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ABSTRACT

Low-level waste disposal caissons were used in 300 Area (618-10 and

618-11) Burial Grounds as internment structures for containerized liquid

wastes. These caissons, by virtue of thei_contents, design and methods of

closure, require long-term performance evaluation. As an initial activity

to evaluate long-term performance, the accurate location of these structures

is required. This topical report summarizes engineering activities used to

locate caissons in the subsurface environment at the 618-11 Burial Ground.

Activities were conducted to locate caissons during surface stabilization
activities.

Vertically off-set large volume caissons and vertical moderate volume

caissons were accurately located in the northeast quadrant of the burial

ground. The surface locations were marked, photographed, and recorded on an

as built engineering drawing.

The recorded location of these caissions will augment long-term

observations of confinement structure and engineered surface barrier

performance. In addition, accurate caisson location will minimize occup-

ational risk during monitoring and observation activities periodically

conductedat the burial ground.
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INTRODUCTION,

\

Rockwell Hanford Operations, under the direction of the Department

of Energy, Richland Operations Office, is currently involved in an extensive

effort to perform interim ground surface stabi1_zation activities at retired

low-level waste burial grounds located at the Rsnford Site, Richland, Wash-

ington. The burial ground on which this evaluation.is focused is located 15

km north-northeast of the Hanford 300 Area. The buriai ground is directly

adjacent to the Washington Public Power Supply System (WPPSS)#2 Reactor

site (Figure I). The principal objective of these activities is to promote

increased occupational and radiological safety at burial grounds. Interim

stabilization activities include: (I) load testing (traversing burial ground

_ surfaces with heavy equipment to promote incipient collapse of void spaces

within the disposal structure and overburden), (2) barrier placement (place-

ment of a >I 0.6 m soil, barrier over existing overburden), and (3) revegeta-

tion (establishment of shallow rooted vegetation on the barrier to mitigate

deep rooted plant growth and to reduce erosion).

Interimsurfacestabilizationof burial groundshas proven effective

for enhancingthe overburdenstabilityof most low-levelwaste disposalsites

where applied. However, surfacestabilizationactivitiesare not intendedto

promotephysicalstabilityof buriedwaste forms. Physical instabilityof

buriedwaste caissonsover time may result in collapseof the overburden

(cave-inor similarsurfacemanifestations)coveringthe disposalstructure

and may ultimatelyresult in occupationalor public exposure. Cave-ins in

the 618-11 Burial Ground have been reportedby occupationalworkers.

Caissons in the 618-11 Burial Ground have been locatedpreviouslyby

referencingan engineeringas built drawing (H-2-930). The accuracyof this

drawing is questionablein that recordkeepingduring the operationalperiod

of the burial ground was less than optimum. Surfacemaintenanceactivities

over the last number of years since terminationof operationshas also changed

the surface morphologyof the burial ground. Currentinterimsurfacestabili-

zation activitiesadditionallyhave changedthe surfacemorphologyand increased



FIGUREl" 618-11 BURIAL GROUNDADJACENTTO WPPSS#2 REACTORSITE
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the burial depth thus further limitingthe accuracyof caissonlocation.

After burial ground overburdenemplacementin May of 1982 at the 618-11

Burial Ground, locationsof buried caissons in the northeastquadrantof the

burial groundwere determined. The locationswere marked, photographed,and

referencedto the engineeringas-builtdrawing. The locationof these

caissonswith respectto evaluatingthe performanceof current surface

stabilizationactivitiesis required. This summarytopical report delineates

buried caissonlocationswhich are reouiredfor baseline informationused to

assess burial ground surfacestabilizationactivities.

METHODSAND MATERIALS

A portable inductanceradio frequency (RF) transceiver(coupled

transmitterand receiver)was chosen to locate buriedmetal caissons (Phillips,

et. al., 1980). Utilizingas-builtdetail "A" and "B", (drawingattached to

back cover) it was determinedthat the caissonsin this burial groundwere

constructedof steel drums or corrugatedmetal pipe. The transceiveroperates

on the inductionbalance,or transmit-receiveprinciple,i.e., one transmitter

loop coil and one receiverloop coil are geometricallyarranged in such a way

that a null or zero-inductionconditionis obtained in the absenceof nearby

metallic objects. When the coils are properlyadjusted,the receiver is insen-

sitive to the electromagneticfield of the transmitter. A signal is detected

if the electromagneticfield at the receivercoil is alteredby the superposition

of a secondaryelectromagneticfield resultingfrom inducedcurrents in a nearby

metallic object or conductivemass. Deviationsfrom the balance conditionare

detected as electricalsignalsin the receiverand are electronicallyconverted

to a meter deflectionas well as an audibletone. The transceiverwas field

calibratedby operatingin an area of known buried metal targets of various

morphologyand depth. Calibrationchecks were also completedby determining

instrumentsensitivityby transmittingand receivingRF signalover known

horizonta_ldistances.

The transceiverwas operated in the northeastquadrant of the 618-11

Burial Ground. The transceiverwas passed over the ground surfaceat a

height of approximateC).5m. Traverseswere made over an establishedgrid.
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FIGURE2" OPERATIONALMODEOF TRANSVERSINGBURIAL GROUNDWITH TRANSCEIVERTO LOCATECAISSONS.
4
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The grid was configuredby alternatelyplacingnylon rope at 1.5 m intervals

laterallyacross the quadrant from existingconcrete burial groundmarkers.

The grid was orientednormal to the north-southburial ground boundarymarker

configuration. Continuoustraverseswere made laterallyover the quadrant

at a lateralspacingof 0.75 m. Traversesproceededfrom east-westmarkers

to a distanceof approximately30 m toward the c_nter of the burialground.

