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II. CONCLUSIONS

The following conclusions have been developed after evaluation of the
development study results.

e Gamma and neutron probe scans could be used for routine in-tank leak and
intrusion detection surveillance commencing fiscal year (FY) 1983. The
acoustic probe scans provided a superior identification of the intersti-
tial liquid level under all test conditions. However, this system is a
prototype and will not be available for routine use until late FY 1983.

e Each of the probe types show immedi¢ 2 and definitive response to events
denoting a waste tank leak or intrusion. These responses are seen as
both interstitial liquid level movements and changes within other zones
of the profiles.

o The combined instrument system/interpretation measurement precision
observed is +0.2 ft for the period of study. Some of the factors
affecting data repeatability have been identified and corrected by
Computer Automated Surveillance System (CASS) software programming, anu
a reduction of this variance to +N.1 ft during FY 1983 is possible.

e The LOWs were found to be exceptionally versatile windows for access to
stored wastes over the full range of depths. [In addition to
demonstrating the ability to detect radiation and moisture level
changes, the probe types pr siented information that showed the variable
nature of these wastes. Many of the features exhibited in the data
profiles are not understood, but the LOWs offer the potential for
further in situ characterization
studies using both current and other sensor types.

o The CASS could be upgraded to providé capacity for receiving data for
all tanks to be equipped with LOWs.

e The capability for obtaining acoustic probe scans with the monitoring
van could be provided.

® The neutron probe suffered from the lack of a suitable standard with
which to calibrate the instruments.

e The use of multiple LOWs within a single tank is not required for
purposes of leak/intrusion detection. The measurement points in tank
114-TX (three LOWs and the saltwell weight factor instrumentation) all
indicated similar responses to jet pump process activities within 2 wk
following a change of status.

o HNo deleterious effects of the high temperature (211°F) in TK-104-SX
were observed in the LOW or probe performances. However, this is
only a short term evaluation.
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4. The output from the neutron probe BF-3 detector requires prior
instrument adjustment to set the amplifier gain. This adjustment is
routinely made by Instrument Maintenance personnel prior to any
scheduled use of the neutron probe.

The acoustic probe scans have been obtained using prototype instrumentation
under the auspices of the Instrument Engineering Design and Development Group
(IED&D). The data are recorded on a strip chart recorder as a signal amplitude,
and inch/foot markers on the the chart denote location of the ' gnal with respect
to the tank bottom liner. Each charts minor division was equi' lent to 0.2 in. of
tank elevation, :

0. COMPUTER AUTOMATED SURVEILLANCE SYSTEM .

The data transmitted from the monitoring vans to CASS via the transfer
substations were processed by the Eclipse Computer, corrected for tank bottom
offset and plotted by the graphics plotter. The profiles presented for

interpretation were plots of counts per each 0.1 ft interval versus distance from
the tank bottom in feet.
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IV. TEST PROCEDURE
A. DATA TRANSMITTAL

1. Neutron and Gamme Pvn~hes

Until early June 1982, all scans were obtained at freequencies designed to
provide a data base popu1?§§on of a size sufficient for the period of January
through late August 1982. However, system modifications that greatly
affected precision of the data were implemented prior to June 10, 1982. As a
result, the period designated for statistical analysis was reduced to between
June 11 and September 10. The monitoring frequencies *for all LOW were increased
accordingly to accommodate the change.

Data acquired in the course of a routine shift schedule (approxima: |y 10
scans of up to 500 data points each) were then transferred to CASS central
computer via one of the 200 East or 200 West Area transfer substations under
header identifications that described probe type, tank number, and scan depth.
Upon receipt of this information, Technical Systems personnel then processed the
data in accordance with special programs for scaling and plotting. The graphs
generated for interpretation were plots of total counts per each 0.1 ft of probe
travel (ordinate) versus linear distance in feet (abscissa). The distance scale
for all plots was 1 in. of chart per 4 ft of probe travel. Ranges applied to the
ordinate axis (counts) were 1 in. per 500 counts (gamma) and 1 in. per 100 and
300 counts (neutron) for the 7.5 in. and 3.1 in. ID LOW respectively.

In addition ‘to the 3 yr retention of all data on tape backup for historical
record, the Technical System Group transmitted computer generated plots to the
Tank Farm Surveillance Analysis (TFSA), Tank Farm and Evaporator Process Control
(TF&EPC), and IED&D for evaluat .

