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EXECUTIVE SUMMARY

Tank SX-104 is a 1,000,000 gallon capacity, 75-ft diameter, mild steel-lined concrete single-
shell tank located on the east side of the 241-SX tank farm. The tank was placed in service
during the first quarter of 1955, and continued to receive and store waste until August, 1980,
when it was removed from service.

Between 1984 and 1988 the interstitial liquid level (ILL) in the tank slowly decreased, exceeding
the allowable 0.3 ft decrease criterion in February, 1988. A leak investigation completed in July,
1988 declared the tank to be an “assumed leaker.” Additional ILL decreases were observed in
1998 and 2008. The associated assessments concluded that the 1998 and 2008 ILL decreases
were not the result of a tank leak.

In 2007, the Tank Farm contractor, with the U. S. Department of Energy — Office of River
Protection and the Washington State Department of Ecology, developed a process to re-assess
selected tank leak volume and inventory estimates, and to update single-shell tank leak and
unplanned release volumes and inventory estimates as emergent field data are obtained. The
process is described in RPP-32681, Process to Assess Tank Farm Leaks in Support of Retrieval
and Closure Planning.

In February, 2009 a review of select 241-SX tank farm single-shell tanks, including tank
SX-104, was conducted in accordance with the RPP-32681 process. The review concluded that
there was no evidence of a leak from the tank. The conclusion was based on new information
that was not available to the 1988 investigators. The new assessment concluded there was no
evidence tank SX-104 lost containment, and no leak inventory was assigned for the tank. Data
collected from spectral gamma logging of the laterals beneath the tank corroborated the
conclusion.

Based on the 2009 review, a formal leak assessment of tank SX-104 was performed during
August, 2009. The method of analysis used for the formal leak assessment process was
Engineering Procedure TFC-ENG-CHEM-D-42, Tank Leak Assessment Process. The formal
leak assessment process is based on a probabilistic analysis to assess the mathematical likelihood
(probability) that a tank is leaking or has leaked. The technical basis for the process and
additional details and examples of the methodology for implementing the process can be found
in HNF-3747 Rev. 0, Tank Leak Assessment Technical Background.

The leak assessment used a panel of experienced Washington River Protection Solutions, LLC
engineers, managers, and consultants to review the tank SX-104 historical data and evaluate the
tank’s leak integrity. The panel consisted of: D. J. Washenfelder (Assessment Coordinator,
Technical Integration); D. A. Barnes (Lead Surveillance System Engineer, Tank Surveillance);
J. W. Ficklin (West Maintenance); J. G. Field (Engineer, Closure & Corrective Measures);

M. A. Fish (Single-Shell Tank System Engineer, West System Engineering); D. G. Harlow
(Consultant, Technical Integration); and E. C. Shallman (Materials Engineer, Technical
Integration). The team met between August 10, 2009 and August 25, 2009 to gather and review



RPP-ASMT-48143
Revision 0

information, develop the Leak and Non-Leak Hypotheses, and reach a consensus
recommendation for tank SX-104.

Based on review of the in-tank and ex-tank data, the panel developed plausible hypotheses for
the observed tank behavior:

Leak Hypothesis:

“The decrease in tank SX-104 interstitial liquid level between 1984 and 1988 was caused by a
leak from the tank.”

Non-Leak Hypothesis:

“The decrease in tank SX-104 interstitial liquid level between 1984 and 1988 was caused by
evaporation, possibly complicated by redistribution of liquid observation well installation water.”
There was consensus among the members of the assessment team that the available in-tank and
ex-tank data indicated that the non-leak hypothesis was more consistent with the data, and that
the tank was not likely leaking during the 1984-1988 time frame. The team concluded that the
most likely cause of the ILL decrease was evaporation and the slow dissipation of the liquid
observation well (LOW) installation water.

The slow dissipation of the LOW installation water due to the low permeability of the waste was
possibly not identified during the 1988 investigation. This was likely the result of the hand-
plotting technique used at the time for neutron moisture scan data. The technique resulted in
difficult to interpret charts and the frequent use of judgment to identify the ILL. A subtle trend
could have gone unnoticed.

Evaporation, currently available LOW gamma and neutron logging information, and waste
characteristics coupled with the stable baseline readings in the drywells reduce the estimated
active leak probability to about one chance in nine that the observed in-tank and ex-tank data
would be present if the tank were leaking.

The recommendation of the leak assessment team was that the integrity status of tank SX-104 be
changed from *“assumed leaker” to “sound”.

The results of this assessment were presented to the Washington River Protection Solutions LLC
Executive Safety Review Board on January 28, 2011. The Board concurred with the
recommendation of the assessment team.
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1.0 INTRODUCTION

This document provides the results of a formal leak assessment performed on tank 241-SX-104
(tank SX-104). The leak assessment process is described in engineering procedure
TFC-ENG-CHEM-D-42, Tank Leak Assessment Process. The formal leak assessment was
initiated August 10, 2009, to reevaluate the 1988 leak investigation following the
recommendation made in RPP-ENV-39658, Hanford SX-Farm Leak Assessments Report.

Tank SX-104 is a 1,000,000 gallon capacity, 75-ft diameter, mild steel-lined concrete single-
shell tank located on the east side of the 241-SX tank farm. The tank was placed in service
during the first quarter of 1955, and continued to receive and store waste until August, 1980,
when it was removed from service.

Between 1984 and 1988 the interstitial liquid level (ILL) in the tank slowly decreased, exceeding
the allowable 0.3-ft decrease criterion in February, 1988. A tank integrity evaluation completed
in July, 1988 declared the tank to be an “assumed leaker” (Memo 13331-88-049, Evaluation of
Integrity of Tank 241-SX-104).

