
gloves will be donned prior to sample collection.  The following procedure 
will be implemented regarding sampling of surface waters: 
 

1. Put on new, non-pwdered, surgical gloves. 
 

2. Hold the bottle in the bottom with one hand, and with the 
other, remove the cap. 

 
3. Push the sample container slowly into the water and tilt up 

towards the current to fill.  A water depth of six inches is 
generally satisfactory.  Using care to avoid breaching the 
surface or losing sample preservatives while filling the 
container. 

 
4. If there is little current movement, the container should be 

moved slowly, in a lateral, side to side direction, with the 
container mouth pointing upstream. 

2.4.2.2 Field Parameters 

Temperature, pH, specific conductivity and turbidity readings will be 
measured at the start of sampling to measure field conditions and check 
on the water sample stability over time.  Temperature, pH, specific 
conductivity and turbidity measurement will be recorded for surface 
water samples.  The pH, temperature, conductivity, and turbidity meter 
calibration will be performed at the beginning of each sampling event, 
according to the manufacturers' specifications and consistent with Test 
Methods for Evaluating Solid Waste - Physical/Chemical Methods (SW-
846). 

2.4.2.3 Observation 

Surface water samples will be collected and contained in the order of 
volatilization sensitivity of the parameters as follows: 
 

•Volatile Organics and Volatile Inorganics; 
 

•Extractable Organics, Petroleum Hydrocarbons, Aggregate 
Organics and Oil and Grease; 
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•Total Metals; 
 

•Inorganic Nonmetallics, Physical /Aggregate Properties, 
Biologicals; 

 
•Wet Chemistry Parameters; and 

 
•pH, Temperature, DO, ORP, Conductivity and Turbidity 
Measurements. 

 
Surface water samples will be collected unfiltered. If future dissolved 
metal analysis is required, samples will be prepared by field filtration 
using a decontaminated peristaltic filtering pump (or equivalent) and a 
disposable 0.45 micron filter cartridge manufactured for this purpose. 
 
Surface water samples will be collected from surface water monitoring 
points shown on the attached Figure 1.  Samples will be collected directly 
from the station in the container that has been prepared for the 
preservation and storage of compatible parameters.  Samples will be 
collected in a manner that assures minimum agitation.  Additional blanks 
and/or duplicate samples will not be collected with the surface water 
samples. 

2.4.2.4 Decontamination 

Field meters which might contact surface water samples will be 
thoroughly decontaminated between stations by washing with non-
phosphate soapy, de-ionized water and rinsed with isopropanol and 
organic-free water.  Detailed equipment decontamination procedures are 
detailed in Section 2.3.1.3. 

2.4.2.5 Sample Containers 

Sample containers shall be prepared and provided by the laboratory for 
each surface water sampling event.  Each container's preparation and 
preservatives shall be the same as those utilized for groundwater 
sampling and addressed previously in Section 2.3.4.8. 
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3.0 FIELD QA/QC PROGRAM 

3.1 Overview 

Field Quality Assurance/Quality Control (QA/QC) requires the routine trip blank 
collection and analysis to verify that the handling process has not affected the 
sample quality.  Contaminants found in the trip blanks could be attributed to:   
 
 1.   Interaction between the sample and the container;  
 2.   Contaminated source water; or  
 3.   A handling procedure that alters the sample.   
 

3.2 Blank Samples 

3.2.1 Trip Blanks 

The laboratory will prepare a trip blank by filling each sample bottle type with 
laboratory grade distilled or deionized water.  Trip blanks will be placed in 
bottles of the specific type required for the analyzed parameters, from a bottle 
pack specifically assembled by the laboratory for each groundwater sampling 
event.  Trip blanks will be generated prior to the sampling event and transported 
with the empty bottle packs.  The blanks will be analyzed for volatile and 
purgeable organics only. 

3.2.2 Equipment Blanks 

Where wells are sampled with non-dedicated equipment, equipment blank 
samples shall be collected at a rate of one sample per day.  To collect an 
equipment blank, pour non-organic (milli-Q) water into a bailer; handling the 
bailer in a manner identical to well sampling, transfer the water into the 
specified “blank” sample collection jars specified.  Equipment blank samples are 
packed and sent to the laboratory with the other samples. 

3.2.3 Field Blanks 

As deemed necessary, field blanks will be collected.  The laboratory will provide 
designated bottles with laboratory grade distilled or deionized water.  The water 
will be poured from one laboratory provided container to an empty laboratory 
provided container for the specified analysis.  This activity must be performed in 
the sampling location.  Field blank samples will be packed in the cooler and sent 
to the lab with the other samples. 
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3.3 Blank Concentrations  

The concentration levels of any contaminants found in the blank samples will be 
reported but will not be used to correct the groundwater data.  In the event that elevated 
parameter concentrations are found in a blank, the analysis will be flagged for future 
evaluation and possible re-sampling. 

3.4 Field Instruments 

Field instruments utilized to measure groundwater characteristics will be calibrated 
prior to entering the field, and recalibrated in the field as required, to insure accurate 
measurement for each sample.  The specific conductivity and pH meter shall be 
recalibrated utilizing two prepared solutions of known concentration in the range of 
anticipated values (between 4 and 10).  A permanent thermometer, calibrated against a 
National Bureau of Standards Certified thermometer, will be used for temperature 
meter calibration.  Other field equipment should be calibrated at least daily using the 
manufacturer's recommended specifications. 
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4.0 SAMPLE PRESERVATION AND SHIPMENT 

4.1 Overview 

Methods of sample preservation, shipment, and chain-of-custody procedures to be 
observed between sampling and laboratory analysis are presented in the following 
sections.   

4.2 Sample Preservation 

Pre-measured chemical preservatives will be provided by the analytical laboratory.  
Hydrochloric acid will be used as a chemical stabilizer and preservative for volatile and 
purgeable organic specimens.  Nitric acid will be used as the preservative for samples 
for metals analysis.   