2. Acoustir Drnha

The acoustic probe scans were obtained by the IED&D group using prototype
equipment, The instrument readout was on an X-Y recorder strip chart showing
reflected signal amplitude versus distance of probe travel from the bottom of the
well. Inch-foot markers along one side of the chart were used to measure
distance, and the chart scale was to the nearest 0.2 in. The addition of a
predetermined detector offset value was required to include the distance from the
tank bottom to the detector window. The monitoring frequencies for the acoustic
probe were as described for the dry well van system probes and copies of each scan
were transmitted to TF&EPC for interpretation.
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the lack of instrument calibration prevented quantitative assessment.
Finally the effect of water within the LOW has been noted (see
discussion of tank 241-TX-115). The well was checked with dry swabs and
the presence of acoustic probe couplant (dilute silica gel solution) was

verified. The extent and potential of this problem will be investigated.

® Acoustic Probe

Wastes which contained a relatively stable liquid volume presented
acoustic probe scans that showed a well formed signal response profile
at the zone of transition. However, the scans rapidly became more
difficult to interpret when pumping was in progress. The problem
varied in severity from minimal to totally unreadable and appeared to
correlate to similar problems in other probe data. The most erratic
scans were observed in tank 118-TX, and a fundamental difference in the
character of the solids (from that of the other evaporator bottoms
tanks) was considered to be the cause. As the pump tank to the 242-T
evaporator, fresh feed and recycle bottoms were added in an 8:1 ratio,
and salt cake deposited was therefore different from that of a normal
bottoms receiver tank. The tank most recently served as a receiver for
neutralized 234-5 Z Plant high and Tow salt acid waste, and some sludge
accumulation from this use was possible.

A possibly significant feature of the Tank 118-TX acoustic data was the
trace indication of the original liquid/vapor space surface that was
seen on all later scans. The reason for the persistance of reflected
signal at this location is not known.

B. CORRELATION OF LOW DATA WITH RELATED SALT WELL PROCESS INFORMATION

The weight factor systems installed in the jet pump salt well screens
provided data of marginal value to the interpretation of the LOW scans. These
instruments, whose essential purpose was to regulate pumping rates during
operation, measured the tank interstititial liquid level only when the pumps were
shut down. This feature was accepted, because it was recognized that information
gathering outages would occur in the course of routine processing. However,
problems associated with instrument malfunction and dip tube pluggage often
resulted in no or very erratic information. The condition was most severe for the
specific gravity data, which often ranged from 0 to greater than 2 within only
several days. The problem was never resolved beyond assuming nominal specific
gravity values for use to adjust the weight factor readings to liquid levels
values. Other factors, which combined to give an instrument measurement precision
of +2.0 ft, were purge rate variability and improperly positioned dip tubes. The
data are listed in Appendix A and are also shown in all figures which illustrate
plots of interstitial liquid level. The fact of an assumed specific gravity value
is noted where applicable. Similar systems were installed in screened observation
wells at two of the tanks (tanks 105-TX and 115-TX). However, the same problems
persisted, and no data were obtained for analysis.

A-6400-073.1 (R-8-81)
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the profiles of other tanks. Finally, the presence of three zones of
change appear to be related to the non homogeneous nature of the solids
media. As drainage proceeds, the rates of the change seen may be either
increased or slowed depending upon a number of possible effects, all of
which are associated with solids porosity differences. Zones of
different composition or structure (particular size) could then serve as
channels to restrict flow and even cause the development of perched
(saturated waste) layers.

e Figure 4, a gamma/neutron composite, shows the agreement between zones
of change observed in the two profiles. Here it is seen that the zone
of most active gamma change (at 5.7 ft) is coincident with a regression
within the high count region of the neutron profile. A second area of
transition is the 11.8 ft elevation where repeated scans have shown
relative stability of both gamma and neutron counts. The correlation
indicates matrix stratification and restriction of liquid movement.
However, both scan types have continued to show that some drainage is
proceeding and that the final characteristic profile has not been fully
developed. Finally, the gamma profile shows a stable peak in the range
of 16 to 20 ft, whereas the neutron scans show the presence of very
Tittle moisture. Further reduction of the gamma counts at this surface
and in the absence of drainable liquid is not expected to occur.

e Figures 5A and B show representative neutron profiles obtained during
the same period. Correlation with the scans of the other probe types i:
seen during the initial periods, but the later data indicate
stabilization of the interpreted liquid Tevel in the range of 11.6 +
0.2 ft. On the scan of May 27, the first indication of a regression in
counts in the range of 5.6 + 0.2 ft was seen. This suggestion of a
transition zone was first considered to be spurious and associated with
the inability to calibrate the probe. However, the indication was
repeated in later data, disappeared following prolonged jet pump shut
down between June 6 and July 16, 1982, and then reappeared in the August
scans after pump restart. The development of a permanent trough in thi:
region is therefore anticipated.

