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_UB-SURFACE GEOPHY$ICALWORKATSITES I ANO 2

Subsurfacegeophysical surveyswill be conductedat both landfill locations

(Sites i and 2) in order to aid in the determinationof landfill boundaries

and depths since no documentationother than aerial photographsexists to

providethis information. This effort will ensure that geophysicalborings,

leachatewells and monitoringwells are properly locatedat the landfills.

Sections2.4.3.2 and 2.5.3.2 of the Sampling and Analysis Plan and Section 4.2

of the Solid Waste Assessment Test Work Plan indicate that the preferred

subsurfacegeophysicalmethod to be en_loyedwould be the seismic refraction

method. Based on analysis of logs from previousborings in the area and after

consultationwith the subsurfacegeophysicalsurvey contractor, IT has elected

to use two other methods to perform the investigationto determine landfill

boundariesand depths.

The two methods to be used are electromagnetic(EM) terrain conductivityand

electricalresistivity (ER). Seismic refractionmay still be used as well if,

based on the £M and ER survey results, it is concluded that it could provide

meaningful information.

The EM terrain conductivitymethod will be used primarily to establish

landfillboundaries;the electrical resistivitymethod will be used primarily

to establishlandfilldepths. Seismic refraction,if used and successful,

will delineateboth the extent and depths of the landfills.

The electromagnetic(EM) method measures earth conductivityvalues over a

specificpoint to a depth of about 18 feet. The measured values, referred to

as terrainconductivity,are obtained,without direct earth contact,through

electromagneticinductionas the instrumentis carried about 3 feet above the

ground surface. Measurementsare typicallytaken along specific traversesor

in a grid pattern to determine the lateralvariationof terrain

conductivity. This informationcan be useful for mapping the extent of dumped

waste materials,the extent of certain types of contamination,changes in

contaminationwith time, and the locationof utility trenches or buried

metallicobjects.
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Electromagneticmethods can be used wherever shallow penetrationis required

to qualitativelymap lateral variationsonly, thus it is appropriateto

determine lan_l boundaries. Depth or thicknessdeterminationscannot be

made solely by this method. Data acquisitionis rapid and non-destructive.

The electricalresistivitymethod provides for shallow subsurfaceexploration

by means of electricalmeasurementstaken at the ground surface. Typically, a

co-lineararray of four electrodes are placed in the ground at specific

separations. Electricalcurrent from a battery is input to the ground through

the two outer electrodesof the array. The voltagedrop produced by the

resultingelectricfield is measured across the two inner electrodes. The

voltage drop is dependenton the electrode separation (which is correctedfor)

and the electricalpropertiesof the subsurfacemedia. Resistivityis the

inverseof conductivity. Increasingthe electrodeseparation (spacing)will

increasethe depth of investigationbut is limitedby the resolutionof the

equipment. Determiningthe changes in subsurfaceresistivitycan provide

informationin regards to thickness and lateralvariationof sedimentary

layers and fill material, extent of dumped waste materials, depth to ground

water, relativeground water quality, extent of certain contamination,and

changes in contaminationwith time. Because of the abilityof this method to

define layer thicknessesit will be used to determine landfilldepths.

The seismicrefractionmethod consists of measuring the travel times of

compressionalwaves through the subsurface. Seismic wave energy is

transmittedinto the ground where it is refractedalong,velocity interfaces

and then back to the ground surface. By measuring the travel time of seismic

waves from a source (shotpoint)to detectorsat known distanceson the

surface, the seismic velocities and thicknessesof the respectivevelocity

layersc_n be determined. This informationcan be used to determinedepth to

rock, thicknessof overburden or fill material, locationof faults, lateral

variationof sedimentsand rock, or certainground water barriers. Because of

the likelihoodthat materials that were depositedat the landfillshave about

the same velocity as surrounding soils and the possible presence of a high

water table, there is concern that the seismicmethod may not clearly

v delineatethe landfills'configuration.
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_p" It should be recognized that no method or combinationof methods will produce

resultswhich_h'etotally accurate. The methods are being employed in order

to attemptto.rate more informationabout existing conditions. If the

subsurfacegeophyslcalmethods do not provide what appears to be meaningful

results, the chosen methods will be re-evaluatedin regard to changing to

anotherprocedure(s)or even abandoned. The boundaries and depths of the

landfillswould then be identifiedbased on aerial photograph Interpretation.
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