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1.0 INTRODUCTION

1.1 PURPOSEANDSCOPE

This integratedtest plan describesthe demonstrationof a Surface High
ResolutionSeismic Reflectionacquisitionsystem using swept source
technology. The test describedhere is preliminaryin nature to determine if
the technique can produce a usable time sectionwith recognizablereflection
energy.

Compressionalwave data will be collectedalong a previously occupied
seismic line associatedwith a recent seismicsurvey north of the 300 Area.
The swept source system will be employed testingtwo very different high
resolution vibrator sources,one with a frequencyrange from 10 to 500 Hz and
a smaller unit with a range from 20 to 1500 Hz. This will enable a precursory
comparison of two vibrator data sets with standard impulsedata. Both linear
and nonlinear, variable amplitudefrequencysweeps will be studied to
determine the optimal input signal for the specific earth filter. The data
will be evaluatedfor the presence of reflectedenergy, signal strength,
frequency content and signal-to-noiseratio.

At present the data may not be fully processed since the test objectives
require only preliminarycross correlationsto compare raw field records. If
borehole acoustic data can be acquired,the data will be processed and
evaluated for reflection continuityand geologiccontrol. The final product
will be an interpretedgeologic time section from which the geologic horizons
can be mapped.

The results of this test will have direct'benefitsfor the 300 Area

Operable Unit for several reasons. If the water table can be distinguished
from the Hanford\Ringoldformationcontact, then the high permeability
Hartford-filledchannels can be mapped. This is useful since the channels
should be preferred fluid migration paths within the saturatedzone. Next if
details on the configurationof the Ringoldmiddle mud can be discerned, this
will allow detecting fluid pathwaythrough the mud and confirm the
depositionalnature of this unit. Finally by mapping the extent of the lower
confining mud unit, areas where the polluted unconfined and lower confined
aquifers communicatemight be located.

In addition to the system discussedabove, another source and
acquisitionmethod will be tested by gatheringdata along the same seismic
line. This system uses a lightweightsource that produces a high-velocity
shock wave that strikes the earth's surfacecausing an acousticwave to
propagate downward. This source is employedwith a moving two-geophonearray
and a frequencyenhancing signal modifier. The acquisitionmethod is
nonconventionaland is reported to eliminateobstructingnoise such as
groundroll and air blast. It is unexpectedthat this system will have the
imaging ability of the vibratorysystems. However it could prove to be
economical for shallow applicationswhen only compressionalenergy is needed.
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1.2 BACKGROUND

At the Hanford DOESite, current practices of subsurface data
acquisitionlimit knowledgeof the subsurfaceto boreholeinformation either
by direct sampling or by gamma ray logs. This results in data that extends at
best a few inches from the hole. These severelylimited data have several
disadvantages. First, supra-basemehtsedimentsare usually terrestrial in
nature and consequentlyare very heterogeneousboth vertically and laterally
frequently on the Grder of 10's of feet. The heterogeneousnature of these
sediments leads to complex fluid migration paths both in the vadose zone and
the groundwater. With boreholecontrol alone, the geologist can only "guess"
on how to extend lithologiesbetweenboreholes and terminationof units must
be assumed. Indeed, some features such as perchedwater zones or details of
structure can be missed entirely. By the time these interpretationsare
incorporatedinto conceptualmodels of contaminantplumes, only gross
approximationscan be made unless well control is closely and evenly spaced.
At the 200 West Area of the DOE Hanford Site, this is particularlytrue in the
groundwaterwhere most wells do not extend far below the water table.

Although surface seismictechniqueshave been used in the past at the
DOE Hanford Site, the acquisitionequipmentand deploymentmethods were basic
petroleum industry standardsthat were designed to purposely avoid mapping the
unconsolidatedsedimentsof interestto the environmentalcommunity.
Consequentlythere was limitedsuccess in imagingthe basalt surfacewith
those methods. Since the early 1980's, a few individualshave designed and
tested acquisitionequipmentmeant to discern the shallow (i.e.,less than
1000 feet) geologic environment. In the last 5 years, the area of Shallow
High Resolution Seismic techniqueshas rapidlyexpanded and advanced both in
the methods of deployment and acquisitionequipment. Recently swept sources
were designed for environmentalneeds with input frequenciesas high as 500 to
1500 Hz. These swept sourceswill finallyallow meaningful spectral shaping
of the input energy while greatly increasingthe frequencybandwidthof the
input signal to optimize the resolutionofthe returned signal.