e Typical Acoustic Probe Scans are illustrated in Figure 6. As with the
gamma and neutron scans, a clear definition of change in reflected
signal amplitude scan is seen during periods of no pumping activity.
However, drainage induced by jet pump operation resulted in a range of
erratic signals that offered the interpreter a variety of choices. The
problem appeared to be most severe when the rates of liquid removal were
greatest. The phenomenon suggested that the true interstitial liquid
level had no clearly defined transition for the acoustic signal to see.
Rather, it was a zone, or series of zones, in which the liquid was being
both removed by pumping and added to by upper region drainage. Other
factors that appeared to be related to the the problem were the
nonhomogeneous nature of the media and the fact that the detector window
was very small and therefore rarely saw the same area twice.
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2. TK-118-TX

Interpreted interstitial liquid data recorded for tank 118-TX are listed in
Appendix A. The results, which are also illustrated in Figures 7 through 10 were
found to be unique in comparison with those of all of the other dynamic tanks. As
shown in Figure 7, the profiles provided an interstitial liquid level correlation
between probe types to within 0.3 ft to the time of pump start, and the fact that
liquid was being removed was immediately indicated by each profile type. Then,
for the period extending through mid-April, the liquid regression was observed as
a continuing process, but with the progressive decrease in ability to inter| et
individual scans. The following observations were noted.

e Figures 8A, B, and C are overlays of representative gamma scan prc¢ iles
which illustrate the changes that followed the course of jet pumping and
subsequent shutdown. It is seen that the initial scan had two
characteristic radiation peaks, one at the surface and a second within
the range of 3 to 5 ft above the tank bottom. The principal changes to
be noted are the progressive reduction of the surface level peak, e
development and subsequent disappearance of a small middle zone peak,
and finally the emergence of a zone of reduced radiation activity at th
surface. The middle zone was extremely active during the period of
pumping, and the region of the small peak eventually became the low
point in the profile. Interpretation of the changes observed within
this zone was difficult due to stability of the neutron scans and the
erratic nature of the acoustic probe data. Finally, the profile
depression seen in the zone between the vapor space shine and the first
peaks is not typical. The possibility of moderation by low level waste
above the drainable liquid level is suggested.

o Typical neutron profiles obtained during the same period are illustratec
in Figure 9A. The scans show changes that are in agreement with those
of other probe types during the initial pumping stage. However, all
subsequent data have remained relatively stable. Figure 98 is an
illustration of the data expanded for analysis to show that the zc : o1
transition is decreasing. Variance in the amplitude of the profiles hi.
been noted, and integration to determine any trends is not possible.

® Interpretation of the acoustic probe scans during the jet pumping
operation presented the problems illustrated in Figure 10. As in all
other probe types and tanks, the scan taken immediately after start-up
indicated a change. However, the complexity of the data soon became
severe, and it was very difficult to identify the true zone of
activity. In addition to the apparent inability to interpret the ta,
a second feature of concern was the fact that the signal amplitude
change at the initial liquid level continued to appear in all scans.
The problem and the special nature of the waste in this tank require
further study.
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e Figure 14 is a composite illustration of gamma and neutron probe scans
that were obtained on the same date and during pump shutdown. The
interpreted interstitial liquid levels, which are denoted on each
profile, can be seen to be displaced by a distance of less than 0.1 ft.
However, it is to be noted that this degree of correlation was not
observed when the jet pump is in operation. Equipment problems
prevented use of the acoustic probe prior to June 29, 1982, but scans
obtained subsequent to that date showed a sharply defined change in
signal amplitude which indicated an interstitial liquid level in good
agreement with those of the neutron and gamma profiles (:p.z ft see
appendix data for July 12, 1982). Typical acoustic probe scans are
illustrated in Figure 15. In addition to a clear definition of liquid
level transition, these scans also show a significant noise reduction.
This is a characteristic feature of the 3.5 in. 0D L ! data and is
considered to be due to the wall thickness differenc_ between the two
wells (0.5 in. for the larger wells versus 0.2 in.).

4, Tank 114-TX

The tank was a special case study designed to evaluate the need for multiple
LOWs in the same tank. Information sought in the scans obtained from these
systems was twofold. First, installation within a dynamic tank provided
measurement data similating a leak/intrusion state. The jet pump operation
represented either event and scans from three different locations would assist in
the assessment of liquid movement through a typically nonhomogeneous media. The
second objective was to determine the nature of differences between different
lTocations that might exist for the interpreted drainable liquid/solids interface
and in the profiles above and below this level. The three installation locations
for the LOWs are shown in Figures 1A and 16. Orientation of the systems in
respect to the jet pump salt well are listed in Table 2.