Starting February, 1997 and continuing through January, 1998 the rate of decrease in the tank
SX-104 ILL changed from about 1-in per year to 6-in per year; the waste surface response to
changes in atmospheric pressure increased from between 0.7-in and 3.0-in of level change per
inch of mercury to almost 6.0-in of level change per inch of mercury. A leak investigation
concluded that the variations were the result of changes in waste porosity combined with
increases in capillary strength from the reduced porosity. The downward slope of the ILL
baseline was attributed to evaporation due to increased wicking of interstitial liquid to the waste
surface from the increased capillary strength. External drywell spectral gamma scans in
January, 1998 showed no changes from the 1995 baseline scans. The assessment recommended
that the tank not be declared a re-leaker (HNF-2617, 241-SX-104 Level Anomaly Assessment).

In December, 2006 a new liquid observation well (LOW) was installed in Riser 7A. Interstitial
liquid level monitoring using the new well showed the predictable increase in ILL from the
installation water, followed by a natural decline and re-stabilization of the level by January,
2008, as the free water dissipated through the waste. However, the May 1, 2008 reading showed
a decrease that exceeded the allowable 1.2-in decrease criterion. Further decreases were
measured on May 6, and May 12, 2008. On May 19, 2008, a formal leak assessment was
initiated to determine if the tank was re-leaking.

The formal leak assessment concluded that “the water used to install the liquid observation well
in December, 2006 obscured the true interstitial liquid level feature because of localized
impermeability in the sludge-saltcake mixture, and the interstitial liquid’s capability to generate
and release small amounts of gas. These waste characteristics impeded the redistribution of the
liquid observation well installation water in the waste. When the correct, latent, feature was
identified and tracked, the data showed a stable interstitial liquid level and no indication of a new
leak.” The consensus of the assessment team was that tank SX-104 was not actively leaking
(RPP-ASMT-38450, Tank 241-SX-104 Leak Assessment Report).

1-1
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A process was developed jointly in 2007 with the U. S. Department of Energy Office of River
Protection (DOE-ORP) and the Washington State Department of Ecology to re-assess selected
tank leak estimates and to update single-shell tank leak and unplanned releases volume and
inventory estimates (RPP-32681, Process to Estimate Tank Farm Vadose Zone Inventories).
Subsequent to the 2008 leak assessment report, the 241-SX tank farm tanks which had been
previously designated as leaking tanks were re-assessed using the process. The re-assessment
concluded that it was reasonably certain that tank SX-104 had not leaked, and no inventory was
assigned for a leak from this tank (RPP-ENV-39658, Hanford SX-Farm Leak Assessments
Report).

Figure 1-1. 241-SX Farm Plot Plan

Tank SX-104 is located on the east side of 241-SX tank farm, the first tank in the tank SX-104, SX-105, SX-106
cascade. Including tank SX-104, ten of the 241-SX tanks are classified as “assumed leakers™ (from GJPO-HAN-4
Vadose Zone Characterization Project at the Hanford Tank Farms SX Tank Farm Report).
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2.0 METHOD OF ANALYSIS

The method of analysis used was Engineering Procedure TFC-ENG-CHEM-D-42, Tank Leak
Assessment Process. The formal leak assessment process is based on probabilistic analysis to
assess the mathematical likelihood (probability) that a specific tank is leaking or has leaked. The
technical basis for the process and additional details and examples of the methodology for
implementing the process can be found in HNF-3747, Tank Leak Assessment Technical
Background.

The leak assessment used a panel of experienced engineers and managers to review the historical
data and re-evaluate the basis for declaring the tank an “assumed leaker.” The panel consisted
of: D. J. Washenfelder, (Assessment Coordinator, Technical Integration); D. A. Barnes, (Lead
Surveillance System Engineer, Tank Surveillance); J. W. Ficklin (Base Operations/West
Maintenance); J. G. Field (Engineer, Closure & Corrective Measures); M. A. Fish (Single-Shell
Tank System Engineer, West System Engineering);); D. G. Harlow ( Senior Technical Advisor,
Technical Integration); and E. C. Shallman (Materials Engineer, Technical Integration). The
team met between August 10, 2009 and August 25, 2009 to gather and review information,
develop the Leak and Non-Leak Hypotheses, and reach a consensus recommendation for tank
SX-104.

2-1
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3.0 TANKHISTORY

Tank SX-104 was constructed in 1953 and 1954 as part of the 241-SX tank farm, located in
200 West Area. The 241-SX tank farm contains fifteen single-shell tanks; ten of the fifteen are
classified as “assumed leakers.”

Tank SX-104 is the first in a three tank cascade series including tanks SX-105 and SX-106. The
tank entered service in the first quarter of 1955. Tank SX-104 received Reduction-Oxidation
Plant (REDOX) waste and REDOX ion exchange waste (post-221-B B Plant cesium removal
waste) from initial startup in 1955 until the second quarter of 1975. From the third quarter of
1975 until the tank’s removal from service and deactivation in August, 1980, it served as a 242-S
Evaporator/Crystallizer bottoms tank. During the fourth quarter of 1977, the tank received
partial neutralized 242-S slurry product. In the first quarter of 1980, the contents of the tank
were classified as double-shell slurry feed.