The value of detailed subsurfacemapping is far reaching. Compressional
wave propagation is highly dependenton the bulk modulus (compressibility)of
the porous medium throughwhich it travels. As the porosity changes between
lithologies,the wave travels with a differentvelocity and thus, the acoustic
impedance (velocity-density)varies. The result of the seismic reflection
method is a map of the acoustic impedanceboundariesthat indirectlyrelates
to porosity. Although saturatedfluid migration is controlledby permeability
not porosity, it is unlikely that the two material propertiesdo not track
together in unconsolidatedporous medium. Thusthe seismic reflection
technique has the potential to provide fluid migrationpaths for contaminant
plume tracking, risk assessment,remediationdesign and optimal well locations
for remediation and long term monitoring applications.

1.3 SITE SETTING

This preliminary test will be. located north of the 300-FF-1 fence near
the well cluster 399-01-18A, B and C (Figure 1), This is the site of a
previous reflection study and by occupying the same line marked 3-5, this
newly acquired data can be compared to the previous results.
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Ftgure 1. Locatton Map, 300 Area.
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2.0 TECHNOLOGYDESCRIPTION

2.1 SHALLOWHIGHRESOLUTIONREFLECTIONTECHNIQUE

Sincethe requirementsof environmentaland engineeringapplicationsare
differentfrom that of the oil industry,therehas developeda differentsuite
of acquisitionequipmentto acquireshallowseismicreflectiondata. In fact
recentadvancesin shallowsourcesmay significantlyincreasethe qualityand
resolutionof futuresurfacesurveys. The goal of shallowhigh resolution
surveysis to reducethe noiseand enhancethe signalto generateand record
high frequencyacousticsignalfromdepthsup to 1000feet. Therefore,the
challengeis to inputmuch greaterfrequenciesat the sourceand be ableto
detectand identifya weak signalwith the receiversand recorder.

A recentreviewby Steeples,(1990)explainsthe advantagesof spectral
shaping,a key advantageof vibratory(orswept)sources. The inputsignalof
the idealshallowseismicsourcewouldcontaina broadband of frequencies
with more energyconcentratedat the higherfrequencies.The wide bandwidth
increasesthe information-carryingcapabilitiesof the systemallowinggreater
resolvingpower. Sincethe earthacts as a low-passfilterdifferentially
attenuatingthe higherfrequencies,the sourceshouldhave an outputenergy
that can be controlledas a functionof frequency.Furthermore,to allow
separateshotsto be stacked,the sourcemust be repeatable.Stacking
repeatedshotscompensatesfor attenuationof the energy. Also the energy
shouldbe well coupledto the groundand yet be nondestructive.And finally,
air-coupledwavesand groundrollshouldbe minimalto avoidinterferingwith
reflectedwaves.

When it becamenecessaryto explorefor and developstratigraphic
reservoirs,the petroleumindustrydevelopeda land sourcecalleda vibrator
that allowedvaryingthe inputenergywhil_sweepingfromlow to high
frequencies.This vibratorsystemrapidlybecamethe standardfor land
acquisitionsurveysbecauseit produceda superiorsignalto noiseratioat
higherfrequencies(i.e.,60 Hz). Generallythe highestinputsignalsare
around90 Hz. The earthand largevibratordefinea mass-springsystemwith
naturalresonancefrequenciestypicallybetween15 and 30 Hz. The generation
and couplingof energyto the earthwill be lessdifficultwithinthis limited
frequencyrange. As the vibratoris operatedfartherfrom the resonance
frequencies,it must providehigherdriveforcesto generatesufficient
energy,especiallyat frequenciesn_cessaryfor highresolutianwork.
Consequentlythereis a differencebetweenthe peak designfrequencyand the
peak operatingfrequency.This lack of abilityto get 100 Hz plussignalinto
the groundand the costto deployandmaintainthe largevibratortrucks
eliminatesits use for shallowapplications.

Recentlyseveralsweptsourceswere developedthathave peak frequencies
of 500 and 1500Hz respectivelywith variablehold-downforcewhilestill
maintainingmobilityand reasonablecosts. One was designedby a leading
manufacturerof the largervibratorsbut specificallyfor use as a shallow
high resolutionsource. This sourcehas most of the idealcharacteristics
discussedpreviously,specificallya broadbandwidthfrom 10 to 550 Hz, output
energycontrolledas a functionof frequencyconcentratingenergyat the
higherend, repeatability,and nondestructiveness.If the frequencysweep

4



. • WHC-SD-EN-TP-048,Rev. 0

o

beginsabovethat at whichgroundrollpropagates,thenthis high amplitude
interferingnoiseshouldbe significantlyreduced.