TABLE 2. Orientation of Systems.

LOW - Salt well .
Identification | N'58" | gistance (ft) | AZTMUtH
511460 R12 25.5 0
511463 R9 21.21 76°
511469 R7 7.1 3150

The scan information obtained from the tank 114-TX LOWs was not concurrent
with the early stages of jet pumping. Operations had been in progress for greater
than 4 mo at the time of the first scans in June 1982, and approximately
100,000 gal of interstitial liquid had already been removed. The tank was, in
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fact, approaching an end point in its jet pumping program, and rates of removal
had been reduced to within the range of 100 gal/d. Tabulated data are listed in
Appendix A, and the following observations of the scan information from Figures 16
through 20 have been made,

e Figure 16 is a plot of the measured interstitial liquid level results
which illustrates features typical of those seen in all other dynamic
tank data. As expected, the response to jet pumping events (start-up
and shutdown) is seen to be both more rapid and more prominant in the
LOW closest to the salt well screen; however, the degree of variance
between probe types is greatest for the farthest well. These data
indicate that a leak or intrusion would be evidenced within a 2 wk
period for a well situated within 25 ft of the event source.

e Figures 17A, B and C and 19A are composited gamma scan profiles of the
respective LOWs to illustrate changes occuring between June 13 and

2 July 28, 1982. The critical dates are jet pump shutdown on June 10,

- introduction of pump pit flush on July 6, jet pump restart on July 16,

T and shutdown on July 23, 1982. 1In all profiles, the areas of change

o were seen to take place in the range of 2.1 to 3.2 ft and the period
prior to July 16 was one of increase within the zone. The effect of

o pump restart was immediately evident in the subsequent scan obtained in

each LOW. Distance from the salt well screen did not appear to be
significant for the two farthest LOWs, but both the rate of response and
- magnitude of the change is greater in LOW number 511463. This well is
only 7 ft from the salt well screen, and the level increase to above
that of the peripheral wells is considered to be the result of the dip
tube water additions at the salt well screens. Discrete portions of the
radiation profiles above the drainable liquid/solids interface that shov
an indication of drainage during this short time period are noted on the
figures (see Figures 17C.2 and 18C.2). Figure 19A shows the relative

! appearances of the gamma profiles obtained in the three different LOWs.
While intrinsic similarities denote the locations of zones of
stratification, the fact of vertical differences between locations is
indicated.

| e
‘ A

(82

e The neutron probe scans (see Figures 18A, B, C and 198) indicated zones
of response and magnitudes of change similar to those of the gamma
probe. However, the problem of scan amplitude varijability was again
evident, and extreme care in the visual interpretation of the data was

| required to overcome the difficulty.

| Profile features above the interstitial liquid level were reproduced
with some evidence of change in the same zone as seen in the gamma
scans. Also, the profiles of the different LOW locations did show
moisture level similarities at the same elevations.

| * A-8400-073.1 nv3_11
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5.

o Figures 19A and B are overlay illustrations of the gamma and neutron

probe profiles obtained at the three different LOW locations. The
period covered is from June 13 (solid lines) to July 12 (dashed 1i :s),
when the jet pumping was shut down and the zones of activity are showing
an increase. In addition to the response correlation, these figures
also show the irregularity of the waste. The configurations suggest
that both the surface and the zones of stratification have slumped
toward the tank center.

Figure 20A, B, and C are illustrations of the acoustic probe scans. 1In
all cases the change in signal amplitude, denoting the liquid/solids
interface, is seen to be clearly defined. Correlation of the meas ‘ed
1liquid level with those obtained by the nearest in time neutron or gamma
profile analysis is within +0.3 ft.

Tanks 241-TX-105, 241-TX-1Na and 241-TX-11Q

Tanks TX-105, -109 and -110 were the three remaining dynamic systems. For
each, the respective jet pump operations were started well in advance of the firs
scan data, and initial response information was not available. However, changes
in the profiles obtained subsequent to start-up were observed to be consistant
with all other dynamic tanks. Measurement data shown in Figure 21 and
AppendiX A. In addition, representative pertinent observations are summarized in
Table 3 and the following discussions.

TABLE 3. Tank 105-TX, 109-TX, and 110-TX Observations.

