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1.0 GENERAL OVERVIEW OF THE FACILITY DESIGN 

 

This report contains detailed information on the design of Phase 4 of the subject facility.  Phase 4 

is vertical expansion located on the existing disposal area (Phase 3) consisting of approximately 

6.7 acres. The design has been prepared in accordance with Section .1600 of the NC Solid Waste 

Management Rules, and is illustrated by a set of drawings that accompany this report. The 

drawings include the following: 

 

Drawing No.   

 EP-T  Title Sheet 

 EP-L  Legend and General Notes 

 EP-01  Existing Conditions  

 EP-02  Grading Plan, Subgrade  

 EP-03  Grading Plan, Final Grade 

 EP-04  Profiles A-A and B-B 

 EP-05  Project Details 

   

The drawings and this text describe the proposed design for the purpose of obtaining a Permit to 

Construct.  Prior to construction, detailed construction drawings, technical specifications, and 

contract documents will be prepared for use by Wilkes County in soliciting construction bids. 

Phase 3 was designed anticipating the vertical expansion of Phase 4. Certain elements of the 

design for Phase 4 have been updated from Phase 3 to incorporate actual Phase 3 construction 

information. 

 

2.0 ANALYSIS OF THE FACILITY DESIGN 

 

2.1 Foundation 

 

The Phase 4 expansion is vertical in nature and will not affect the existing landfill subgrade. The 

subgrade of the landfill consists of the underlying soils and controlled fill components (subgrade, 

berms and embankments).  The underlying material that will serve as the foundation for the 

landfill is predominantly partially weathered rock that becomes fine sandy silt when sampled.   

 

Controlled fill will be placed in uniform lifts and compacted to within 95% of the soil’s 

maximum dry density as determined by a Standard Proctor Test (ASTM D698).  The range of 

acceptable moisture levels (% of optimal) will be established based on pre-construction testing of 

available soil material. Settlement and bearing capacity analyses have been conducted to 

demonstrate that the subgrade will support the loads of the landfill and maintain the integrity of 

the landfill’s structural components.  The anticipated maximum total settlement is estimated to 

be 0.075 feet (0.90 inches). The base grades of the landfill were designed with a slope of 2.5% 

over a length of 500 feet, allowing for 2.5 feet of differential settlement.  Supporting calculations 

are included in Appendix III-1. 

 

The bearing capacity of the subgrade was evaluated to determine if the subgrade material could 

bear the weight of the landfill without enduring shear failure.  The results of the bearing capacity 
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analyses indicate a minimum factor of safety of 15.4 using the Vesic equation.  Therefore, we 

anticipate that the subgrade will support the proposed landfill expansion. Supporting calculations 

are in Appendix III-2. 

 

Global stability analyses were performed to evaluate the likelihood of a deep seated rotational 

failure of the landfill, or a sliding block translational failure of the waste mass along the liner.  

The stability analyses performed for Phase 4 indicate a factor of safety of 1.91 in the static 

condition, and 1.30 during a seismic event. These estimated factors of safety are conservative 

since XSTBLE models a worst case two dimensional landfill section. Supporting calculations are 

in Appendix III-2. 

 

2.2 Base Liner 

 

The base liner system will not be affected by the Phase 4 vertical expansion.  

 

2.3 Leachate Collection and Removal System  

 

General 

 

The leachate collection and removal system will not be modified due to the vertical nature of the 

expansion. The leachate collection and removal system consists of one main header pipe and 

four lateral collection pipes embedded in a 24-inch layer of aggregate material on the flatter 

bottom area of Phase 3.  The aggregate serves as both a drainage layer for leachate and a 

protective cover for the underlying geomembrane during landfill operations.  The minimum 

required hydraulic conductivity of the drainage layer is 3.0 x 10
-1

 cm/sec.  A 16-ounce non-

woven geotextile was placed directly on top of the geomembrane to protect the membrane from 

damage during placement of the aggregate material. The upper 12 inches of the drainage layer 

was replaced with a 12 inch layer of tire chips.  Tire chips have a hydraulic conductivity similar 

to gravel, are lightweight, and easy to handle during construction, and was proven to be more 

cost effective than gravel. 

  

Cleanouts in the pipe network provide access for periodic cleaning of all pipes and video 

inspection.  Cleaning the pipes by flushing, mechanical devices or chemical agents will help 

maintain the hydraulic capacity of the pipes by preventing excessive clogging.  Leachate pipe 

cleaning will be performed once every two years.  During the cleaning process sludge residue 

that is flushed into the sumps will be removed by a vacuum pump truck and disposed of in the 

active area of the landfill or leachate holding pond. 

 

Calculations were conducted to demonstrate that adequate pipe strength is provided by the 

leachate collection system for the Phase 4 expansion.  These calculations are found in Appendix 

III-4.   
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Leachate reaching the perforated collection pipes within the cell will flow by gravity to the 

leachate header pipe that will discharge to a sump at the downgradient end of the cell.  From the 

sump, leachate will be pumped to an on-site holding pond.  Leachate will be removed from the 

holding pond periodically and transported by tanker truck to the local wastewater treatment plant 

for disposal.   

 

2.4 Leachate Storage Facility 

 

Leachate will drain to the existing leachate holding pond located west of Phase 1. Accumulated 

leachate will be removed from the holding pond periodically and transported by tanker truck to 

the local wastewater treatment plant for disposal.   

  

Holding Pond Design 

 

The leachate holding pond was constructed in 1993 in conjunction with the Phase 1 construction. 