2.2 SURFACEEQUIPMENT

Thereare threebasicpartsto any surfaceseismicreflection
acquisitionsystem,a seismicsource,acousticreceiversand a seismic
recorder. For this preliminarytest,two sweptsourcesand one impulsesource
will be employed. One sweptsourceis truck-mountedwhilethe otheris hand
portable(approx.150 Ibs).Thelargervibratoris on a standard3/4 ton pickup
truck. Althoughboth are transportablethroughruggedterrain,the smaller,
portableunit can be usedwherespaceis limitedsuchas betweenbuildingsand
fencesdue to the smallbaseplatesizeof approximately12 inches. Also the
frequencyrange(20 to 1500Hz) allowsfor ultra-highresolutionimaging
subsurfacechangesof lessthan a foot. Howeverthe truck-mountedvibrator
has significantlygreaterhold-downweightand will providesuperiordepth
penetrationwith a base plateof 3 to 4 feet. This unit can generate
frequenciesfrom 20 to 550 Hz. The impulsesourceis a lightweight,medium-
energysourceusinga high-velocityshockwave. It has no controlon the
frequenciesput into the ground.

Once the signalhas beencoupledto the subsurface,the reflectedsignal
is receivedat a seriesof geophonesplantedintothe groundalongthe seismic
line. For the purposesof this test,thesereceiverswill be standard28 Hz
verticalgeophonesto sensecompressionalwavemotion.

Finallythe signalat eachgeophonewill be recordedas a voltagewith a
"state-of-the-art",144channel.,24-bitrecordingsystemthat is located
insidethe fieldvehicle. This systemis equippedwith softwareto perform
the initialcross-correlationprocessingto removethe originalinputsignal.

2.3 DOWNHOLEVELOCITY

To performa preliminaryevaluationof the data,it is not necessaryto
fullyprocessthe data intoa standard,stackedtime section. Howeverif it
does becomepossible,boreholevelocitycontrolwill be acquiredin well
39g-I-18Cusingthe upholevelocitymethod. A pneumaticacousticrepeater
will be used as a boreholesourceto providean acousticsignal. This device
has an adjustablehigh-pressurechamberthat rapidlydischargesto form a
pressurepulsein the hole. This pulsecouplesintothe groundas a
compressionalwave. The tool is approximately3 feet long and is designedto
operatein holesdown to 3 inchesin diameter. Compressedair is supplied
from the surfacevia a high-pressureline. The releaseof pressureis
controlledelectronicallyfroma triggeringuniton the surface. Air will be
exhaustedto the borehole. The sourceis fluid-coupledand thus requiresa
liquid-filledboreholeto functionproperly. For the regionin the well above
the waterlevel,the hole is packedoff and filledwith water. Laterthis
water is removedso that no wateris dischargedto the wellbore.
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3.0 DEMONSTRATIONOBJECTIVESANDPARAMETERS

3.1 DEMONSTRATIONOBJECTIVES
s

• Determine if the technologycan acquirerecognizablereflected
energy at a variety of times and at variousdistances from the
source• Compare signal strength and clarity to the previously
acquired raw field records and evaluate the improvement•

• Evaluate the theoreticalvertical and horizontal resolutionof the
received signal•

• Determinethe frequency input sweep that optimizesthe reflected
energy. Evaluate if one vibrator has different possible
applicationsthan the other based on differences in reflected
events.

3.2 DEMONSTRATIONPARAMETERS

The methods that will be employed to evaluate the technology performance
within the scope of objectivesgiven above involve standard industry
parameters.

• Reflected energy is recognizedby the hyperbolicnormal moveout
: seen on minimallyprocesseddata. The vibrator data will be

evaluated after initialdeconvolutionand cross-correlationof
the data. The effect of refractedarrivals,groundroll and air
blast can be determined by the pattern, amplitude and frequency of
these arrivals in the w_ve train.