Tank 105-TX Tank 109-TX Tank 110-TX

Activity

{date/gal pump)

(date/gal pump)

(date/gal pump)

Jet pump start

First scan
Gamma

Neutron
Acoustic

Pump shutdown
Pump restart
7-27-82 gal

3-25-82

5-28-82/71,430
5-27-82/70,957
7-15-82/82,566

6-10-82/82,566

82,566

3-18-82

6-13-82/28,587
6-11-82/28,587
7-15-82/28,587

6-10-82/28,587
7-16-82
32,839

12-19-81

5-28-82/94,811
5-22-82/94,254
7-12-82/99,710

6-10-82/99,710

100,500
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results showed that the standard deviation between reviewers was +0.1 ft for all
tanks that had stable, well-formed drainable liquid surfaces. These are the tanks
for which action criteria are to be assigned. For the dynamic tanks, a slightly
larger range of +0.2 ft demonstrated the need for referee information when the
profile is undergoing change. The test data are listed in Appendix C.

The acoustic probe scans received from IED&D were evaluated in the manner
described in Reference 5. The technique consisted of first drawing a line from
the poir "of reflected signal amplitude change to the inch-foot marks along the
top side of the chart. The elevation was then determined by simply counting the
marks between the origin and the point of ‘intercept and then adding a
predetermined offset valve. This value corrected the scan to include the distance
from the tank bottom to the probe's center of activity. The point of reflection
change was clearly defined for the static tanks, and a measurement precision to
within +0.05 ft was determined.

The above procedures were used in the analysis of the neutron, gamma and
acoustic probe scans taken in the static tanks. The following observations were
made. |

e Correlation of the interpreted interstitial liquid level data between
the different probe types was within the range of +0.3 ft. This
difference was also recorded in the FY 1981 development study (Ref. 5).

e Profiles for each of the three scan types showed sharp definitions of
the zone of transition. This is typical for static tanks whose
interstitial liquid surfaces are well formed and stable.

e The interstitial liquid level increase in tank 112-S, which had been
previously noted in Reference 5, has continued through May 1982.
Subsequent data have remained stable. Figure 28 illustrates the change
that had taken place both at the interpreted liquid level and in the
underlying media (gamma only). The previously reported indicati?g of a
slowly decreasing salt cake surface as seen by the neutron probe )
was not observed in the data obtained since January 1982.

e Indication of an interstitial liquid level increase in tank 106-S was
observed for each scan type. The increase of approximately 0.2 ft is
consistant with a similar increase recorded in the automatic gauge
liquid Tlevel gauge data. In-tank photographs taken October 1, 1981 show
the gauge plummet to be at the edge of a liquid pool.

A-6400-073.% \n-o~d1)
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VII. COMPUTER ASSISTED DATA ANALYSIS

This section describes the results of studies designed to employ a comp :er
in the process of profile data interpretation. The decision to proceed with this
purpose in mind was made at an early stage due to problems soon recognized in the
visual interpretation technique as applied to the scans presented in the Figure 32
format. The inherent features of the process were that it demanded very close
attention to detail, required a high degree of visual-mantual dexterity in the
performance of alignment and measurement steps, and involved the manipulation of
two or more large charts at one time. While possible, the process required
frequent recheck to verify analysis results. The ability of the computer to
support, or to totally take over, these tedious steps was therefore the objective
of the study. The base assumption of utility was the fact that the CASS Eclipse
Computer contained all of the information necessary to establish a precisely
measured elevation value for any data point on the scan profile. Both current anc
reference base line information were thus available for treatment by software
program analysis. The facilities used for ECLIPSE access included a terminal, a
CRT with hard copy unit and a table plotter.

A. MEASUREMENT TECHNIQUE

The initial study involved attempts to develop a capability for independent
computer interpretation and identification of the point, or points, of active zone
transition. However, the conventional polynomial curve fit analysis techniques
employed showed no degree of promise and were subsequently abandoned. The
investigation then proceeded to a direct simulation of the techniques used for
visual interpretation. These steps were CRT overlay of multiple data, alignment,
definition of a reference data base, identification of the zone(s) of transition,
and then measurement of the observed changes. ~ e decision process thus remained
within the purview of the analyst, and the function of the computer was primarily
to perform all steps more rapidly and accurately. However, other functions
concerning integration of the profiles to determining changes in activity level
within specific regions and slope analysis were also tested. The following
results were obtained.

e Dat» Qverlay

The initial step dealt with direct overlay of multiple scans. This
process was easily and precisely accomplished through use of the CRT.
The only time delay was due to the inability of the computer to store
on-line data, and creation of the data base required input from
information stored on tape.

e Alignment of the Profiles

The problem of profile alignment v ; partially solved by an algori- m
for least squares curve fit analysis of the data against a fixed feature
in the reference profile. The portion selected for analysis was that
which denoted the point of upward entry of the probe into the tank dome
riser. This is a constant point of reference having a characteristic
profile, and riser survey data indicate that it is always within

+0.15 in. of the fixed distance from the tank bottom (Ref. 14). This is
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Figure 33 is an illustration of the technique supplied to the integration analysis
of a gamma profile. The analysis was not performed with the neutron probe scans,
due to the wide variability of the thermal neutron counts.

