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01
What, Why, How?



Landfills Are an Asset

Centrally Located

Good Access and Control

Environmental Attributes

Adjacent Operations

Communities Have Encroached on them 

and Residents Seeking Beneficial Uses



It Can Be Done

40 CFR § 258.61(c)

Though Shall Not Disturb

ButéDemonstrate No Further Risk to 
Human Health and the Environment

Considerations

Cover System Modifications

Protection of Critical Infrastructure

Landfill Gas Protections

Settlement Impacts

Utility Extensions



Coordination

Administration

Parks Department

Regulators

Community



Protections

Thickened Cover Soil

Penetrations

Increased Monitoring

Maintenance

Operation Constraints

Stormwater/Erosion
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Use of Geophysics



Why Use Geophysics?

Non-intrusive

Cost effective

Continuous coverage

Repeatable results

Utility reflections



Electromagnetics

Soil/Rock Conductivity

Saturation and Dense Soil

Shallow Investigations

Walkable Areas

Metal Interferences

Background Soil Info Needed

Frequency Domain Electromagnetic (FDEM) 
Instruments EM31, EM34, EM38



Frequency Domain 
Electromagnetics (FDEM)

Vertical and Lateral Variations

Map Isolated Changes

Soil Layers

Fractures

Plumes

Drums

EM31 for 20 feet

EM34 for up to 60 feet

EM34

EM31



EM31 Example Survey 



Electrical Resistivity 
Tomography (ERT)

Easy to operate, covers large area

High resolution

More sensitive than EM

Senses electrical contrasts

Measures current between electrodes

Cross-section plot is produced



Electrical Resistivity Tomography (ERT)



Seismic Refraction

Advantages

Simple approach and recording

2-D profiles and/or 3-D data volumes

Detect fracture zones and weak 

zones within the bedrock

Map groundwater table in sediments



Seismic Refraction



Landfill Trench Delineation

Used EM61 and EM31 

Delineated unknown landfill trenches

Map subsurface extent of waste/debris

Support of cost-effective cap design

Eliminated drilling into unknown waste



Landfill Trench Delineation

Typical survey approach of EM and ERT 
failed due to site conditions in previous 
survey attempts by others

Site had HDPE/Clay cap installed

HDR collected Magnetics and Seismic 
Refraction Profiles
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Puente Hills Landfill Park 



Puente Hills Landfill ïLos Angeles County



Constraints

Existing ET Soil Final Cover

Select Fill for Accessibility and Plantings

Existing LFG Infrastructure Access

LFG Migration Protection

Increased Maintenance

Settlement Considerations

Stormwater/Erosion







EV Cap Function To Be Maintained

Additional Soil Cover

Å Compacted Clay k < 4x10-5 cm/sec

Å Higher Permeability would Develop 
Head and Increase Infiltration Rate

Å Potential for 12" Clay Loam to 
Support Vegetation