Tank SX-104 experienced gas release events (GRES) between 1984 and November, 1996
(RPP-7771, Flammable Gas Safety Issue Resolution). Waste samples taken in May, 1988 were
nearly saturated with dissolved salts and gelled at laboratory temperatures (WMH-9856353,
Analyses Results for the Final Report for Tank 241-SX-104) that along with other indicators such
as surface crust helped to explain the gas retention phenomenon. Interstitial liquid level
decreases exceeding leak detection criteria occurred in February, 1988 resulting in the tank being
classified an “assumed leaker”. Between May, 1988 and August, 1988, 99.9 kgal of liquid were
pumped out of the tank. Tank SX-104 was suspected of re-leaking in 1998 and again in 2008.
On both occasions analyses determined that the tank was not re-leaking.

Saltwell pumping for interim stabilization began on September 26, 1997; 200 gal were pumped
in September before the transfer line between tank SX-104 and the 244-S double-contained
receiver tank became plugged. Pumping was resumed on March 19, 1998, following the
installation of a water dilution system in the saltwell in order to pump the waste to tank
241-SY-102. Pumping was interrupted on March 23, 1998, then restarted on July 23, 1998,
continuing until July 27, 1999, when the rear seal of the jet pump ruptured and a major spray
leak ensued within the pump pit. A total of 115.1 kgal of liquid waste was transferred to tank
SY-102 before the failure occurred. On April 26, 2000, the tank was declared interim stabilized.

Currently tank SX-104 contains approximately 310 kgal of saltcake, 136 kgal of sludge, and

48 kgal drainable liquid (HNF-EP-0182, Waste Tank Summary Report for Month Ending

June 30, 2010). The waste temperature is about 130°F, or 54°C — high enough to keep the
interstitial liquid in the liquid state. The 1998 laboratory cooling curve studies demonstrated that
solidification did not begin until the samples were cooled to 25°C, and was complete at 22°C
(8C510-PC98-024, Tank 241-SX-104 Dilution Testing, Interim Report).

3-1
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Figure 3-1. Tank SX-104 Timeline (1955 to 2000)
(from RPP-ENV-3965, Rev. 0, Hanford SX-Farm Leak Assessment Report)
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4.0 LEAK ASSESSMENT HISTORY

Tank SX-104 was declared an “assumed leaker” in 1988 following a 6-in decrease in the ILL
exceeding the 0.3-ft decrease criterion. The tank was reevaluated for leakage in 1998 due to
anomalous ILL readings on December 10 and 11, 1997 and again in 2008 responding to an ILL
decrease on May 1, 2008 that exceeded the allowable 1.2-in criterion. In 2009 a leak assessment
was performed on all of the 241-SX Tank Farm tanks which had been previously suspected of
having leaked waste. Based on the 2009 review, a formal leak assessment of tank SX-104 was
performed during August, 2009.

4.1 1988 LEAK ASSESSMENT

On February 19, 1988, an ILL decrease of greater than 0.3-ft was detected using a gamma probe
in the LOW installed in Riser 16.(TFSO-EFS-88-085, The Liquid Observation Well (LOW)
Interstitial Liquid Level (ILL) in Tank 241-SX-104 Exceeded the 0.3 Foot Decrease Criteria with
the Gamma Probe). This event resulted in an Environmental Protection Deviation Report
(88-03, Liquid Observation Wells (LOWSs) Interstitial Liquid Level (ILL) in Tanks 241-SX-104
and 241-SX-105 Has Exceeded the 0.3 Foot Decrease Criteria with the Gamma Probe). An
engineering investigation was undertaken to review all available tank data (SD-CP-TI-132,
In-situ Gamma Spectroscopy Scans of Dry Wells Surrounding 241-SX-104 Tank; 13331-88-416,
Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104).

The engineering investigation determined that the period to be reviewed should cover the period
between April, 1985, and April, 1988, in order to address all of the relevant data and overlapping
LOW log periods. The 6-in ILL decrease was calculated to be equivalent to a loss of

34 gal/week over the three year period. This was corrected for waste volume contraction due to
the 6°F bulk waste temperature decrease during the period, and used a 35% waste porosity. A
neutron probe regression analysis over the first 20 months of the three year period calculated a
loss of ~50 gal/week.

After the first 20 months of the three year period, the neutron probe logs showed the ILL
stabilizing, whereas the gamma probe logs continued to show a slow decrease. The surface level
readings were erratic indicating gas releases were occurring. The surface level showed a slow
decrease but had not yet reached the 5-in decrease action criterion.

Photographs were also taken. Although surface changes were noted, nothing significant could be
identified that would explain the decrease. The photographs were not obstructed by haze or fog
in the tank, indicating there may have been a flow of air through the vapor space which would
have increased evaporation. The gross gamma logs for drywells near tank SX-104 showed no
evidence of soil contamination above normal background. The engineering investigation could
find no conclusive evidence that the tank was in fact leaking, but also could not attribute the ILL
decrease to evaporation with a 95% certainty.

4-1
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Subsequently, a peer review team was formed and conducted a leak evaluation using the decision
rules in force at the time (13311-88-049, Evaluation of Integrity of Tank 241-SX-104;
RHO-CD-896, Review of Classification of Nine Hanford Single-Shell ““Questionable Integrity”
Tanks). Each member of the team believed that the liquid level decrease was caused by a
combination of high-heat content within the solids and active ventilation through a central sludge
cooler. However, three out of the five team members felt that the available data were insufficient
to provide 95% certainty that the tank was sound. The tank was re-classified as an assumed
leaker (WHC-UO-88-028-TF-03, Tank 241-SX-104 Has Been Classified as an Assumed Leaker).
The leak loss was estimated to be 5.3 kgal over three years, based on the LOW liquid level
decrease. For reporting purposes, the volume was rounded to 6 kgal.