B. DATA DISPLAY AND HARD COPY PRESENTATION

The data were displayed first on the Tectronix CRT and a permanent record was
generated by the hard copy unit. Then, if need for a more extensive analysis of
more then two scans was determined, the table plotter was used to develop a
multicolor record for up to six profiles. Other features of the display and
related computer programs permitted the analyst to locate the mi. »>int of a
profile transition zone, identify it by an appropriate symbol and then have the
computer measure its distance from the tank bottom and a baseline location. The
process was found to be both rapid and accurate to one data interval (+0.1 ft).
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B. DRY WELL MONITORING VAN SYSTEM

The task of obtaining neutron and gamma probe repeatable scans with the
computer controlled monitoring vans was affected to some degree by a variety of
equipment constraints and problems. First, the test was conducted concurrent to
the program for v?n §ystem upgrade and the first modified system was not released
until April 1982. 12 Therefore, all prior data were obtained using the
prototype van 7, which itself required upgrade (released July 16, 1982). A second
conditic having an effect upon data repeatability was the occurrence of spurious
errors i :roduced by van and probe movement during the scan. The problem was
addressed by introduction of the new probe stabilization assembly during
June 1982. Other components identified as error sources follow.

1. Meas -ement wheel

The effect of dirt on the wheel and of wear was found to have a critical
effect upon the measurement precision. Operating procedures were revised to state
more stringent requirment for cleanliness.

2. Cable
Frayed cable introduced distorted or spurious data.

3. Neutron Probe

As discussed in earlier sections, the lack of a calibration facility
prevented application of the neutron probe to its fullest potential. In addition
to being unable to integrate under the profile and assess differences in moisture
level, the variability also caused problems in the process of scan
interpretation. The test provided only for a start-of-day preset adjustment of
the voltage discriminator and amplifier gain controls, but a new system for
calibration against a standard is being developed.

4. Cable Anchor

The scanning probe is suspended from the stabilization fixture by means of a
cable anchor. This is a collar swedged onto the cable 2 ft above the probe
attachment point. Original testing established a requirement for four crimps on
the cable anchor to prevent slippage. Unfortunately, the cable anchor on van 5
(on which the prototype stabilization unit was installed) was improperly swedged.
Over a period of several weeks the cable anchor slipped several inches until
computer programming prevented wells to be scanned. Obviously, the data
accumulated during this several week period was positionally shifted by the amount
of the slippage and the analysis was correspondingly adjusted.

5. MecHanica1 Probe Stabilizer Difficulties

Several mechanical problems developed that affected the indexing of the probe
to the well top. This is the method used by the computer to establish the starter
point. These problems translated to a shift in the index point which, as noted,
affects the data position erratically. This shift.can be several inches in
magnitude. A design of sturdier components has been introduced.
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FIGURE 1A: Tank Dome Plans - Locations of Liquid
Observation Wells(LOWs) and related
Measurement Facilities.
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FIGURE 18B: Tank Dome Plans - Locations of Liquid
Observation Wells(LOWs) and Related
Measurement Facilities
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SD-WM-PTR-001

(A11 readings are in feet)

‘ Salt Well
Gamma Neutron Acoustic W.F.
5.1 & 12.0 4.81
4.6 5.01
11.8 5.21
5.4 5.26
11.8 5.1 5.37
5.6 5.4
11.7 5.54
5.45 4.9 5.54
5.3 5.64
5.14 5.64
11.7 & 5.4
11.8 & 5.2
5.0
5.18
11.6 & 5.1 5.01
4.9 5.04 5.06
4.75
4.45
11.58 & 4.6
4.85
11.67 & 4.6 4.6 4.22
4.5 4.30
4.35 4.21

A-2







SD-WM-PTR-001
TK-115-TX: Data Summary

Interstitial Liquid Level Interpretation

(A11 readings are in feet) Salt Well
Date Gamma Neutron Acoustic W.F.
5-27-82 16.7

5-28-82 16.85

6-4-82 12.5

6-11-82 9.6 1149
6-13-82 9.4 .97
6-16-82  10.45 13.13
6-21-82 10.4 13.21
6-24-82  11.2 10.7 13.5