4.3 Storage/Transport Conditions 

Proper storage and transport conditions must be maintained to preserve sample 
integrity between collection and analysis.  Ice and chemical cold packs will be used to 
cool and preserve samples, as directed by the analytical laboratory.  Samples will be 
maintained at a temperature of 4o C.  Dry ice is not to be used.  Samples will be packed 
and/or wrapped in plastic bubble wrap to inhibit breakage or accidental spills.   
 
Chain-of-Custody control documents will be placed in a waterproof pouch and sealed 
inside the cooler with the samples for shipping.  Tape and/or custody seals shall be 
placed on the outside of the shipping coolers, in a manner to prevent and detect 
tampering with the samples. 

4.4 Sample Delivery 

Samples shall be delivered to the analytical laboratory within a reasonable period of 
time in person or using an overnight delivery service to insure holding times are not 
exceeded.   If samples are not shipped the same day, the ice used to keep the samples 
cool shall be replenished to maintain the required 4o C temperature.  Shipment and 
sample receipt will be coordinated with the laboratory.  Do NOT store or ship highly 
contaminated samples (concentrated wastes, free product, etc.) or samples suspected 
of containing high contaminant concentrations in the same cooler or shipping container 
with other environmental samples.   

4.5 Chain of Custody 

Chain-of-Custody control will be maintained from sampling through analysis to prevent 
tampering with analytical specimens.  Chain-of-Custody control procedures for samples 
will consist of the following: 
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1. Chain-of-Custody will originate at the laboratory with the shipment of prepared 
sample bottles and a sealed trip blank.  Identical container kits will be shipped by 
express carrier to the sampler or site or picked up at the laboratory in sealed 
coolers. 

 
2. Following receipt of the sample kit, the sampler will inventory the container kit and 

check its consistency with number and types of containers indicated in the Chain-of-
Custody forms and required for the sampling event. 

 
3. Labels for individual sample containers will be completed in the field, indicating the 

site, time of sampling, date of sampling, sample location/well number, and 
preservation methods used for the sample. 

 
4. Collected specimens will be placed in the iced coolers and will remain in the 

continuous possession of the field technician until shipment or transferal as 
provided by the Chain-of-Custody form has occurred.  If continuous possession can 
not be maintained by the field technician, the coolers will be temporarily sealed and 
placed in a secured area. 

 
5. Following delivery to the laboratory, samples will be given laboratory sample 

numbers and recorded into a logbook indicating client, well number, and delivery 
date and time.  The laboratory director or his designee will sign the Chain-of-
Custody control forms and formally receive the samples.  The field technician, 
project manager and the laboratory director will work together to insure that proper 
refrigeration of the samples is maintained.  

 
6. Copies of the complete Chain-of-Custody forms will be placed in the laboratory's 

analytical project file and attached to the laboratory analysis report upon completion. 
 
Chain-of-Custody forms will be used to transfer direct deliveries from the sampler to 
the laboratory.  A coded, express delivery shipping bill shall constitute the Chain-of 
Custody between the sampler and laboratory for overnight courier deliveries.    
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5.0 FIELD LOGBOOK 

5.1 Overview  

The field technician will keep an up-to-date logbook documenting important information 
pertaining to the technician's field activities.  The field logbook will document the 
following: 
 

•Site Name and Location 
 

•Date and Time of Sampling  
 

•Climatic Conditions During Sampling Event 
 

•Sampling Point/Well Identification Number 
 

•Well Static Water Level 
 

•Water Column ‘Height in Well 
 

•Purged Water Volume and Well Yield (High or Low) 
 

•Presence of Immiscible Layers and Detection Method 
 

•Observations on Purging and Sampling Event 
 

•Sample Collection Time 
 

•Temperature, pH, Temperature, DO, ORP, Turbidity, and Conductivity Readings 
 

•Field Technician Signature 
 

•Relative stream water level  
 

•Surface water clarity 
 

•Changes in surface monitoring station conditions and surroundings 
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6.0 LABORATORY ANALYSIS 

6.1 Overview 

The ground and surface water parameters will be analyzed for water quality field 
indicators (pH, conductivity, temperature and turbidity) and those constituents listed in 
Table 2.  Analytical methods are copied from Test Methods For Evaluating Solid Waste - 
Physical/Chemical Methods (SW-846) or Methods For the Chemical Analysis of Water 
and Wastes and will be consistent with the Division of Waste Management’s policies 
regarding analytical methods and reporting limits.  Analysis will be performed by a 
laboratory certified by the North Carolina DENR for the analyzed parameters.  

6.2 Laboratory Quality Assurance/Quality Control 

Formal environmental laboratory Quality Assurance/Quality Control (QA/QC) procedures 
are to be utilized at all times.  The owner/operator of the landfill is responsible for 
selecting a laboratory contractor and insuring that the laboratory is utilizing proper 
QA/QC procedures.  The laboratory must have a QA/QC program based on specific 
routine procedures outlined in a written laboratory Quality Assurance/Quality Control 
Manual.   The QA/QC procedures listed in the manual shall provide the lab with the 
necessary assurances and documentation that accuracy and precision goals are 
achieved in analytical determinations.  Internal quality control checks shall be 
undertaken regularly by the lab to assess the analytical procedures precision and 
accuracy.   

