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Background Background –– Modern MSW LandfillsModern MSW Landfills



Background Background –– Modern MSW LandfillsModern MSW Landfills

Composite Liner/Leachate Collection Composite Liner/Leachate Collection 
SystemSystem



Background Background –– Modern MSW LandfillsModern MSW Landfills

Groundwater/Groundwater/SurfacewaterSurfacewater MonitoringMonitoring

Landfill Gas (LFG) MonitoringLandfill Gas (LFG) Monitoring

Operating CriteriaOperating Criteria
–– Waste ExclusionsWaste Exclusions

Liquid WastesLiquid Wastes

Hazardous WastesHazardous Wastes



Background Background –– Modern MSW LandfillsModern MSW Landfills

Final Cover SystemFinal Cover System



Background Background –– Modern MSW LandfillsModern MSW Landfills

Landfill Gas ExtractionLandfill Gas Extraction



Background Background –– Modern MSW LandfillsModern MSW Landfills

Post Closure Care Post Closure Care –– 30 Years (Minimum)30 Years (Minimum)

Financial Assurance CriteriaFinancial Assurance Criteria

Permitting ProcessPermitting Process
–– Site StudySite Study

–– Construction PlanConstruction Plan

–– Other Permits/ApprovalsOther Permits/Approvals





Rules,Rules,
Rules,Rules,

RulesRules……



RCRA (1976)RCRA (1976)

Goals Goals ---- Protect, Conserve, ReduceProtect, Conserve, Reduce

Subtitle D Subtitle D –– Disposal of NonDisposal of Non--Hazardous Hazardous 
Solid WasteSolid Waste
–– State Solid Waste PlansState Solid Waste Plans

–– Sanitary Landfill CriteriaSanitary Landfill Criteria

–– Closing or Upgrading of Open DumpsClosing or Upgrading of Open Dumps



““SanitarySanitary”” Landfill RulesLandfill Rules
(Typical State)(Typical State)

Siting Criteria Included:Siting Criteria Included:
100100--Yr FloodplainYr Floodplain
Endangered/Threatened SpeciesEndangered/Threatened Species
Archaeological/Historical SiteArchaeological/Historical Site
State Park/Recreation/Scenic Area/Etc.State Park/Recreation/Scenic Area/Etc.
Airports (5,000 ft./10,000 ft.)Airports (5,000 ft./10,000 ft.)
WetlandsWetlands
5050’’ to Property Linesto Property Lines
500500’’ to Residences/Wellsto Residences/Wells
5050’’ to Streams/Riversto Streams/Rivers



Code of Federal Regulations (CFR)Code of Federal Regulations (CFR)
Title 40 Part 258Title 40 Part 258

(40 CFR 258) (NC (40 CFR 258) (NC -- 15A NCAC 13B .1600 et seq.)15A NCAC 13B .1600 et seq.)

New Siting Criteria Included:New Siting Criteria Included:

Fault AreasFault Areas

Seismic Impact ZonesSeismic Impact Zones

Unstable AreasUnstable Areas
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Decisions,Decisions,

DecisionsDecisions



avoidance landfill  avoidance landfill  n  n  1:  a landfill which is 1:  a landfill which is 
designed to stay away from conflicts designed to stay away from conflicts 
with siting criteria.with siting criteria.



NC NC –– Solid Waste Management Act of 2007Solid Waste Management Act of 2007
(A.K.A. (A.K.A. –– Senate Bill 1492)Senate Bill 1492)

Siting Criteria Include (for New Siting Criteria Include (for New ““GreenGreen””
Site Landfills:Site Landfills:
Wetlands & Perennial Streams Buffer:  200 feet
National Wildlife Refuge Buffer:  5 Miles
State Gameland Buffer:  1 Mile
State Park Buffer:  2 Miles

Size Restrictions Also AddedSize Restrictions Also Added



PrePre--Solid Waste Act of 2007Solid Waste Act of 2007



PostPost--Solid Waste Act of 2007Solid Waste Act of 2007



Example No. 1Example No. 1
Johnston County, NC LandfillJohnston County, NC Landfill



Johnston County, NC Johnston County, NC -- Original DesignOriginal Design

Phase 3

Phase 4

Phases 1&2

Phase 5

Red = Unlined Unit
Green = Lined Unit



Johnston County, NC Johnston County, NC -- Revised DesignRevised Design

Area 1

Red = Unlined Unit
Green = Lined Unit



Johnston County, NC Johnston County, NC -- Revised DesignRevised Design

Phase 4A
Red = Unlined Unit
Green = Lined Unit



Johnston County, NC Johnston County, NC -- Revised DesignRevised Design

Area 2

Red = Unlined Unit
Green = Lined Unit



Johnston County, NC Johnston County, NC -- Revised DesignRevised Design

Phases 5-10

Red = Unlined Unit
Green = Lined Unit



Johnston County, NC Johnston County, NC -- Revised DesignRevised Design

Red = Unlined Unit
Green = Lined Unit

Phases 1&2

Future Waste 
Removal or 
Piggyback 
Expansion



Johnston County, NCJohnston County, NC
Revised Design Revised Design –– Capacity SummaryCapacity Summary