Once the transceiverdetecteda subsurfacemetallictarget,the trans-

ceiver was passedacross the center of the target horizontallyat approximately

45° radial increments. This accuratelydeterminedthe center of the target

and the relativelateralextent. Thus, large volume caissonsand small volume

targetswere distinguished. The center of each targetwas marked at grade

with a metal post. The lateraldistancefrom the target centerwhere the

signalwas no longer receivedwas also marked. Hence, the centerand lateral

circumferenceof each caissonwas marked. Figure 2 shows the operational .

mode of traversingthe burial ground with a transceiverused to locatecaissons.

On completionof marking each subsurfacetarget,aerial targetswere

placedwithin the southwestquadrantof the burial ground. These aerial

targetswere used to match as built engineeringdrawingsto photographsof

the burial ground. Burial targetsof small volume caissonsconsistedof

0.58 by 0.40 m ruled paper placedon the ground surfaceover a marker post.

Aerial targetsused to mark large volumecaissonsconsistedof the same ruled

paper and additionallysix 0.15 by 0.37 m paper fragmentsarrangedat the

lateralcircumferenceof the subsurfacetarget. At the cornersof the

quadrant and at each concrete burial groundmarker, 0.37 by 0.37 m paper

fragmentaerialmarkerswere also installed.

Photographsof subsurfacetargetmarkers and the total burialground

were taken. Photo enlargementtransparenciesof the as built drawingwere

made from the originaldrawing. These transparencieswere then overlayedon

enlargedaerial photographs. Correspondingcaisson locationand descrepancies

in locationwere then marked on the photograph(Figure3).
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RESULTS

An as-built Hanford drawing issued in 1979 (H-6-930) entitled "Plot

Plan 618-11 Wye Burial Ground" identifies t_e burial ground location and

configuration of waste confinement structures and their general location

in trenches throughout the burial ground (Appendix I). The drawing depicts

a I'I00 scale "base" plan view and a 1-50 scale en!argement of the northern
half. Caissons are located in the northeast and'north sections of the base

and enlarged plan views, respectively. Three linear arrays of caissons

are delineated on each of the base and enlarged views; the base view shows

21, 26 and I0 unit caisson arrays oriented roughly east-west. The enlarged

view shows 20, 26 and I0 unit arrays of the same configuration. One addi-

tional caisson in the base view extending westward from the 2-68-27 Burial

Ground marker is shown which is not delineated on the enlarged view. The

distance between caissons is nominally equivalent in the base and enlarged

plan views.

Photographs of caisson locations as determined by the field survey,

however, show discrepancies in addition to that shown between the base and

enlarged as-built drawing. The northern most array was found to contain

23 caissons, three of which the drawing omits. The western section of the

center arraywas found to contain 14 caissons as opposed to the 16 depicted

in the drawing. The field survey shows 12 small volume caissons and 2 large

volume caissons. The as-built drawing does distinguish between large and

small volume caissons in this part of the center array, but the spacing

of caissons in the center array western section differs between the

as-built drawing and the engineering surveys. The drawing shows; I0

evenly spaced low volume caissons (22 m. diameter) east to west, 3 evenly

spaced medium (24-36 in. diameter caissons further to the west (_9 m), and

2 large volume caissons (96 in. diameter) located _30 m further to the west.

The photograph shows over the same general interval, 6 evenly spaced low

volume caissons, 2 sets of low volume caissons and 3 large volume caissons.

The general locations, type and spacing of the southern array caissons are

consistent between the as-built 6rawing and the survey.

6
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Figure 3 shows the original as-builtdiagramcaisson locationsin-

dicatedwith black circles and squareson an aerial photograph. The

discrepanciesbetweenthe two are marked by arrows.

The transceiveralso detectedburiedmetallic waste in a trench
adjacentto the southernmostcaissonarray. This_aterial was not marked

on the photographs. It was clearlydemonstratedthat trench locations

can be determinedwith limitedaccuracyusing the transceiver.

CONCLUSIONS
!

This topicalreport summarizesactivitiesconductedduringMay 1982

to accuratelydeterminethe locationsof buried caissons locatedin the

618-II Burial Ground. This report furtheroutlinesthe method and instru-

mentationused to determineburiedmetal caissons. The methods and instrument-

ation is consistentwith typicalengineeringactivitiesto detect buried

metallic materials,i.e., civil engineering,foundationengineeringand

construction/maintenanceactivities. Accurate,inexpensive,hence cost

effectivelocationof burial caissonswas demonstrated. The cost of the

618-II engineeringsurvey was less then $2,300. Survey cost per unit

survey area over completeburial grounds,e.g., the 618.10 (.300North

Burial Ground) is expected to cost less than the above, as procedures

were refinedand optimizedon Burial Ground 618-II.

Engineeringsurveysof burial groundsand other waste managementand

chemical processingsubsurfacefacilitiesmay be successfullycompleted

using the method appliedto the 618-II Burial Ground. These engineering

surveysmay be completedas a precursorto surfacestabilizationand or

other decontamination/decommissioningactivitiesin order to determine

the locationof buried waste forms and trenchescontainingmetallicwaste.

These surveysmay also be used to augmentlocationof waste transferpiping,

etc.

As well as provingthe principleof this engineeringsurveytechnique

other benefitswere also realized. The resultsfrom this surveycan be

7
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FIGURE 3" AS-BUILT DIAGRAM CAISSON LOCATION INDICATEDON AERIAL PHOTOGRAPHOF 618-II BURIAL
GROUND. ARROWS MARK DISCREPANCIES.
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utilized to correctthe as-built drawing.The ,up-to-datedrawingscan be

used with confidencein the future.This assessmentis a positivestep

towardsbetter burialground characterization.

,
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