6.3 Laboratory Quality Control Checks 

The internal quality control checks include the use of calibration standards, standard 
references, duplicate samples, and spiked or fortified samples.  Calibration standards 
shall be verified against a standard reference obtained from a second (alternate) 
source.  For most analytical methods, calibration curves shall be developed using at 
least one (1) blank and three (3) standards.  Samples shall be diluted, if necessary, to 
ensure that analytical measurements fall within the linear portion of the calibration 
curve.  Where required, duplicate samples shall be processed at an average frequency 
of 10 percent to assess the precision of testing methods, and standard references shall 
be processed not less than monthly to assess the accuracy of analytical 
procedures.  Method or procedural blanks and spiked or fortified samples shall be 
carried through all stages of sample preparation and measurement to validate the 
efficiency and accuracy of the analysis. 

6.4 Data Review 

During the course of the analyses, quality control data and sample data shall be 
reviewed by the laboratory manager to identify questionable data and determine if the 
necessary QA/QC requirements are being followed.  If a portion of the lab work is 
subcontracted, it is the contracted laboratories responsibility to verify that 
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subcontracted work is completed by certified laboratories, using identical QA/QC 
procedures.  
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7.0 RECORD KEEPING AND REPORTING 

7.1 Overview  

This section addresses the documentation and reporting requirements associated with 
WQMP implementation.   

7.2 Groundwater System Evaluations 

After each monitoring event, the potentiometric surface will be evaluated to determine 
whether the monitoring system remains adequate and the groundwater flow rate and 
direction at the site.  The groundwater flow direction will be determined by comparing 
the groundwater surface elevations across the site through the construction of a 
potentiometric surface map.  Groundwater flow rate will be determined using the 
following equation: 
 
    V=KI/n 
  Where:  V = Velocity (feet/day) 
    K = Hydraulic Conductivity (feet/day) 
    I = Hydraulic Gradient (foot/foot) 
    n = Effective Porosity of aquifer soils (unit less) 
 
If these evaluations indicate the groundwater monitoring system is insufficient in 
meeting the rule requirements, the monitoring system will be modified accordingly and 
a work plan will be submitted to NCDENR for review prior to modifications to enhance 
the monitoring system.  

7.3 Result Reporting 

Copies of all laboratory analytical data will be forwarded to the SWS within 120 calendar 
days of the receipt of laboratory data.  The analytical data submitted will specify the 
sample collection date, the sampling point identification and include a sampling location 
map.  Should a significant contaminant concentration be detected in ground and surface 
water, as defined in North Carolina Solid Waste Rules, Groundwater Quality Standards, 
or Surface Water Quality Standards, the landfill owner/operator shall notify the SWS and 
will place a notice in the landfill records as to which constituents were detected.   
 
Monitoring reports will be submitted with the following: 
 
1. A potentiometric surface evaluation 
2. Analytical laboratory reports and summary tables 
3. A Solid Waste Environmental Monitoring Data Form (included in Appendix A) 
4. Laboratory Data submitted in accordance with the Electronic Data Deliverable 

Template. 
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Monitoring reports may be submitted electronically by e-mail or in paper copy form.  
Copies of laboratory results and water quality reports for WI High Point C&D Landfill will 
be kept at the landfill office.  Reports summarizing groundwater quality results and data 
evaluation will be submitted to the Division of Waste Management for each sampling 
event.  Depending on the analytical results received, graphical analyses may be 
performed to evaluate potential plume movement and contaminant trends over time. 
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8.0 MONITORING PROGRAM MODIFICATIONS 

8.1 Overview 

This section addresses the procedures that should be followed with respect to any water 
quality program modifications. 

8.2 Well Abandonment/Rehabilitation 

After each groundwater monitoring event, the potentiometric surface will be evaluated 
to determine whether the monitoring system remains adequate and to determine the 
groundwater flow rate and direction at the site.  
 
Should wells become irreversibly damaged or require rehabilitation, the Solid Waste 
Section (SWS) shall be notified.  If monitoring wells and/or piezometers are damaged 
irreversibly they shall be abandoned under the SWS direction.  The abandonment 
procedure in unconsolidated materials will involve over-drilling and/or pulling the well 
casing and plugging the well with an impermeable, chemically-inert sealant such as 
neat cement grout and/or bentonite clay.  For bedrock well completions the 
abandonment will consist of plugging the interior well riser and screen with an 
impermeable neat cement grout and/or bentonite clay sealant. 

8.3 Additional Well Installations 

Additional well installations will be carried out in accordance with SWS directives.  If the 
potentiometric maps reveal that the depths, location, or number of wells is insufficient 
to monitor potential releases of solid waste constituents from the solid waste 
management area, new well locations and depths will be submitted to the SWS for 
approval.  
 
Monitoring wells shall be installed under the supervision of a geologist or engineer who 
is registered in North Carolina and who will certify to the SWS that the installation 
complies with the North Carolina Regulations.  Future well construction documentation 
will be submitted by the registered geologist or engineer within 30 days after well 
construction is completed. 

8.4 Implementation Schedule 

This Monitoring Program will be implemented following the Water Quality Monitoring 
Plan approval.   
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Table 1
Monitoring Well Construction Details

WI High Point C&D Landfill

Well Install Date Ground Surface 
Elevation (ft amsl)

Top of Casing 
Elevation (ft 

amsl)

Depth to 
Bottom (ft 

bgs)

Screen 
Interval 
(ft bgs)

Screen Interval 
Lithology Status

MW-1 9/29/2003 809.79 813.17 30 15-30 Bedrock Routine
MW-2 9/30/2003 752.30 754.85 16.5 6.5-16.5 PWR/Bedrock Routine
MW-3 10/2/2003 752.65 755.48 27 12-27 PWR/Bedrock Routine
MW-4S 2/20/2002 731.60 733.76 20 5-20 PWR/Bedrock Routine
MW-4D 2/19/2002 731.88 734.23 80 60-80 Bedrock Supplemental
MW-5 2/19/2002 741.16 743.44 20 5-20 PWR/Bedrock Routine
MW-6 12/17/2002 733.53 735.23 15.5 8.5-15.5 PWR/Bedrock Routine
MW-7S 7/13/2006 761.20 763.52 45 30-45 PWR Routine
MW-7D 7/11/2006 761.24 763.27 70 60-70 Bedrock Supplemental
MW-8 7/5/2006 760.57 762.60 25 15-25 Bedrock Routine

amsl = above mean sea level
bgs = below ground surface
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Table 2
Analyte List with Field Parameters