4.2 1998 LEAK ASSESSMENT

Tank SX-104 was suspected of “re-leaking” in 1998 due to observed ILL variations of up to 6-in.
These variations were attributed to the effects of changes in barometric pressure combined with a
reduction in waste porosity and increases in capillary strength due to the reduced porosity. These
conclusions were based on ILL observations following water additions in February, 1997, and
February, 1998. The downward slope of the ILL baseline was attributed to evaporation due to
increased wicking of interstitial liquid to the waste surface from the increased capillary strength.
Drywell spectral gamma scans in January, 1998, showed no changes from the 1995 baseline
scans, and the assessment team recommended that the tank not be declared a “re-leaker”
(HNF-2617, 241-SX-104 Level Anomaly Assessment).

43 2008 LEAK ASSESSMENT

In December, 2006 a new LOW was installed in Riser 7A nearer the center of tank than the
previous LOW installation. A water lance was used to install the LOW, and the new LOW
showed a predictable increase in ILL from the installation water, followed by a natural decline
and re-stabilization as the installation water dissipated into the waste. The stabilization appeared
to be complete by January, 2008.

However, on May 1, 2008, the ILL reading showed a decrease that exceeded the allowable 1.2-in
decrease criterion. The quarterly neutron LOW scan from the same time period was found to be
significantly below baseline and the recent data (-6.2 standard deviations, approximately 2.5-in
lower than expected). Further decreases were recorded on May 6, 2008, and May 12, 2008. A
formal leak assessment was initiated on May 19, 2008 to determine if the tank was re-leaking.

The leak assessment team concluded:

“... the water used to install the liquid observation well in December, 2006 obscured the
true interstitial liquid level feature because of localized impermeability in the sludge-
saltcake mixture and the interstitial liquid’s capability to generate and release small
amounts of gas. These waste characteristics impeded the redistribution of the liquid
observation well installation water in the waste. When the correct, latent, feature was
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identified and tracked, the data showed a stable interstitial liquid level and no indication
of a new leak.”

The recommendation of the assessment team was that the leak assessment be closed without
modification of the integrity status of tank SX-104; and that the pre-assessment LOW quarterly
surveillance frequency be reinstituted (RPP-ASMT-38450, Tank 241-SX-104 Leak Assessment
Report).

44 2009 LEAK ASSESSMENT

Tank SX-104 was assessed in January-February, 2009 as part of the 241-SX tank farm
assessment using the process described in RPP-32681, Process to Estimate Tank Farm Vadose
Zone Inventories. This process, developed jointly in 2007 with DOE-ORP and the Washington
Department of Ecology, is used to re-assess selected tank leak estimates and to update single-
shell tank leak and unplanned releases volume and inventory estimates.

Regarding tank SX-104, the assessment concluded:

“Tank SX-104 was classified as “questionable integrity” based on ILL decreases from
1994 to 1998; ILL decreases were also observed in 1998 and 2008. Previous assessments
concluded that the 1998 and 2008 ILL decreases were not attributed to a tank leak. There
are also several potential explanations for the ILL decrease observed from 1984 to 1988;
evaporation is the most likely explanation. Assessment team members concluded there is
no evidence tank SX-104 lost containment and no leak inventory was assigned for this
tank. The tank was previously classified as “questionable integrity” primarily due to the
procedural aspects of a 95% confidence associated with the no-leak alternative. The
current assessment concluded that it is reasonably certain the tank is sound. As a result
no leak inventory is assigned for this tank.” (RPP-ENV-39658, Hanford SX-Farm Leak
Assessments Report).
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5.0 IN-TANK DATA

The in-tank data sources for tank SX-104 include the ILLs, surface level measurements,
temperature readings, and photographs. The review period which addresses the ILL decrease
that exceeded the leak detection criterion in 1988 extends from the second quarter CY1984 to the
second quarter CY1988.

5.1 LIQUID OBSERVATION WELLS

Liquid Observation Wells — LOWSs — are a nominal 3.5-in diameter, centrifugally cast fiberglass
pipe, closed at the bottom with a 2.5-in thick epoxy-bonded plug. The LOWSs are installed
through a tank riser at grade, and extend to near the bottom of the tank (B-436-P1, Procurement
Specification for Liquid Observation Well Assembly). The LOWSs are logged for the interstitial
liquid level by ranging a neutron source over the length of the LOW, and measuring the degree
of neutron thermalization. Neutron thermalization depends on the moisture content of the waste
surrounding the LOW. The inflection point where neutron thermalization begins to increase is
considered to be the ILL.

Five LOWSs have been installed in tank SX-104 since January, 1982. To date, four have failed.
The second LOW installation was used to log the tank’s ILL between July 20, 1984, and
July 14, 1988, and covers most of the period reviewed during the 1988 leak assessment.

LOW installation involves lancing a hole through the waste with high pressure water, then
inserting the new LOW into the cavity. Abnormally high neutron values are common following
installation because of the free water remaining at the installation site. The water dissipates
through the waste structure over time at a rate depending on the porosity and permeability of the
waste. Experience has shown that in high permeability waste the system achieves equilibrium in
a matter of weeks; in low permeability waste redistribution can take years. During redistribution
the apparent ILL continues to decline slowly until it eventually stabilizes. During this period of
slow redistribution the steady decrease in ILL can mimic a tank leak if redistribution of
installation water is not recognized as the cause. During extended periods of redistribution, the
identification of the cause of the decrease is further complicated by ongoing evaporation of
interstitial liquid, and the thermal contraction of the waste that occurs as it continues to cool.