6-29-82 11.0 10.95 13.65
6-30-82  11.25 13.82
7-8-82 11.05 1.1

7-12-82  11.05 11.33

7-16-82 10.85

7-19-82 8.25

7-20-82 7.4 7.3

7-26-82 8.4

7-28-82- 6.75

8-4-82 5.35 5.07

8-10-82 5.1

8-11-82 4.95 4.65

8-16-82 4.9 4.13
8-17-82 4.4 | 4.35
8-18-82 4.42 4.49







S0-WM=-PTR-001
TK-114-TX(63): Data Summary

Interstitial Liquid Level Interpretation

(A11 readings are in feet) Salt Well
Date Gamma Neutron Acoustic W.F.
6-11-82 2.25 2.89
6-13-82 2.3 3.00
6~17-82 2.28 3.06
6-21-82 2.6 ' 3.13
6-24-82 2.8 2.6 3.23
6-28-82 2.95 3.90
6-30-82 2.95 3.96
7-8-82 2.97
7-9-82 2.65
7-12-82 3.0
7-16-82 ’ 3.12
7-19-82 2.35
7-20-82 2.2 2.15
7-21-82
7-26-82 N 2.4
7-28-82 2.25
8-4-82 2.85 2.5 3.52
8-9-82 2.95 3.40
8-11-82 2.65 2.71 3.77
8-16-82 3.1 3.84
8-17-82 3.0 3.72
8-27-82 3.2 3.76

A-6




Date
6-11-82
6-13-82
6-17-82
6-21-82
6-24-82
6-29-82
6-30-82
7-8-82

7-9-82

7-12-82
7-15-82
7-16-82
7-19-82
7-20-82
7-21-82
7-26-82
7-28-82
7-29-82
8-4-82

8-9-82

8-11-82
8-16-82
8-17-82
8-18-82
8-27-72

SD-WH-PTR-001

TK-114-TX(69): Data Summary

Interstitial Liquid Level Interpretation

(A11 readings are in feet)

Gamma Neutron
2.0
2.5
2.8
3.05
3.17 3.23
3.45
3.4
3.5 3.65
3.65
3.53
1.95
2.55
2.6
2.82
3.0 3.0
3.2
3.15
3.27
3.25
3.45

A-7

Acoustic

3.61

3.41

2.57

2.85

3.24

Salt Well

W.F.

2.89
3.00
3.06
3.13
3.23
3.78
3.76

3.40
3.77
3.84
3.72
3.64



Date

5-27-82
5-28-82
6-4-82

6-11-82
6-13-82
6.17-82
6-21-82
6-24-82
6-28-82
6-30-82
7-9-82

7-12-82
7-15-82
7-19-82
7-20-82
7-22-82
7-27-82
7-28-82
8-3-32

8-4-82

8-10-82
8-13-82
8-16-82
8-17-82
8-18-82

TK-105-TX:

Interstitial Liquid Level Interpretation

SD-WM-PTR-001

Data Summary

(A11 readings are in feet)

Gamma Neutron Acoustic
4.4
4.3
4.0
4.10
3.9
4.4
4.3
4.6 4.9
5.4
5.3
5.5
5.5
5.4 5.2
5.32
5.5
5.63
5.33
1.7
1.7
1.75
1.73 & 1.05
1.75
1.6
1.67

A-8

Salt Well
M. F.

4.85

5.79
5.84
5.52




Date
6-11-82
6-13-82
6-17-82
6-21-82
6-24-82
6-28-82
6-30-82
7-7-82

7-8-82

7-9-82

7-12-82
7-15-82
7-19-82
7-20-82
7-22-82
7-27-82
7-28-82
8-4-82

8-10-82
8-11-82
8-13-82
8-16-82
8-17-82

SU~-WM-PTR-001

~ TK-109-TX: Data Summary

Interstitial Liquid Level Interpretation
(A11 readings are in feet)

Gamma Neutron ~ Aemustic
11.4
12.55
12.1
11.8
12.1 11.8
12.05
12.1
11.8
12.2
12.12
12.2
11.83 12.3
11.15
12.1
11.32
11.15
11.95
12.0 11.02
11.9
10.9
10.7
11.1
11.8 11.05

A-9

Salt Well

W.F.