8/20/2013

Appendix I Constituents Synonyms
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
Temperature
pH
Specific Conductance
Acetone 2-Propanone
Acrylonitrile 2-Propenenitrile
Benzene
Bromochloromethane Chlorobromomethane
Bromodichloromethane Dibromochloromethane
Bromoform Tribromomethane
Carbon Disulfide
Carbon Tetrachloride Tetrachloromethane
Chlorobenzene
Chloroethane Ethyl chloride
Chloroform Trichloromethane
Dibromochloromethane Chlorodibromomethane
1,2-Dibromo-3-chloropropane DBCP
1,2-Dibromoethane Ethylene dibromide, EDB
1,2-Dichlorobenzene o-Dichlorobenzene
1,4-Dichlorobenzene p-Dichlorobenzene
trans-1,4-Dichloro-2-butene
1,1-Dichloroethane Ethyldidene chloride
1,2-Dichloroethane Ethylene dichloride
1,1-Dichloroethylene Vinylidene chloride
cis-1,2-Dichloroethylene
trans-1,2-Dichloroethylene
1,2-Dichloropropane Propylene dichloride
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone Methyl butyl ketone
Methyl bromide Bromomethane
Methyl chloride Chloromethane
Methyl ethyl ketone 2-Butanone
Methyl iodide Iodomethane
4-Methyl-2-pentanone Methyl isobutyl ketone
Methylene bromide Dibromomethane
Methylene chloride Dichloromethane
Styrene Ethenylbenzene
1,1,1,2-Tetrachloroethane
1,1,2,2-Tetrachloroethane
Tetrachloroethylene Perchloroethylene
Toluene Methyl benzene
1,1,1-Trichloroethane Methyl chloroform
1,1,2-Trichloroethane
Trichloroethylene
Trichloroflouromethane CFC-11
1,2,3-Trichloropropane
Vinyl acetate Acetic acid, ethenyl ester
Vinyl chloride Choroethene
Xylenes Dimethyl benzene

C&D Landfill Additional Parameters:
Mercury
Chloride
Manganese
Sulfate
Iron
Alkalinity
Total Dissolved Solids
Tetrahydrofuran
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1.0 INTRODUCTION 

This Landfill Gas (LFG) Monitoring Plan (plan) was prepared by Smith Gardner, Inc. to describe 
the LFG monitoring program at the WI High Point C&D Landfill Facility (NC Solid Waste Permit 
41-16), which is located on Riverdale Drive High Point, North Carolina.  This facility includes an 
active C&D landfill. This plan describes the necessary procedures to satisfy applicable 
regulatory requirements (see Section 1.1) for landfill gas monitoring. 
 
The Engineer has utilized the best available site data, practices, experience, and judgment to 
develop this plan.  However, the plan may require modifications over time to accommodate 
changing landfill conditions, changing receptors in areas adjacent to and around the landfill, or 
other conditions that cannot be fully anticipated. 
 
Uncontrolled migration of LFG (particularly methane (CH4)) can result in, loss of life, injury, loss 
of property, vegetative damage, and intolerable odors.  Landfill monitoring includes exposure to 
explosive gases.  Monitoring personnel should be specifically trained in the management and 
response for situations such as fire or explosion and confined space entry and possess an 
awareness of changing conditions around the landfill. 
 
Note that this plan does not address landfill gas collection and control, air quality, or other 
related landfill gas regulations or requirements which may be applicable to this site at present 
or in the future. 
 

1.1 Regulatory Requirements – C&D Landfills 

Rule 15A NCAC 13B.0544(d) of the North Carolina Solid Waste Management Rules 
requires the following for facilities having a C&D landfill: 
 

 Owners or operators of MSW landfill units must ensure that: 
o the concentration of methane gas or other explosive gases generated by 

the facility does not exceed 25 percent of the lower explosive limit in on-
site facility structures (excluding gas control or recovery system 
components); 

o 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 

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

 Owners or operators of C&D landfill units must implement a routine methane 
monitoring program and perform monitoring on at least a quarterly basis. 
 

 If regulatory limits for methane gas concentrations are exceeded, a contingency 
plan must be implemented for the protection of human health and safety. 
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1.2 Guidance Document 

This plan was developed generally following the Landfill Gas Monitoring Guidance 
document prepared by the North Carolina Department of Environment and Natural 
Resources (NC DENR), Division of Waste Management (DWM)1. 
 
1.3 Contact Information 

All correspondence and questions concerning the operation of the WI High Point, LLC 
facility should be directed to the appropriate Operator and State personnel listed below.  
WI High Point, LLC is a wholly owned subsidiary of Waste Industries USA, Inc.  For fire or 
police emergencies, dial 911. 
 

