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ABSTRACT

Low-Tlevel 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 theiﬁcontents, 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
conducted at the burial ground.
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INTRODUCTION
h .
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 stabilization activities at retired
low-level waste burial grounds located at the Haqford 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 burial ground is directly
adjacent to the Washington Public Power Supply System (WPPSS) #2 Reactor
site (Figure 1). The principal objective of these activities is to promote
increased occupational and radiological safety at burial grounds. Interim
stabilization activities include: (1) 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 > 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).

Interim surface stabilization of burial grounds has proven effective
for enhancing the overburden stability of most low-level waste disposal sites
where applied. However, surface stabilization activities are not intended to
promote physical stability of buried waste forms. Physical instability of
buried waste caissons over time may result in collapse of the overburden
(cave-in or similar surface manifestations) covering the disposal structure
and may ultimately result in occupational or public exposure. Cave-ins in
the 618-11 Burial Ground have been reported by occupational workers.

Caissons in the 618-11 Burial Ground have been located previously by
referencing an engineering as built drawing (H-2-930). The accuracy of this
drawing is questionable in that recordkeeping during the operational period
of the burial ground was less than optimum. Surface maintenance activities
over the last number of years since termination of operations has also changed
the surface morphology of the burial ground. Current interim surface stabili-
zation activities additionally have changed the surface morphology and increased
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FIGURE 1: 618-11 BURIAL GROUND ADJACENT 7O WPPSS #2 REACTOR SITE
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the burial depth thus further limiting the accuracy of caisson location.

After burial ground overburden emplacement in May of 1982 at the 618-11
Burial Ground, locations of buried caissons in the northeast quadrant of the
burial ground were determined. The locations were marked, photographed, and
referenced to the engineering as-built drawing. The location of these
caissons with respect to evaluating the performance of current surface
stabilization activities is required. This summary topical report delineates
buried caisson locations which are reauired for baseline information used to
assess burial ground surface stabilization activities.

METHODS AND MATERIALS

A portable inductance radio frequency (RF) transceiver (coupled
transmitter and receivgr) was chosen to locate buried metal caissons (Phillips,
et. al., 1980). Utilizing as-built detail "A" and “B", (drawing attached to
back cover) it was determined that the caissons in this burial ground were
constructed of steel drums or corrugated metal pipe. The transceiver operates
on the induction balance, or transmit-receive principle, i.e., one transmitter
loop coil and one receiver loop coil are geometrically arranged in such a way
that a null or zero-induction condition is obtained in the absence of nearby
metallic objects. When the coils are properly adjusted, the receiver is insen-
sitive to the electromagnetic field of the transmitter. A signal is detected
if the electromagnetic field at the receiver coil is altered by the superposition
of a secondary electromagnetic field resulting from induced currents in a nearby
metallic object or conductive mass. Deviations from the balance condition are
detected as electrical signals in the receiyer and are electronically converted
to a meter deflection as well as an audible tone. The transceiver was field
calibrated by operating in an area of known buried metal targets of various
morphology and depth. Calibration checks were_also completed by determining
instrument sensitivity by transmitting and receiving RF signal over known
horizontal distances.

The transceiver was operated in the northeast quadrant of the 618-11
Burial Ground. The transceiver was passed over the ground surface at a
neight of approximate 0.5 m. Traverses were made over an established grid.
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FIGURE 2: OPERATIONAL MODE OF TRANSVERSING BURIAL GROUND WITH TRANSCEIVER TO LOCATE CAISSONS.
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The grid was configured by alternately placing nylon rope at 1.5 m intervals

laterally across the quadrant from existing concrete burial ground markers.