The capacity of the pond is approximately 1.5 million gallons. The location of the holding pond 

is shown on EP-01.   

 

Leachate Hauling and Treatment 

 

Leachate will be removed from the storage pond periodically and transported by tanker truck to 

the Wilkesboro Wastewater Treatment Plant for disposal and treatment.  These operations will be 

conducted in accordance with the agreement between Wilkes County and the Town of 

Wilkesboro.   

 

Inspections and Record-Keeping 

 

The operator of this facility will conduct weekly inspections of the facility.  Records of these 

inspections, as well as leachate generation rates and analytical results of sampling events, will be 

maintained at the facility and made available to the Division at its request.  See the Operations 

Plan for a further discussion of these procedures. 

 

Closure Plan 

 

Upon closure of the landfill, leachate will continue to be collected on an as-needed basis 

throughout the post-closure period.  When leachate generation ceases, the following closure 

activities will be completed within 180 days: leachate collection pipes will be plugged, and 

liquid and solid waste will be removed from the storage facilities.  Material that is removed will 

be disposed in accordance with applicable requirements.     

  

2.5 Final Cover System  

 

Final grading contours for Phase 4 are shown on Drawing No. EP-03.  Final contours have been 

designed with post-settlement surface slopes of at least five percent on top of the cell. Cross-
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sectional details of the proposed closure cap are provided on Drawing No. EP-04.  The following 

components are proposed from bottom to top as shown on the details: 

 

a. Intermediate Cover and Leveling Course - Local soil will be placed over the daily 

cover soil to provide at least 12 inches of intermediate cover and a uniform base 

for construction of the cap. 

 

b. Passive Gas Vents – Passive gas vents will be installed at a frequency of 

approximately one per acre.  A typical passive gas vent is detailed on Drawing 

No. EP-05.  Passive venting of landfill gasses will protect the integrity of the cap 

by preventing excessive pressure buildup beneath the cap. 

 

c. 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 to the vents.   

 

d. Composite Cap: Clay Component - The infiltration layer is proposed to consist of 

a geosynthetic clay liner. This layer will be constructed over the geonet composite 

that will serve as the gas migration layer.  Installation and testing requirements for 

the cap are provided in the Technical Specifications (Appendix III-6) and the 

CQA Plan.  

 

e. Composite Cap: Geomembrane Component - The geomembrane component of 

the infiltration layer will consist of a textured 40 mil flexible geomembrane.  The 

membrane will be in direct contact with the underlying layer.  The testing 

program and quality assurance requirements for the geomembrane are described 

in the CQA Plan. 

 

f. Drainage Layer - A drainage layer consisting of a geonet and geotextile composite 

will be placed over the geomembrane to promote drainage.  

 

g. Protective Layer - A layer consisting of at least 18 inches of local soil will be 

placed above the drainage layer to provide a protective cover for the underlying 

cap components.   

 

h. Erosion Layer - A layer of topsoil material or organically amended local soil will 

be placed above the protective layer.  This soil layer will be at least 6 inches in 

thickness.  The topsoil material will be lightly compacted so that a good stand of 

vegetation can be established. Soil tests will be conducted prior to seeding to 

determine if soil additives are needed to establish and maintain the vegetation. 

 

i. 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 

Granville County Agricultural Extension Office may be used.   Mulch and erosion 
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matting will be used as needed to control erosion and promote vegetative growth.  

The vegetative cover will be inspected regularly during the post-closure period.  

Areas found during inspections to be sparsely covered will be revegetated.       

 

The stability of the cap system was evaluated under static and seismic conditions by examining 

potential rotational failure through the exterior slopes and veneer failure.  Calculations for these 

analyses are found in Appendix III-2.  The analyses indicate that the proposed cap system will be 

stable under design static and seismic conditions.   

 

The results of the stability analyses described above indicate that the proposed landfill cap will 

be stable under the design static loadings and assumed seismic loadings.  However, as with the 

base liner stability analyses, certain minimum physical properties were assumed, including 

interface friction angles and soil properties (internal friction angles, cohesion).  Laboratory 

testing of actual materials proposed for use in constructing the cap will be completed prior to use 

to verify that the materials meet the specified parameters for stability.   

 

Additional information on the design, construction, maintenance and probable cost of the final 

cover system can be found in the Closure and Post-Closure Plan, Section VI of this Application.   

 

2.6 Erosion and Sediment Control Plan 

 

The Erosion and Sediment Control Plan (ESCP) was submitted to the Division of Land Quality 

under separate cover for Phase 3 Expansion.  The ESCP was approved by the Division of Land 

Quality, Land Resources Section on May 15, 2008. The Letter of Approval with Modifications 

and Certificate of Plan Approval with Modifications can be found in Appendix III-5. 

 

2.7 Landfill Gas Collection and Control System (GCCS) Design Plan 

 

MSW landfills that have permitted capacities greater than 2.5 million Mg or 2.5 million cubic 

meters and that have an emission rate for non-methane organic compounds (NMOC) in excess of 

50 Mg/year, must install and operate active landfill gas collection and control systems in 

accordance with the New Source Performance Standards (NSPS) for MSW landfills (40 CFR 60, 

Subpart WWW).  There is approximately 965,273 tons of waste material currently in place 

within the closed and active phases.  This equates to approximately 875,681 Mg. It is projected 

that the proposed Phase 4 expansion will add an additional capacity of 471,511 tons. Therefore, 

the projected total capacity for Phase 4 is approximately 1,638,055 tons or 1,486,000 Mg, which 

is below the 2.5 million Mg threshold required for NSPS Title V permitting. 
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