1.3.1 WI High Point, LLC 

Address:  5830 Riverdale Drive 
   High Point, North Carolina 27282 
Scale House Phone: (336) 886-3560 
Fax:   (336) 886-7496 
General Manager: Roger Marcum 
Email:   roger.marcum@wasteindustries.com 
Phone:   (336) 668-3712 

 
1.3.2 Waste Industries USA, Inc.  

Address:  3301 Benson Drive, Suite 600 
Raleigh, North Carolina 27609 

Region Manager: Brent Kirchhoff 
Email:   brent.kirchhoff@wasteindustries.com 
Phone:  (919) 877-2228 
Fax:    (919) 557-9523 

1.3.3 North Carolina Department of Environment and Natural Resources 

North Carolina DENR - Raleigh Central Office (RCO) 
217 West Jones Street 
1646 Mail Service Center 
Raleigh, North Carolina 27699-1646 
Phone:  (919) 707-8200 
Fax:  (919) 707-8200 

                                                      
1 NC DENR DWM (2010), “Landfill Gas Monitoring Guidance”, NC DENR DWM Solid Waste Section, 
November 2010. 
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North Carolina DENR – Winston-Salem Regional Office 
585 Waughtown Street 
Winston-Salem, North Carolina 27107 
Phone: (336) 771-5000 
Fax: (336) 771-4630 

 
Division of Waste Management (DWM) - Solid Waste Section: 
Field Operations Branch Head: Mark Poindexter (RCO) 
Email:     mark.poindexter@ncdenr.gov 
Western District Supervisor:  Jason Watkins (WSRO) 
Email:     jason.watkins@ncdenr.gov 
Environmental Senior Specialist: Hugh Jernigan (WSRO) 
Email:     hugh.jernigan@ncdenr.gov  

Division of Energy, Mineral and Land Resources- Land Quality Section 
 
Address: North Carolina DENR – Winston-Salem Regional Office (WSRO) 

585 Waughtown Street 
Winston-Salem, North Carolina 27107 

Phone:   (336) 771-5000 
 Fax:     (336) 771-4630 

Regional Engineer: Matthew Gantt, P.E. (WSRO) 
Email:   matthew.gantt@ncdenr.gov  
Environmental Engineer I: Shannon Leonard (WSRO) 
Email:    Shannon.leonard@ncdenr.gov 
 

1.4 Existing Site Conditions 

The WI High Point C&D landfill (Permit 41-16), is located at 5830 Riverdale Drive. 
Jamestown, NC.  The approximately 158 acre facility is located approximately 6 miles 
east of High Point, in Guilford Owner.  Area development is a mix of agriculotural, 
industrial/ commercial and landfill use.  In general, development in the area is primarily 
along the main roads.   The site and surrounding area are shown on Figure 1. 
 

1.4.1 Site Geology 

The WI High Point C&D Landfill is located within the Piedmont Physiographic 
Province of North Carolina, which is characterized by moderately rolling valleys 
and ridges.  The Geologic Map of North Carolina (USGS, 1985) indicates that the 
site lies within the Carolina Slate Belt; Late Proterozoic to Cambrian age volcanic 
and sedimentary rock metamorphosed to lower greenshist facies with multiple 
intrusions.  The site is underlain by white to gray, fine to coarse grained, granitic 
rock.  Diabase dikes are present in the area. 
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1.4.2 Local Groundwater Regime 

The hydrogeology at this site has been investigated using, groundwater 
monitoring wells and aquifer slug tests.  Groundwater flows primarily southwest, 
towards Richland Creek and its tributaries, with additional flow south and west.  
Richland Creek is approximately 1300 feet from the facility boundary and flows 
into Deep River.  The uppermost aquifer is saprolite, partially weathered rock 
(PWR) along with granitic bedrock.  Groundwater occurs from approximately ten 
feet below grade or less in the downgradient wells near the Richland Creek 
tributaries to twenty-five feet below grade upgradient of the waste area.  Locally, 
the C&D site is bounded Richland Creek and its tributaries to the west and south.  
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2.0 MONITORING PROGRAM 

There is currently no monitoring program for the site.  The plan contained herein includes the 
installation of landfill gas monitoring wells to monitor for subsurface landfill gas migration.  
The plan also includes landfill gas monitoring in on-site structures. 
 

2.1 Monitoring Wells 

Existing monitoring locations are shown on Figure 2.  No additional monitoring locations 
are proposed at this time. 

 
2.1.1  LFG Monitoring Wells 

The close location of streams to the northwest, southwest and easst of the site 
limit the possibility of landfill gas migration in these directions.  Therefore, 
landfill gas monitoring points are focused along the northern and eastern 
property line where residential development is more predominant.  The proposed 
landfill gas monitoring network will include the following wells : MMW-1, MM-2, 
MM-3, MM-4 and MM-5.  The proposed monitoring wells are shown on Figure 2. 
 
 

2.2 Monitoring of Facility Structures 

The following facility structures will be monitored: 
 

 Scalehouse; and 
 Maintenance Building. 

 
If desired by the Owner, a dedicated methane monitor may be installed within one or 
more of these structures.  Otherwise, monitoring will be conducted quarterly with the 
landfill gas monitoring wells. 
 
2.3 Monitoring and Reporting 

Monitoring and reporting of LFG concentrations will be performed as outlined below. 
 

2.3.1 Frequency 

Routine LFG monitoring will be conducted on a quarterly basis. 
 
2.3.2 Personnel 

LFG monitoring will be performed by personnel who are familiar with the 
requirements of this plan and who are trained in LFG hazards and explosive gas 
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meter use.  As practical, a designated technician will be assigned to regular LFG 
monitoring duty. 
 
2.3.3 Equipment 

A LandtecTM GEM-2000 infrared portable gas analyzer (or equivalent) will be 
used to monitor probes and LFGCCS components.  This analyzer, which is 
calibrated to methane (CH4), operates using the infrared spectral property of 
methane to measure concentrations in air.  Measurements of oxygen (O2) and 
carbon dioxide (CO2) will also be made with this meter.  This meter may be used 
in oxygen deficient areas (less than 10% O2) since oxygen is not required for a 
chemical combustion of flammable gases within the meter. 
 
On the day of monitoring, prior to monitoring activities, this meter will be field 
calibrated.  Additionally, all monitoring equipment should be regularly calibrated 
in accordance with manufacturer’s specifications and operated only as 
instructed. 
 