• By applying a window to the reflectedevents identifiedon a given
' trace, a power spectrumwill be generateddisplaying frequency

versus amplitude. This graph allows the frequencycontent of the
signal to be evaluated. Then the maximum vertical and horizontal
resolutionwill be determined using the I/4 wavelength rule for
the vertical resolution and fresnelzone calculationsfor the
horizontal resolution.

• Optimizationof the input frequencyis carried out during the
field testingprior to acquiringthe final data set. Various
sweep configurationsare run consecutivelyuntil the acquired data
displays the best reflectedsignal and the least amount of
coherent noise.

3.3 DATAPROCESSING

Preliminary cross correlations of the data will be made at the time of
acquisition. Later a deconvolution of the source signal and a more complete
cross-correlation will be applied and power spectra will be generated. All
the test objectives can be met with this relatively unprocessed data. If the
borehole velocity data is acquired, then further processing may be justified
but will be done at the discretion of the companies performing the test.
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If successful this test has specific utility to the cleanup effort at
the 300 area. By mapping details of the lithologic units in the saturated
zone, a better understanding of fluid migration paths can be achieved. For
example, the results from this test could define the pinchout of the lower
confining unit against the basalt basement. Information like this is useful
to evaluate the risk of contaminating the lower aquifer, to map fluid
migration paths for plume tracking, and to assist in designing an appropriate
remediation strategy and for better placement of monitoring wells.

4.0 REGULATORYCOMPLIANCE

This section identifiesthe regulatorycompliance requirementsfor this
field demonstration. The major requirementsfor the demonstrationare derived
from the National EnvironmentalPolicy Act (NEPA);the Comprehensive
EnvironmentalResponse, Compensation,and LiabilityAct (CERCLA);and RCRA.
Because there are no residuals from this demonstration,no requirementsunder
the Clean Air Act, Clean Water Act, or other federal or state environmental
laws are specificallyapplicable.

4.1NEPA

The National Environmental Policy Act (NEPA), 42 USC4321 eL seq., is
the basic federalcharter for protectingthe nation's environment. NEPA's
focus is to ensure that federal agencies,such as the DOE, give appropriate
considerationto environmentalimpacts in their decision-making.

NEPA compliance for this demonstrationis achieved by referenceto DOE's
determinationof December 4, 1992 that characterizationand environmental
monitoring activitieson the Hanford Site fit within a typical class of action
currently availablefor CategoricalExclusion(CX) in Subpart D of the U.S.
DOE NEPA ImplementingProcedures,10 CFR _021. While site characterizationis
not the central purpose of the demonstrationactivitiesdescribed in this
integratedtest plan, these activitieswill produce data and informationthat
will be very useful for characterizationof the environmentalconditions of
the 300 Area Operable Unit's subsurface (see sections 1.1 Purposeand 3.3 Data
Processing). The minimal environmentalimpactsthat these demonstration
activities are likely to cause are well within the impactsdescribed in the
materials supportingthat categoricalexclusiondetermination. Prior to
initiation of the activitiesunder this test plan, detailed cultural and
biological resource reviews will have been performedand all 10 CFR 1021
requirementsand all other conditions stated in DOE's categericalexclusion
determinationwill have been fulfilled. Therefore,the demonstration
activities described in this test plan need no furtherNEPA review and
documentation.

4.2 CERCLA

The ComprehensiveEnvironmentalResponse,Compensation,and Liability
Act (CERCLA),42 USC 9601 et seq., is designed to manage the unplanned,
uncontrolledreleasesof hazardous substances. In particular,CERCLA is the
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governing framework for the Environmental Restoration program at the Hanford
Site. Depending on test results, the data generated could contribute to
environmental restoration site characterization in the 300-FF-2 or 300-FF-5
operable units of the 300 area.

4.3 RCRA

Subtitle C of RCRA,42 U.S.C. 6921-6939b, establishes a comprehensive
program to regulate newly generated hazardouswaste. Administeredby Ecology
and ErA, RCRA Subtitle C requirementsare containedin Chapter 173-303,
Washington AdministrativeCode (IiAC173-303),and in 40 CFR Parts 260 through
272 (40 CFR 260-272),and apply to the generation,accumulation,treatment,
storage, and disposal cf'hazardnusWaste. No solid, hazardous, or mixed
wastes will be generated by this test. In the event such wastes are
generated, they will be managed in accordancewith applicable RCRA
requirements,includingWHC EnvironmentalInvestigationsInstruction(Eli)
4.2, "Interim Control of Unknown, SuspectedHazardous,and Mixed Waste"
(WHC 1988a).