Original DesignOriginal Design

MSW & C&D:MSW & C&D:
Phases 5Phases 5--8: 3.0M Tons 8: 3.0M Tons 
(= Total Capacity)(= Total Capacity)

Revised DesignRevised Design

MSW:MSW:
Phase 4A:  1.8M TonsPhase 4A:  1.8M Tons
Phases 5Phases 5--8:  3.0M Tons8:  3.0M Tons
Phases 9Phases 9--10:  5.7M Tons10:  5.7M Tons

C&D:C&D:
Area 1:  0.3M TonsArea 1:  0.3M Tons
Area 2:  0.5M TonsArea 2:  0.5M Tons

Total = 8.3M TonsTotal = 8.3M Tons
(177% Increase)(177% Increase)



Johnston County, NCJohnston County, NC
Permitting IssuesPermitting Issues

Wetlands (1.8 Acres)Wetlands (1.8 Acres)

Streams (490 LF)Streams (490 LF)

Piggyback LandfillsPiggyback Landfills



Johnston County, NCJohnston County, NC
Technical IssuesTechnical Issues

Piggybacking of Unlined UnitsPiggybacking of Unlined Units
–– Double Liner SystemDouble Liner System

–– Evaluation of Liner System StrainEvaluation of Liner System Strain

–– Interface Shear Strength RequirementsInterface Shear Strength Requirements

–– Landfill Gas (LFG) ConcernsLandfill Gas (LFG) Concerns



Johnston County, NCJohnston County, NC
Double Liner SystemDouble Liner System

Leachate Collection Flow:  250 gallons/acre/day
Leak Detection Flow:              2 gallons/acre/day (< 1% of Collection Flow)

Primary Liner

Secondary Liner



Piggyback Landfills:  LFG ConcernsPiggyback Landfills:  LFG Concerns

Passive LFG Collection 
Trenches @ 100’ Spacing

LFG Collection Trench



Johnston County, NCJohnston County, NC
Phase 4A MSW Piggyback UnitPhase 4A MSW Piggyback Unit

Cell 1 - 2002 Cell 2 - 2005

Cell 3 - 2009



Example No. 2Example No. 2
Newton County, GANewton County, GA

Lower River Road LandfillLower River Road Landfill



Newton County, GA Newton County, GA –– Original DesignOriginal Design

Red = Unlined Unit
Green = Lined Unit

Site 1 MSW

Site 1 C&D

Site 2 C&D Expansion

(Not Built)

Site 2 MSW

Office/Recycling Building



Newton County, GA Newton County, GA –– Revised DesignRevised Design

Revised Design: 7.8M Ton Capacity
200% Increase Over Original Design

Expanded Site 2 MSW

Red = Unlined Unit
Green = Lined Unit



Newton County, GANewton County, GA
Permitting & Technical IssuesPermitting & Technical Issues

Permitting Issues:Permitting Issues:
Floodplain ModificationFloodplain Modification
Wetlands (0.4 Acres) & Streams (1,550 LF)Wetlands (0.4 Acres) & Streams (1,550 LF)
Stream Buffer VarianceStream Buffer Variance
Waste Removal & RelocationWaste Removal & Relocation

Technical Issues:Technical Issues:
Redesign of Site 2 Redesign of Site 2 –– Phase 3Phase 3
–– Compatible with LongCompatible with Long--Term PlanTerm Plan

Waste Removal and RelocationWaste Removal and Relocation



Newton County, GANewton County, GA
Waste Removal & Relocation Waste Removal & Relocation –– Key AspectsKey Aspects

Sequencing:Sequencing:
In Harmony with Landfill DevelopmentIn Harmony with Landfill Development
–– Manpower/Equipment ConcernsManpower/Equipment Concerns

–– Time to Remove and Verify CleanupTime to Remove and Verify Cleanup

Keep Existing Buildings OperationalKeep Existing Buildings Operational



Newton County, GANewton County, GA
Waste Removal & Relocation PlanWaste Removal & Relocation Plan

Health & SafetyHealth & Safety
Community RelationsCommunity Relations
Environmental Controls & MonitoringEnvironmental Controls & Monitoring
Site Preparation ActivitiesSite Preparation Activities
ExcavationExcavation
Material SegregationMaterial Segregation
RedisposalRedisposal ProceduresProcedures
Quality AssuranceQuality Assurance
Testing to Confirm Testing to Confirm ““CleanClean”” SubgradeSubgrade



ConclusionConclusion
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Questions & DiscussionQuestions & Discussion



Thank You!Thank You!

Contact: Contact: Pieter K. Scheer, P.E.Pieter K. Scheer, P.E.
Principal, Senior EngineerPrincipal, Senior Engineer
Richardson Smith Gardner & Associates, Inc.Richardson Smith Gardner & Associates, Inc.
14 N. Boylan Avenue14 N. Boylan Avenue
Raleigh, NC  27603Raleigh, NC  27603
(919) 828(919) 828--0577 x1230577 x123
pieter@rsgengineers.com