 
2.3.4 Procedures 

Prior to each monitoring event, the portable gas analyzer will be calibrated with a 
known calibration standard in accordance with manufacturer’s 
recommendations.  General information related to the monitoring event, 
equipment used, calibration procedures, weather conditions, and results for 
each monitoring event will be recorded on the landfill gas monitoring data form 
(see Appendix A).  A flowchart of monitoring requirements is included as Figure 
3. 
 
The following steps outline the procedure for the monitoring of LFG wells and 
facility structures: 
 

 Check calibration date on the meter and calibrate according to 
manufacturers instructions; allowing equipment to warm up properly 
prior to use, per manufacturers direction. 

 Purge sample tube for one minute before monitoring.  
 
LFG Monitoring Wells: 

o Connect instrument tubing to sample port on the monitoring well 
without removing the cap. 

o Open the valve and record both the initial and stabilized methane 
concentrations.  A stabilized concentration will not vary more than 
0.5 percent by volume on the instrument’s scale.  Also record the 
oxygen concentration (at two percent per volume or less to 
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indicate air is not being drawn into the system and providing false 
readings) and the carbon dioxide concentration. 

o Close the valve and disconnect the tubing. 
o Record monitoring data on the LFG monitoring data form provided 

in Appendix A. 
o If any methane concentration is greater than 50% of the LEL 

(2.5% CH4), monitoring personnel should implement the 
Precautionary Action Plan (see Section 2.3.5). 

o If both initial and stabilized methane concentrations are less than 
50% of the LEL (2.5% CH4), move to next LFG monitoring well. 

 
Structures: 

o Walk through the facility structure with a methane analyzer and 
monitor the perimeter wall interface of the structure, the floor to 
wall interface in hallways and rooms, and any floor penetrations in 
the structure.  Record the initial and stabilized methane 
concentrations, oxygen concentration, and carbon dioxide 
concentration. 

o Record monitoring data on the LFG monitoring data form provided 
in Appendix A. 

o Notify the Landfill Superintendent and the Engineer for any 
methane concentration greater than 0% of the LEL. 

 
IF A STABILIZED METHANE CONCENTRATION IS GREATER THAN 100% OF 
THE LEL IN A LFG MONITORING WELL OR GREATER THAN 25% OF THE LEL 
IN A FACILITY STRUCTURE, THE FOLLOWING ACTIONS WILL BE 
IMPLEMENTED:  
 

1) Recalibrate monitoring equipment and confirm results. 
2) If results are confirmed, IMMEDIATELY contact the Landfill Manager and 

the Engineer. 
3) Implement the Compliance Action Plan located in Section 3.1. 

 
A flowchart of actions to be taken if exceedances are noted is included as Figure 
3. 
 
2.3.5 Precautionary Action Plan 

If an initial or stabilized methane concentration is equal to or greater than 50% of 
the LEL in a LFG monitoring well, monitoring personnel should perform the 
following additional steps at this location: 
 

 Measure gas pressure in the well head (in inches of water) using 
magnehelic gauge or other appropriate metering device. 
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 Record at least one additional methane concentration measurement, 
inside the well just below the top of casing.  

 Evaluate the surrounding area for potential receptors to or signs of LFG 
migration.  LFG can stress vegetation and can kill trees and grass by root 
asphyxiation.  Note stressed/dead vegetation areas on the monitoring 
form. 

 Notify the Landfill Manager and the Engineer for further evaluation. 
 
2.3.6 Record Keeping 

Routine LFG monitoring events will be documented on the LFG monitoring data 
form provided in Appendix A.  Completed forms will be placed in the landfill 
operating record located at 103 E. Ivey Street Lillington, North Carolina 27546.  
These forms will be available for review by DWM personnel on request. 
 
Documentation of any contingency plan actions (see Section 3.0) will also be 
kept in the operating record. 
 
 

2.4 Maintenance 

Periodic maintenance and site observations will be conducted routinely to address 
monitoring program components (at a minimum): 
 

 Maintain access to LFG monitoring locations. 
 Perform LFG monitoring well maintenance (maintain well locks, steel casing, 

concrete pad, etc.). 
 Observe landfill cover conditions, areas of dead vegetation, leachate seeps, 

odors, etc. as indications of potential LFG-related problems. 
 
Note deficiencies on the monitoring forms and report to the Solid Waste Operations 
Manager for repair or replacement as necessary.  
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3.0 CONTINGENCY PLAN 

If a stabilized methane concentration is greater than 100% of the LEL in a LFG monitoring 
well or greater than 25% of the LEL in a facility structure, the Owner will perform both an 
immediate action and plan and a remediation plan as described below. 
 

3.1 Immediate Action Plan 

The Solid Waste Operations Manager will perform the following actions for the 
protection of human health and safety: 
 

1) Evacuate affected facility structures and the immediately surrounding area. 
2) Determine nearby potential receptors (facility and off-site structures). 
3) Perform monitoring in any other facility structure near the monitoring location 

having the high concentration. 
4) Contact the Owner Fire Department (911).  Coordinate evaluation of potentially 

affected off-site structures with the Fire Department. 
5) Verbally notify the Owner Engineer, or their designee. 
6) Verbally notify the NCDENR DWM (see Section 1.1) as soon as practical. 
7) Investigate and identify the potential source(s) and conduit(s) for LFG migration 

that may have caused the high concentration (i.e. the path that the LFG may be 
taking to the monitoring location). 

8) Identify the LFG extent using bar hole punch sampling methodology or other 
applicable alternative method as practical. 

9) As appropriate, begin corrective action to control methane concentrations in 
structures surrounding the landfill site. 

 
3.1.1 Reporting and Documentation 

Within seven days of the detection of a high methane concentration, the Owner 
will prepare and submit an Environmental Monitoring Reporting Form (see 
Appendix A) with the results of the monitoring event to the DWM.  The Owner will 
also place a description of the actions performed to protect human health in the 
operating record. 
 