4.4 CULTURALRESOURCESREVIEW

This demonstration will take place along a seismic line that has had
field trucks and trailers operated along it. In addition the holes used to
bury the earlier geophones still exist; however since the potential need
exists to buY_ythe geophones deeper than 12 inches, a cultural review has been
performed. It was determined that no special restrictions exist. An
excavation permit has been prepared to accompany this test plan.

5.0 HANFORDCOMPLIANCE

This section identifiesHanford complianceareas for this field
demonstration.

5.1 SAFETY

Activities under this integratedtest plan (ITP) will be governed by the
Site-SpecificHealth and Safety Plan for the site and the RadiationWork
Procedure (RWP) Number D-072. Although the work site is not in a radiation
zone, intermittentHealth Physics coveragewill occur during and upon removal
of the geophones. The well used to obtain velocitycontrol will be screened
by a Health Physics Technician (HPT) before use. Decentaminationprocedures,
if necessary, will follow Eli 5.4, Rev. 4, "FieldDecontaminationof Drilling,
Well Development and Sampling Equipment" (WHC 1988a). The Health and Safety
responsibilitiesmay, at times, be delegatedtothe Field Team Leader in the
absence of the Health and Safety Officer•
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5.2 QUALITY ASSURANCE

All work on the Hanford Site is subject to the requirements of DOEOrder
5700.6C, Quality Assurance (DOE1991), which establishes broadly applicable
Quality Assurance (QA) program requirements.

To ensure that the field demonstrationactivitiesare consistentwith
DOE Order 5700.6C, Quality Assurance, all work will be performed in compliance
with WHC's QA manual, WHC-CM-4-2 (WHC 1988b)and with applicable procedures
outlined in the QA Program Plan, WHC-EP-0383 (WHC 1990). This QA program
describes the various plans, procedures,and instructionsthat will be used by
WHC to implementthe requirementof DOE Order 5700.6C.

The objective of the test plan is to ensure that the data obtained and
the conclusionsdrawn are sufficientlyaccurate and reliable to support
decisions associatedwith the evaluationof the demonstration.

5.3 TRAINING

No special training will be required for personnelnot entering
radiologicalzones. However, standard training,includingthe Occupational
Health and Safety Administration(OSHA) training for personnelworking at
hazardouswaste sites, plus all relevant training required for specific
radiologicalzones, will be required for any personnelentering these zones.

General training,medical, and security requirementsfor access to the
Hanford Site and field demonstrationsite can be found in the Field Access
Guide for Visitors of the VOC-Arid IntegratedDemonstrationSite (McDonald-
McNamar 1993). Specific training and medical requirementsto get into certain
radiologicalzones are given in RWP Number D-072.

6,0 ORGANIZATIONANDRESPONSIBILITIES

The field test will be performedby DemonstrationOperations personnel
working with the principalcompaniesdemonstratingthe technique. General
organizationand responsibilitiesfor DemonstrationOperations is shown in
Figure 2. General and specificresponsibilitiesto the field demonstration
follow.

6.1 DEMONSTRATIONOPERATIONS

DemonstrationOperations is responsiblefor site characterization,
engineering,and conduct of field demonstrations. DemonstrationOperations
ensures regulatory and DOE/Hanfordcompliance for field demonstration
activities.

6.2 PROJECTENGINEER

The project engineer is responsiblefor coordinatingwith the principal
investigatorsand the field team leaders and ensuring the availabilityof
needed equipment and materials.
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6.3 FIELDTEAMLEADER

The field team leader is responsible for overall technical field
managementof the project and control of site access. Al1 onsite personnel
report through the onsite field team leader to accomplish their work.

6.4 PRINCIPALINVESTIGATOR

Becausethis test is a cooperativeeffortwith severalcommercial
companies,thereis no principalinvestigator.Howeverthe companieswill
assistwith the following:

• ensurethat the testobjectivesaremet

• conductthe testingthroughcoordinationwith the fieldteam
leader

• provideall equipmentto be tested

• providepersonnelto performthe testand assistin analyzingthe
results

7.0 DESCRIPTIONOFTASKSANDPROCEDURES

The individualtasksfor thisdemonstrationare presentedbelowin the
orderthat theywill be conductedexceptfor the acquisitionof the borehole
velocitydata whichis a separateoperation.