5.1.1 Interstitial Liquid Level Determination

Both neutron and gamma log data were collected during the 1984 — 1988 time period. The
plotted data in Figure 5-1 look different because the gamma probe is responding to Cs-137
present in the interstitial liquid below the solid waste surface, while the neutron probe is
responding to the free water on the waste surface, that is beginning to dissipate downward. Since
the gamma probe is less affected by the installation water, it typically provides a more accurate
indication of the ILL immediately after initial installation of the LOW.

Figure 5-1 illustrates the gamma and neutron measurements logged about four years after the
LOW was installed in the tank. The gamma data show an ILL at about 21-ft 3-in, while casual
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examination of the neutron data suggest the ILL is about 23-ft — the waste surface. Notice
however, that the neutron log has also identified a secondary inflection feature further down in
the waste, and that it overlays the gamma log inflection point.

Figure 5-1. Neutron and Gamma ILL Logs - June 16, 1988
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The primary neutron feature has been interpreted as tracking the LOW installation water as it
slowly dissipates through the waste. The secondary neutron feature is believed to be the actual
ILL. When the LOW was first installed, the secondary feature is not evident, as can be seen in
Figure 5-2. The 1984 log indicates high water content from the waste surface to the tank bottom,
consistent with the presence of installation water remaining on the waste surface, and filling the
waste cavity surrounding the LOW. Over the next four years, the installation water has
dissipated throughout the waste, unmasking the secondary feature that represents the actual ILL.
This behavior has been identified in other single-shell tanks; a secondary neutron feature is used
to track the ILL in sixteen of them (RPP-RPT-38419, Evaluation of Interstitial Liquid Levels
(ILL) in Single-Shell Tanks).
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Figure 5-2. Development of ILL Secondary Neutron Feature 1984 — 1988

] w
£
} 1200 ¢
I [
| ]
41 1000 2
T ——————  pimarsfaatira fwacta crerfana -
i Tiilllﬁij ICaLuIl v ‘ii"ﬁai? 1% ] iﬁbﬁ’ —
200
00
i
i
I AQD
i 4030
H
11 200
1 T
y
e n
1 1 1 1 1 1 1 1 1 1 1 w
25 24 23 2Z 21 20 1% 48 17 186 15 14 13 iz if 10 § 8
Depth (feet)
LYY Eimjar  _ alasien
= 119" LT AR A"/ A=la=l"]

The 1988 leak assessment tracked and evaluated changes in the ILL based on interpreting the
primary neutron feature — a feature that did not represent the actual ILL in the tank. It is possible
that the appearance of the secondary neutron feature was dismissed during the analysis if it was
identified at all. It is also possible that the use of hand-calculations and the attendant judgment
needed to select the inflection point’s location may have increased the variability of the logs, and
contributed to the failure to recognize the significance of the secondary neutron feature further
down in the waste. The 1988 assessment simply does not address these points.

Figure 5-3 presents the neutron and gamma log data for the ILL, together with the surface level
for the period between 1984 and 1988 when the tank was declared an “assumed leaker” and was
pumped. The figure illustrates the following:

e The primary neutron feature (black) follows the manual tape surface level data well.
Both respond to the waste surface.

e The secondary neutron feature (green) is well below the surface, but starts higher than
the gamma because of the presence of the LOW installation water. It declines
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steadily for more than two years as the water distributes through the waste, and
begins to stabilize near the end of the time period, just before pumping begins.

e The gamma logs (red) identify the actual ILL from the beginning of the period, since
the LOW installation water has no initial impact on the Cs-137 gamma activity. The
gamma ILL remains fairly stable as the installation water dissipates. The visible
decrease is attributed to evaporation.

e Immediately at the start of pumping the neutron secondary feature has an uptick as
water is added to the tank in preparation for pumping. The gamma ILL is unaffected
until the Cs-137 — bearing interstitial liquid begins to be removed by pumping.

e The slow redistribution of liquid indicates the waste has very low porosity and
permeability. This observation is also supported by the formation of what appears to
be a large gas pocket located ten to fourteen feet above the tank bottom in Figure 5-2.
If the permeability of the waste was good the gas would have migrated to the waste
surface and been released.

Figure 5-3. Neutron and Gamma ILLs and Surface Level 1984 — 1988
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5.1.2 1988 and 2009 Interstitial Liquid Level Comparative Analysis
The neutron and gamma ILL graphs from the 1988 investigation report were reviewed to

understand how the tank data resulted in the review team classifying the tank as an “assumed
leaker.” A gamma plot was recreated from the 1988 investigation report and compared with the
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Personal Computer Surveillance Analysis Computer System (PCSACS) software-generated
gamma plot for the same time period. The PCSACS plots uses software to select the inflection
point for the gamma logs. In 1988 the inflection point was calculated by hand. This required the
use of judgment, and most probably increased the variability among the individual logs. Figure
5-4 compares the computer-generated gamma log inflection points to the manual points used in
the 1988 evaluation. Both curves use the same log data. The 1988 hand calculations appear to
skew the ILL high in the early portion of the evaluation period. This created an artificial drop in
the ILL that is not present in the computer generated ILL curve. The hand-calculated drop was a
key factor in exceeding the leak detection criterion.