3.2 Remediation Plan 

Within sixty days of the detection of a high methane concentration, a remediation plan 
describing the problem nature, extent, and proposed remedy will be submitted to 
NCDENR for approval. Upon approval the plan will be  implemented and a copy will be 
placed in the operating record.  The DWM will also be notified the plan has been 
implemented. 
 
An extension may be granted by the DWM on written request and depending on severity 
of the situation. 
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Figures 
 

Landfill Gas Monitoring Plan 
WI High Point C&D Landfill 

High Point, NC 
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Source: Esri, DigitalGlobe, GeoEye, i-cubed, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Community
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Appendix A 

Reporting Forms 
 

Landfill Gas Monitoring Plan 
WI High Point C&D Landfill 

High Point, NC 
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NC Division of Waste Management - Solid Waste Section  
 
Landfill Gas Monitoring Data Form 
 
Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such, 
these documents are available for inspection and examination by any person upon request (NC General Statute 132-6). 
 
Facility Name: ______________________________________________ Permit Number: ____________________________ 
 
Date of Sampling: ___________________   NC Landfill Rule (.0500 or .1600): _____________________________________ 
 
Name and Position of Sample Collector: _________________________________________ 
 
Type and Serial Number of Gas Meter: _______________________________     Calibration Date of Gas Meter: ___________ 
 
Date and Time of Field Calibration: _____________________  
 
Type of Field Calibration Gas (15/15 or 35/50): ____________   Expiration Date of Field Calibration Gas Canister: ________  
 
Pump Rate of Gas Meter: _____________  
 
Ambient Air Temperature: __________ Barometric Pressure: ______________ General Weather Conditions: _____________ 
 
Instructions: Under “Location or LFG Well” identify the monitoring wells or describe the location for other tests (e.g., inside 
buildings). A drawing showing the location of test must be attached. Report methane readings in both % LEL and % methane 
by volume. A reading in percent methane by volume can be converted to % LEL as follows: % methane by volume = % 
LEL/20 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If your facility has more gas monitoring locations than there is room on this form, please attach additional sheets listing the 
same information as contained on this form. 
 
Certification 
To the best of my knowledge, the information reported and statements made on this data submittal and attachments 
are true and correct. I am aware that there are significant penalties for making any false statement, representation, or 
certification including the possibility of a fine and imprisonment. 
 
 
_________________________________________  _________________________________________ 
SIGNATURE      TITLE 
 
 





 

  Attachment K 

Financial Assurance 

Permit Renewal Application 
WI High Point Landfill, LLC 

NC Solid Waste Permit No. 41-16 
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DATE: 8/20/2013
BY: JWC

WI High Point Landfill, LLC (NC Solid Waste Permit No. 41-16)
Engineer's Closure Construction Cost Estimate

Item Item Contractor
No. Description Unit Quantity  Unit Price Total Price Comments

Facility Area (Horizontal Plan) ----> AC 4

1.0 Pre-Remedial Response Subtotal $2,000.00
1.1 Coordination, Contracts, and Management AC 4 $500.00 $2,000.00

2.0 Remedial Response Activities $25,450.00
2.1 Surveys and Layout AC 4 $250.00 $1,000.00 S+G Estimate
2.2 Mobilization, Demobilization, and Project Closeout AC 4 $500.00 $2,000.00 S+G Estimate
2.3 Wash Down & Cleanup of the Recovery Area DY 2 $1,500.00 $3,000.00 Assume single work crew per day.

2.4 Fencing & Concrete Barrier Protection LS 1 $5,000.00 $5,000.00
Assume close process area and place concrete 

barriers across access road.

2.5 Excess Recycling & Processing Material TN 150 $43.00 $6,450.00
Assume cost of loading and transport for maximum 

allowed storage volume.
2.6 Erosion & Sediment Control (grading, silt fence, maintenance, etc.) AC 4 $500.00 $2,000.00 S+G Estimate
2.7 Revegetation AC 4 $1,500.00 $6,000.00 S+G Estimate

3.0 Quality Assurance, Certification, & Deed Notation $3,000.00
3.1 Engineering and Reporting LS 1 $2,500.00 $2,500.00 S+G Estimate
3.2 Surveying and Deed Notation LS 1 $500.00 $500.00 S+G Estimate

Remedial Response Estimate -----> $30,450 (2013$)
10% Contingency -----> $3,045 (2013$)

Total Estimate ----> $33,495 (2013$) (See Notes 1 & 2)

Notes:

1.  All costs are presented in current dollars and should be increased at an inflation rate prescribed by the NCDENR Division of Waste Management per http://portal.ncdenr.org/web/wm/sw/financialassurance
     if additional review is not performed annually.
2.  This ESTIMATE has been prepared for financial assurance purposes only and shall not be considered a replacement for an actual bid from a licensed contractor and is considered acceptable
      within a +/- 10% of the Total Estimate value.

  Denotes values calculated in spreadsheet.
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DATE: 8/20/2013
BY: JWC

WI High Point Landfill, LLC (NC Solid Waste Permit No. 41-16)
Engineer's Closure Construction Cost Estimate

Item Item Contractor
No. Description Unit Quantity  Unit Price Total Price Comments

Closure Area (Horizontal Plan) ----> AC 22

1.0 Pre-Construction Subtotal $26,000.00
1.1 Construction Documents & Bidding AC 22 $15k + $500/AC $26,000.00 S+G Estimate