The grid was oriented normal to the north-sbuth burial ground boundary marker

configuration. Continuous traverses were made- laterally over the quadrant

at a lateral spacing of 0.75 m. Traverses proqéé&ed from east-west markers

to a distance of approximately 30 m toward the cénter of the burial ground.
Once the transceiver detected a subsurface metallic target, the trans-

ceiver was passed across the center of the target horizontally at approximately

45° radial increments. This accurately determined the center of the target

and the relative lateral extent. Thus, large volume caissons and small volume

targets were distinguished. The center of each target was marked at grade

with a metal post. The lateral distance from the target center where the

signal was no longer received was also marked. Hence, the center and ]aterq]

circumference of each caisson was marked. Figure 2 shows the operational

mode of traversing the burial ground with a transceiver used to locate caissons.

On completion of marking each subsurface target, aerial targets were
placed within the southwest quadrant of the burial ground. These aerial
targets were used to match as built engineering drawings to photographs of
the burial ground. Burijal targets of small volume caissons consisted of
0.58 by 0.40 m ruled paper placed on the ground surface over a marker post.
Aerial targets used to mark large volume caissons consisted of the same ruled
paper and additionally six 0.15 by 0.37 m paper fragments arranged at the
lateral circumference of the subsurface target. At the corners of the
quadrant and at each concrete burial ground marker, 0.37 by 0.37 m paper
fragment aerial markers were also installed.

Photographs of subsurface target markers and the total burial ground
were taken. Photo enlargement transparencies of the as built drawing were
made from the original drawing. These transparencies were then overlayed on
enlarged aerial photographs. Corresponding caisson location and descrepancies
in location were then marked on the photograph (Figure 3).
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RESULTS

An as-built Hanford drawing issued in 3979 (H-6-930) entitled "Plot
Plan 618-11 Wye Burial Ground" identifies fhe\bhria] ground location and
configuration of waste confinement structures and their general location
in trenches throughout the burial ground (Appendix I). The drawing depicts
a 1:100 scale "base" plan view and a 1:50 sca]qJEE}argement of the northern
half. Caissons are located in the northeast and ‘north sections of the base
and enlarged plan views, respectively. Three lineaf arrays of caissons
are delineated on each of the base and enlarged views; the base view shows
21, 26 and 10 unit caisson arrays oriented roughly east-west. The enlarged
view shows 20, 26 and 10 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 drawingdoes 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; 10
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 Tow
volume caissons, 2 sets of Tow volume caissons and 3 large volume caissons.
The general locations, type and spacing of the southern array caissons are
consistent between the as-built drawing and the survey.
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Figure 3 shows the original as-built diagram caisson locations in-
dicated with black circles and squares on Sﬁ aerial photograph. The
discrepancies between the two are marked by arrows.

The transceiver also detected buried metaljiE_waste in a trench
adjacent to the southernmost caisson array. This material was not marked
on the photographs. It was clearly demonstrated that trench locations
can be determined with limited accuracy using the transceiver.

CONCLUSIONS

This topical report summarizes activities conducted during May 1982
to accurately determine the locations of buried caissons located in the
618-11 Burial Ground. This report further outlines the method and instru-
mentation used to determine buried metal caissons. The methods and instrument-
ation is consistent with typiéa] engineering activities to detect buried
metallic materials, i.e., civil engineering, foundationengineering and
construction/maintenance activities. Accurate, inexpensive, hence cost
effective location of burial caissons was demonstrated. The cost of the
618-11 engineering survey was less then $2,300. Survey cost per unit
survey area over complete burial grounds, e.g., the 618.10 (300 North
Burial Ground) is expected to cost less than the above, as procedures
were refined and optimized on Burial Ground 618-11.

Engineering surveys of burial grounds and other waste management and
chemical processing subsurface facilities may be successfully completed
using the method applied to the 618-11 Burial Ground. These engineering
surveys may be completed as a precursor to surface stabilization and or
other decontamination/decommissioning activities in order to determine
the location of buried waste forms and trenches containing metallic waste.
These surveys may also be used to augment location of waste transfer piping,
etc.

As well as proving the principle of this engineering survey technique
other benefits were also realized. The results from this survey can be
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utilized to correct the as-built drawing. The up-to-date drawings can be
used with confidence in the future. This aﬁ?essﬁent‘is a positive step

towards better burial ground characterization.
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