Figure 5-4. Comparison of 2009 Computer-Generated and 1988 Hand-Calculation
Methods of Identifying Gamma ILLs
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Figure 5-5 compares the computer-generated neutron log inflection points to the hand-calculated
points used in the 1988 evaluation. Both curves use the same log data. The graph of the 1988
data is relatively flat during the initial period, suggesting that the evaluation encountered some
difficulties interpreting the neutron logs. It is possible that the slow dissipation of the installation
water used to create the waste cavity for the new LOW was not recognized, and that the ILL
interface being tracked during the early period was actually the installation water interface, not
the ILL interface. A high permeability of 35% was assumed during the 1988 evaluation. This
assumption seems unrealistically high considering the gel-like characteristic of the waste.

Tank SX-104 Interstitial Waste Origin

It is believed that the tank SX-104 interstitial liquid is a product of the second Partial
Neutralization (PN) process test — the “Nitric Acid Partial Neutralization/Acid Injection Process
Test” — that was conducted at the 242-S Evaporator/Crystallizer. The test was run intermittently
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between November 14, and December 19, 1975 (ARH-CD-597, Nitric Acid Partial
Neutralization/Acid Injection Process Test Evaluation). There is no mention of the PN slurry
tank in the process test report. However, a February, 1976 analytical report provides PN slurry
sample results from tank SX-104; since no other slurry tanks are mentioned, it is likely that all of
the PN/Acid Injection process test product was slurried to tank SX-104. Although the process
test proposal called for sampling each of the three phases of the test, the analytical report only
has two sample results (Analysis of 242-S Slurry Receiving Tank 104-SX During Partial
Neutralization Process Test).

Waste Characteristics — 1988 Samples

The May, 1988 samples gelled at laboratory temperature. The sample results show a [POy] =
0.1M + 20%, and a [P] = 0.15M (12221-PCL88-147, Analysis of Tank 241-SX-104 Samples).
The 1988 samples were reported to be “nearly saturated in dissolved salts.” Initial acidification
resulted in the formation of solids believed to be aluminum hydroxide.

Waste Characteristics — 1998 Samples

The tank was grab sampled in April 1997, and again in June, 1998. Results from the April, 1997
sampling event were used to ensure chemical compatibility of the waste with materials that
might come in contact with tank SX-104 liquids pumped during saltwell pumping activities, and
to address flammable gas concentrations in the tank headspace.

Three grab samples were taken in June, 1998 for dilution studies and inorganic analysis. The
purpose of these samples is variously described as either supporting the re-leak assessment, or
establishing water dilution requirements for saltwell pumping to reduce the risk of a plugged
transfer line. The supernatant analytical results show [Na] = 10.13M, and [P] = 0.0255M
(WMH-9856353, Analyses Results for the Final Report for Tank 241-SX-104).

Dilution and cooling tests were performed on the undiluted liquid. The undiluted samples
formed gels composed of interlocked sodium phosphate dodecahydrate (NasPO,4-12H,0) needle
crystals and NaNO3 rhombohedra when cooled from 60°C to 22°C laboratory temperature.
About 10 volume % free liquid remained on top of the gel. The samples remained clear from
60°C until the temperature reached 25°C, at which point precipitation began. Vigorous shaking
disrupted the gel enough to settle about 55 volume % solids. The test was repeated with the
same results. Samples diluted 2:1 (50%) and 1:1 (100%) did not form new solids during cooling
(8C510-PC98-024, Tank 241-SX-104 Dilution Testing, Interim Report).

The sample results support the argument that the waste had low permeability and therefore slow

dissipation of the LOW installation water. It is very likely that the slow dissipation went
unrecognized, causing an artificially high ILL interface to be accepted.
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Figure 5-5. Comparison of 2009 Computer-Generated and 1988 Hand-Calculation
Methods of Identifying Neutron ILLs
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5.2 SURFACE LEVEL BEHAVIOR

Tank SX-104 was equipped with a Food Instrument Corporation (FIC) surface level
measurement gauge during 1984 — 1988. Figure 5-6 shows that the surface level periodically
increased and decreased during this time. This behavior is consistent with the accumulation and
periodic release of trapped gas.

At the same time a waste surface crust was developing as the waste continued to evaporate and
cool. The measurement variability introduced by the crust and the gas release events resulted in
an unusually large -5.0-in surface level decrease action criterion.
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Figure 5-6. Surface Level Change — 1980-1988

Photographs from the period show that surface beneath and in the vicinity of the FIC plummet was gradually
subsiding. A regression analysis in the 1988 investigation report indicated that the surface had
been decreasing over the seven year period at a 39 gal/week rate.
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5.3 WASTE TEMPERATURE BEHAVIOR

Waste temperature data for the 1956 — 1964 time period are reported in RHO-CD-1172, Survey
of the Single-Shell Tank Thermal Histories. Tank waste reached a maximum of 300°F in
December, 1956, and then ranged between 230°F and 260°F through December, 1960. By
August, 1961 the temperature had decreased to about 200°F and stabilized there through
November, 1964.

No recoverable temperature data records exist from November, 1964 until CY 1981, when
PCSACS records begin. Figure 5-7 illustrates the waste temperature history for the 1981 — 1994
time period. During the 1984 — 1988 time period the bulk waste temperature cooled about 65°F.
The waste volume contraction from cooling was estimated to be -0.49-in in the 1988 leak
evaluation.
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Figure 5-7. Waste Temperature History 1981 — 1994
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5.4 IN-TANK PHOTOGRAPHS

The 1988 leak evaluation reported that no major changes were observed when 1984 and earlier
photographs were compared with the 1988 photographs. The evaluation noted that the surface
pools had changed or disappeared in the later photographs, and that the surface crust appeared to
slope to the center of the tank as evidenced by peripheral surface cracks. It was also reported
that the photographs were clear indicating there may have been a flow of air through the vapor
space which would have increased evaporation of the high heat waste. Figures 5-8 and 5-9 show
the 1984 and 1988 composite photographs of the waste surface.
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Figure 5-8. Waste Surface Appearance — February 14, 1984