2.0 Construction $1,073,600.00 References 1 &2
2.1 Surveys and Layout AC 22 $1,000.00 $22,000.00 S+G Historical Estimate
2.2 Mobilization AC 22 $5,000.00 $110,000.00 ~4% of Construction Cost
2.3 Site Preparation (repairs to intermediate cover layer) AC 22 $500.00 $11,000.00 Assumed estimate for repair of erosion rills.
2.4 18" On-site Low Permeability Soil CY 53,240 $8.00 $425,920.00 S+G Historical Estimate for On-Site Materials.
2.5 18" Vegetative Support Layer CY 53,240 $4.50 $239,580.00 S+G Historical Estimate
2.6 Landfill Gas Venting System AC 22 $1,750.00 $38,500.00 S+G Historical Estimate
2.7 Cap Drainage Structures (berms, piping, etc.) AC 22 $7,500.00 $165,000.00 S+G Historical Estimate
2.8 Erosion & Sediment Control (grading, silt fence, maintenance, etc.) AC 22 $800.00 $17,600.00 S+G Historical Estimate
2.9 Revegetation AC 22 $2,000.00 $44,000.00 S+G Historical Estimate

3.0 Quality Assurance, Certification, & Deed Notation $133,700.00
3.1 Field Monitoring AC 22 $3,000.00 $66,000.00 S+G Estimate
3.2 Laboratory Testing AC 22 $2,500.00 $55,000.00 S+G Estimate
3.3 Engineering Certification AC 22 $5k + $250/AC $10,500.00 S+G Estimate
3.4 Surveying and Deed Notation AC 22 $100.00 $2,200.00 S+G Historical Estimate

4.0 Miscellaneous Costs to Close $27,500.00
4.1 Erosion and Stormwater Control (outside landfill footprint) AC 22 $1,000.00 $22,000.00 S+G Historical Estimate
4.2 Engineering and Reporting AC 22 $250.00 $5,500.00 S+G Historical Estimate

5.0 Total Closure Costs
Construction Estimate -----> $1,260,800 (2013$)

Cost per Acre ----> $57,309

Total Estimate ----> $1,260,800 (2013$) (See Notes 1 & 2)

Notes:

1.  All costs are presented in current dollars and should be increased at an inflation rate prescribed by the NCDENR Division of Waste Management per http://portal.ncdenr.org/web/wm/sw/financialassurance
     if additional review is not performed annually.
2.  This ESTIMATE has been prepared for financial assurance purposes only and shall not be considered a replacement for an actual bid from a licensed contractor and is considered acceptable
      within a +/- 10% of the Total Estimate value.

References:

1.  Approved WCA of High Point C&D Landfill - Permit to Construct Application by Golder Associates NC, Inc. dated March 2007.
2.  Approved WCA of High Point C&D Landfill- Permit to Construct Application by Golder Associates NC, Inc. dated March 2007.

  Denotes values calculated in spreadsheet.
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DATE: 8/20/2013
BY: JWC

WI High Point, LLC (NC Solid Waste Permit No. 41-16)
Engineer's Post Closure Cost Estimate

Item Quantity Unit Comments
Groundwater Monitoring

Monitoring wells 10 wells Reference 1 
Surface water point 3 points Reference 1 
Sampling frequency 2 events Reference 1 
Field sampling, collection, and shipping. $1,500 per event S+G estimate
Laboratory Analysis $200 per well S+G estimate
Data review, statistics, and reporting $2,000 per event S+G estimate
Maintenance and repair $100 per well S+G estimate

Subtotal Cost $13,200 per year

Landfill Gas Management

Control System Vents 0 vents Pro-rated @ one (1) per two (2) acres
Sub-Surface Perimeter Monitoring Probes 5 probes Per Ref. 2
Control system monitoring, maintenance and repair $200 per vent per year S+G estimate
Semi-Annual Perimeter Monitoring $250 per probe per year S+G estimate

Subtotal Cost $1,250 per year Averaged over post-closure period

Final Cover Management

Area of maintenance 150 acres Extends to area immediately around landfill.
Mowing $100 per acre S+G estimate
Erosion and sediment control maintenance $200 per acre S+G estimate
Topdressing (seed & fertilizer) $150 per acre S+G estimate
Vector and rodent control $10 per acre S+G estimate
Maintenance Mobilization $1,000 per year S+G estimate

Subtotal Cost $70,000 per year

Administration, Inspections, and Reporting

Administration and record keeping $2,000 per year S+G estimate
Inspection $1,000 per year S+G estimate
Miscellaneous engineering $1,500 per year S+G estimate

Subtotal Cost $4,500 per year

Subtotal Post-Closure Costs

Estimated Average Annual Costs $88,950 per year (2013$)
Number of Years for Post-Closure 30 years

Cost per Acre $593.00 per year
Subtotal Post Closure Costs $2,668,500 (2013$) (See Notes 1 & 2)

Potential Assessment and Corrective (Remedial) Action

Minimum amount required by NCDENR Division of Waste Management $2,000,000 lump sum Regulatory requirement (Session Law 2011-262)
Subtotal Remedial Cost $2,000,000 lump sum

Total Post Closure and Remedial Costs $4,668,500 (2013$) (See Notes 1 & 2)
Total Closure, Post Closure, and Remedial Costs $5,929,300 (2013$) (See Notes 1 & 2)

Notes:
1.  All costs are presented in current dollars and should be increased at an inflation rate prescribed by the NCDENR Division of Waste Management
      per http://portal.ncdenr.org/web/wm/sw/financialassurance if additional review is not performed annually.
2.  This ESTIMATE has been prepared for financial assurance purposes only and shall not be considered a replacement for an actual bid from a licensed contractor and is considered acceptable
      within a +/- 10% of the Total Estimate value.

References:
1.  WCA of High Point C&D Landfill Design Hydrogeologic Report by Golder Associates NC,Inc. dated March 2007.
2.  WCA of High Point C&D Landfill Operations Plan by Golder Associates NC,Inc. dated November 2008.

  Denotes values calculated in spreadsheet.
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Project Drawings 

Permit Renewal Application 
WI High Point Landfill, LLC 

NC Solid Waste Permit No. 41-16 
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