12.29
11.86
12.33
11.96
12.2

11.97
12.26
12.05
12.26
12.43

10.44
10.68



SD-Wii-PTR-001
-TK-110-TX: Data Summary

Interstitial Liquid Level Interpretation
(A11 readings are in feet)

Salt Well
Date Gamma Neutron Acoustic W.F.
5-27-82 2.8
5-28-82
6-4-82 2.4
6-11-82 2.8 2.42
6-13-82 2.4 2.31
6-17-82 2.5 2.45
6-21-82 2.8 2.67
6-24-82 2.8 3.0 2.73
6-28-82 3.2 2.80
6-30-82 2.7 2.76
7-7-82 3.2
7-8-82 2.8
7-12-82 2.9 3.35
7-15-82 3.2
7-19-82 3.35
7-20-82 2.9
7-21-82 3.29
7-26-82
7-28-82
§-4-82 3.6 3.55
8-9-82 3.6 3.57
8-11-82 3.6 3.68
8-13-82 3.65 3.7
8-16-82 3.5 3.71
8-17-82 3.6 3.7 3.75
8-27-82 3.7 3.61







nate
1-13-82
1-19-82
2-4-82
3-4-82
4-2-82
5-12-82
5-13-82
6-11-82
6-21-82
6-24-82
6-29-82
6-30-82
7-1-82
7-8-82
7-13-82
7-14-82
7-19-82
7-20-82
7-21-82

7-27-82
3- 4-82
8- 5-82
8-10-82
8-16-82
9- 2-82

Note:

TK-109-S:

Waste
Surface Level
ft (in.)

15.4'

15.4"
15.4! .

15.4'
15.4'

15.4'

15.4'

15.4"

SD-WM-PTR-001

Data Summary

Interstitial Liquid Level Interpretation

(AT1 readings are in feet)

Gamma Neutron Braystic
10.3 10.3
10.4
10.3
10.4 10.3/10.3
10.4/10.4 10.3/10.3
10.4
10.2/10.2
10.3
10.3
10.3 10.3
10.3
10.3
Inst. failure
10.2 Inst. failure
10.3/10.3
10.5
10.3
10.3
10.7
10.3 10.2 10.5
10.3
10.3
10.4 10.7
10.4 10.5
10.4

Data were aligned to a different baseline profile

than that used in Figure 27.

A-12






Date
1-12-82
1-13-82
1-22-82
2-4-82

3-3-82
3-5-82
4-2-82
5-28-82
6-25-82
7-1-82
7-9-82
7-13-82
7-14-82
7-16-82
7-20-82
7-23-82

7-30-82
8-12-82
8-20-32

SD-WM-PTR-001

TK-111-BY: Data Summary

Waste
Surface Level

ft (in.)

20.3'

20.3"

20.3'

20.3"

20.3'

20.3'
20.3'

20,3

Interstitial Liquid Level Interpretation

(ATl readings are in feet)

Gamma

20.4

20.4/20.4/
20.4

20.4/20.5

20.5/20.5
20.5/20.5
20.5
20.5
20.5
20.5

20.4
20.4

Neutron

20.3

20.3/20.3

20.4
20.4/20.4

20.4
20.4

- 20.4

20.3

20.4

20.8

20.7

Inst.

20.7
20.7
20.7

Acoustic

Failure
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‘ APPENDIX B.2.
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FIGURE  : IN-TANK NEUTRON PROBE
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APPENDIX C
INDEPENDENT INTERPRETATION OF LOW SCAN PROFILES

c-0







=3

Date LOW

6-30-82 510996
6-28-82
6-03-82 400660
7-08-82
7-13-82 401260
7-16-82
7-13-82 400960
7-16-82
7-18-82 520369
7-27-82
7-27-82 410462
7-27-82

Hote: Reference charts used for baseline information wer
10se used to develop the Appendix A weasurements.
ted.

not the same as
will therefore be

Appendix C: Independe

Probe

Gamma
Neutron
Gamma
Neutron
Ganma
Neutron
Ganma
Neutron
amna
Neutron
Gamma
wtron

-
» s

Interpreted Interstitial Liquid Level

A

12.7
11.7
13.9
13.6
8.35
8.1

10.6
10.2
3.5

5.5

22.4
22.2

B

12.6
11.7
13.8
13.65
8.3

8.1

10.55
10.15

. 3.5

5.4
22.4

C

12.8
11.7
13.9
13.6
8.35
8.2
10.5
10,05
3.6
5.5
22.4

D

12.6
Nn.7
13.8
13.7
8.3
8.0
10.7
10.0
3.6
5.6
22.4

12.6
11.7
13.8
13.6
8.3
8.1
10.6
10.2
3.6
5.6
22.4
22.2

e randomly selected and were

iterpretation of LOW Scan Profiles

Differences
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