Between April, 1985, and April, 1988, the 6-in ILL decrease in the waste was calculated to be equivalent
to a loss of 34 gal/week over the three year period. A neutron probe regression analysis over the first 20
months of the three year period calculated a loss of ~50 gal/week. The 1994 report (WHC-SD-WM-ER-
332 Evaporation Analysis for Tank SX-104) calculated an evaporative loss of 17 gallons/week for 1%
free surface liquid to 40 gallons/week for 3% free surface liquid. The free liquid surface was based on
1988 photo estimates (Figure 5-9). Comparing the 1988 photo with the 1984 photo below shows that in
1984, the free surface area was much larger than 3% - more in the range of 15 — 20%. This greater free
surface liquid combined with a higher waste temperature in 1984 would result in a greater evaporation

rate than previously reported. Evaporation played a much greater role in the ILL decrease than the 1988

investigation suspected.
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Figure 5-9. Waste Surface Appearance — September 8, 1988
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EX-TANK DATA
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The ex-tank data sources are limited to the drywells surrounding tank SX-104. The tank was not
retrofitted with laterals beneath the tank foundation as occurred in several of the other 241-SX
tank farm tanks.

6.1

TANK SX-104 DRYWELLS

6.1.1 Drywell Locations and Distances from Tank Structure

Six drywells surround tank SX-104 located at distances varying from ~ 1.5-ft to ~13-ft from the
outer edge of the tank’s concrete footing. The metal liner has a 37-ft 6-in radius. The concrete
wall enclosing the metal liner is 2-ft thick. The concrete footing extends 1-ft 10-in beyond the

outer surface of the concrete wall.

Table 6-1. Tank SX-104 Drywell Locations and Separation Distances

Drywell Distance from | Drywell Distance from Clockwise Footing
Drywell Distance | Outside Radius of 2-ft | Outside Radius of 1-ft | Perimeter Distance to
from Tank Concrete Tank 10-in Concrete Tank Next Adjacent
Drywell Center (ft.) Wall (ft.) Footing (ft.) Drywell (ft.)
41-04-01 44,944 5.444 3.569 49.67
41-04-03 49.041 9.541 7.666 41.82
41-04-05 46.043 6.543 4.668 49.01
41-04-07 54.083 14.583 12.708 18.60
41-04-08 45.277 5.777 3.902 62.78
41-04-11 42.934 3.434 1.559 37.75

The distances between drywells around the tank range from 18.60-ft between drywells 7 and 8 to
62.78-ft between drywells 8 and 11. These are illustrated in Figure 6-1.
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Figure 6-1. Tank 241-SX Drywell Locations

The 1988 and 1998 waste samples gelled at laboratory temperature; the waste would be expected to behave
similarly at soil temperature (assumed to be 55°F, or ~13°C). The waste properties might prevent a small leak from
migrating far enough to be detected in one of the drywells.

WiLd=2

N N35412
N\ \wza-uu
3
\
Tank
— Nasico 49.01’
135508 w5665 . -
f7sees
75 104+5X [ t
I
/)
o, /
> V7587 // -
wz)—ku \ / V4 N35405
I 4 Wis6a5
\‘_ ‘ - /*//1860’ W23-62
62.78 S~ o=

41-04-08

@ N3s5427
W75704
(from Stoller)

6.1.2 Drywell Historical Gross Gamma Logs 1975 — 1994

Historical gross gamma logs for the period 1975 — mid-1994 are compiled in HNF-3136,
Analysis Techniques and Monitoring Results, 241-SX Drywell Surveillance Logs. According to
the document, the drywell surveillance program, “...was designed to identify tank failures in
which a rapid release of at least 19,000 L (5,000 gal) of liquid entered the subsurface soils.”
The gross gamma logs from HNF-3136 are reproduced in Figure 6-2. Note that, in addition to
the six drywells surrounding tank SX-104, three nearby drywells — 41-01-03, 41-01-06, and
41-07-12 — were tracked as part of the tank SX-104 drywell data.



RPP-ASMT-48143
Revision 0

Figure 6-2. Historical Gross Gamma Logs 1975 — 1994
(from HNF-3136, Analysis Techniques and Monitoring Results, 241-SX Drywell Surveillance Logs, October, 1999)
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Figure 6-2. Historical Gross Gamma Logs 1975 — 1994 (cont.)
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Figure 6-2. Historical Gross Gamma Logs 1975 — 1994 (cont.)

Borehole 41-07-12

6.1.3 Drywell Spectral Gamma Logs 1995 — 1998

Between April and June, 1995, the Vadose Zone Characterization Project completed spectral
gamma system logging of drywells 41-04-01, -03, -05, -07, -08, -11, 41-07-12, and 41-01-06,
surrounding and in the vicinity of tank SX-104. The logs showed extensive surface
contamination from surface spills or pipeline leaks around the tank, and that the surface
contamination had been migrating downward. However after analyzing the distribution of soil
contamination around the tank, there was no strong evidence that the tank had ever leaked. The
summary data report recommended that the current and historical data be reviewed to determine
if the tank should continue to be listed as an “assumed leaker” (GJ-HAN-3, Tank Summary Data
Report for Tank SX-104).