• Set 150 geophonesalongthe seismicline at 2.5-to5-footspacing,
lay CDP cablesnext to geophonesand connectgeophonesto the cables.
Eachgeophonemust be checkedfor a firmplantand resetif
necessary.This is an importantqualitycontrolcheck.

• ConnectCDP cablesto leaderswhichconnectsthe geophoi:_sto the
recordingsystemlocatedin the fieldvehicle. At this point,the
vibratoris connectedto the recorderthroughthe triggerchannelto
allowrecordingto beginpreciselywhen vibrationsstart.

• Geophoneintegrityis testedto be certainreceiversare properly
connected,signalcan be adequatelyreceivedand that geophonesare
as "quiet"as possible.Also a self-calibrationof the seismic
recorderis conductedand the entireacquisitionsystemis checked.

• The next procedureis frequencysweeptesting. A seriesof sweeps
are performedbeginningwithlinearfunctionsvaryingthe frequency
rangeprogressingto more complexnorlinearsweepsthat allocatemore
energyto the high frequencyrange. Aftereach sweep,the returned,
cross-correlatedsignalis examinedfor the presenceand clarityof
reflectedenergy,noisereductionand frequencycontent.

I0
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Figure2. TypicalFieldDemonstrationOrganization.

i i i i i l|, i

Demonstration
Operat;ons Manager

, ,l ,_ ,

i ,i t t .............II Environmental
Quality Assurance .... Safety

i ii iiiii i i i iii i i i i

i ill i i

Demonstration Operations
Project Engineer

i i i

IBm I I I Ilmnl hi|in l Uill ii

Field Team Leader Principal Investigator
ii ii, ll,l iii illl

11



" _ WHC-SD-EN-TP-048,Rev. 0

• Once the optimalfrequencysweephas been identified,the test will
move into "productionmode". The sourcewill be activatedin an end
on spreadwhile96 channelsare monitoredthenmoved5 feet alongthe
lineas the next set of g6 channelsare recordedresultingin 48 fold
coverage. The neargeophonespacingis 5 feet. If necessary
successiverecordswill be-stackedto reduceincoherentnoiseand
enhancethe desiredsignal. Once acquisitionis completefor one
sweptsource,testingwill beginon the next source. The impulse
sourcewill testedseparatelysincethe acquisitionmethodis
sufficientlydifferent.

• Comparisonswill be made amongstthe two sweptsourcedata sets and
the initialdynoseisdata collectedpreviously.The resultswill be
evaluatedto meetthe statedobjectives.If the boreholevelocity
controlis acquired,the vendorshave agreedto fullyprocessthe
data at a latertime in FYg5.

• Preparea brieffinalreportwiththe correlateddata tapesincluded.

The followingprocedureswill controlthe acquisitioncf tileborehole
velocitycontrolusingthe upholevelocitymethodbut with the sourcein the
hole and the receiverat the surface.

• The boreholepump is removedand the well is swabbedfor
contaminationand scrubbedto removescalea,_ rust. Any fill is
removedand a videocamerais run to determinegeneralwell
condition. If possible,the videoshouldbe saved.

• Belowthe waterlevel,the tool is loweredto the bottomand
triggeredeveryfootas thetool is raised. The directarrivingwave
is detectedat the surfacewith one geophoneplantednextto the
well.

• For the regionabovethe waterlevel,a packeris set just abovethe
uppermostscreenedintervaland thewellborefilledwith water. Then
data acquisitionproceedsas before.

• Once the data are collected,the wateris pumpedfrom the well. The
pump is replacedand thewell redeveloped.

• The data are analyzedto producea velocity-depthtablethat can be
used to processthe data and to correlatedreflectorsto specific
geologichorizons.

8.0 DEMONSTRATIONSCHEDULE

This demonstrationis scheduledfor August,1994. The well will be
preparedthe firstweek of Augustand the geophones(150)set priorto
mobilizationof the truck-mountedequipment. Initialtestingbeginsthe
secondweek in August,1994and both setsof vibratordata shouldbe collected
within14 days. Once the raw data recordshavebeendeconvolvedand
correlated,the preliminaryevaluationcan be made. Resultswill be reported

Q
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brieflyin a shortdocumentby September30, 1994. If it is decidedthat the
datawill be fullyprocessedand interpretedbasedon the velocitycontrol,
the schedulefor reportingresultswill be set by the participatingcompanies.
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