In January, 1998, spectral gamma system logs were repeated in response to a decrease in the ILL
during 1997. The scans were compared to the baseline data from the 1995 scans. The evaluation
showed that no increase in soil contamination had occurred since the 1995 scans. Neutron
moisture scans showed a moisture peak at the interface between the undisturbed soil at the base
of the tank and backfilled soil above the foundation. The evaluation concluded that there was no
evidence of a leak from tank SX-104.
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Figure 6-3. Spectral Gamma System Logs 1995 — 1998

(from GJ-HAN-3 Vadose Zone Characterization Project at the Hanford Tank Farms Tank Summary Data Report for
Tank SX-104, September, 1995)
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Figure 6-3. Spectral Gamma System Logs 1995 — 1998 (cont.)
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Figure 6-3. Spectral Gamma System Logs 1995 — 1998 (cont.)
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6.1.4 Drywell Gross Gamma and Spectral Gamma Log Interpretation

Table 6-2 summarizes the 1975 — mid-1994 gross gamma logs and the 1995 Spectral Gamma
logs for the tank SX-104 drywells, and the nearby drywells:

Interpretation

Table 6-2. Tank SX-104 Drywell Gross Gamma and Spectral Gamma Logs

Drywell

Drywell Notes (2)

Gross Gamma Logs
1975-1995

Spectral Gamma Logs 1995 (2)

41-04-01

No significant levels of gamma-ray
contamination are present above
gross gamma probe surveys’
detection threshold in the vadose
zone from 2 to 100-ft (1).

The Tank Farms gross gamma log
for this borehole shows some
increase in activity from about 5 to
10-ft and a slight increase in the
background at 60-ft (2).

Cs-137 is the only man-made
contaminant detected in this borehole. It
was measured primarily from the surface
to about 20-ft and then at discontinuous
locations to total depth (TD) at
concentrations above minimum
detectable, but less than 1 pCi/g. A small
zone of Cs-137 activity at 50 ft
corresponds with the bottom of the tank.
The combination plot for this borehole
shows the radioactivity from Cs-137
dominates the total gamma log from 0 to
20-ft. The slight increase in Cs-137
concentration at 50-ft is not apparent in
the total gamma log.
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Table 6-2. Tank SX-104 Drywell Gross Gamma and Spectral Gamma Logs

Interpretation

Gross Gamma Logs

Drywell Drywell Notes (2) 1975-1995 Spectral Gamma Logs 1995 (2)

41-04-01 No significant levels of gamma-ray | Cs-137 is the only man-made
contamination are present above contaminant detected in this borehole. It
gross gamma probe surveys’ was measured primarily from the surface
detection threshold in the vadose to about 20-ft and then at discontinuous
zone from 2 to 100-ft (1). locations to total depth (TD) at
The Tank Farms gross gamma log concentrations above minimum
for this borehole shows some detectable, but less than 1 pCi/g. A small
increase in activity from about 5 to | 20ne of Cs-137 activity at 50 ft
10-ft and a slight increase in the correspon(_js V\_llth the bottom of the tank.
background at 60-t (2). The combination plot for this borehole

shows the radioactivity from Cs-137
dominates the total gamma log from 0 to
20-ft. The slight increase in Cs-137
concentration at 50-ft is not apparent in
the total gamma log.

41-04-03 Stability of Cs-137 contamination | Concentrations of Cs-137 were found
at 21-ft. cannot be determined (1). |from the surface to about 14-ft (up to
The gross gamma log for this approximately 5 pCi/g), and a small
borehole shows only the 20-ft spatial peak was measured at 20-ft. The
activity peak (2). 20-ft peak also contained concentrations

of Eu-154 at approximately 2.7 pCi/g and
Co-60 at approximately 0.3 pCi/g.

The elevated background activity from
20-ft is most likely due to bremsstrahlung
radiation, which is the result of high
concentrations of a high-energy beta
emitter such as Sr-90.

41-04-05 No significant levels of gamma-ray | The presence of Cs-137 was detected
contamination is [sic] present from the surface down to about 17-ft at
above gross gamma probe surveys’ | concentrations above 1 pCi/g. It was also
detection threshold in the vadose found at discontinuous locations
zone from 2 to 100-ft (1). throughout the rest of the borehole at
The Tank Farms gross gamma log concentrations just above minimum
shows some poorly defined detection.
increased activity peaks in the
upper 20-ft of the borehole (2).

41-04-07 | The drilling records for this No significant levels of gamma-ray | Low concentrations of Cs-137 from the

borehole indicate that the casing
was perforated with a casing
knifing tool from the surface to TD
with four cuts per in when drilled
in September 1954.

Spectral Gamma Logging System
(SGLS) data from this borehole
show low concentrations of Cs-137
from the surface to TD. It appears
as though the contamination
traveled down the inside of the
casing.

The Tank Farms gross gamma log
shown in the combination plot and

the older gross gamma logs did not

contamination are present above
gross gamma probe surveys’
detection threshold in the vadose
zone from 2 to 100-ft (1).

The Tank Farms gross gamma log

shown in the combination plot and
the older gross gamma logs did not
show any contamination (2).

surface to TD. It appears as though the
contamination traveled down the inside
of the casing. Most of the contamination
is below 1 pCi/g .
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Table 6-2. Tank SX-104 Drywell Gross Gamma and Spectral Gamma Logs

Interpretation

Gross Gamma Logs

Drywell Drywell Notes (2) 1975-1995 Spectral Gamma Logs 1995 (2)
show any contamination; therefore,
it is not possible to determine when
this borehole became
contaminated.
Because this borehole is
contaminated from top to bottom
with low concentrations of Cs-137,
it serves no useful purpose for
monitoring (2).
41-04-08 | Drilled in 1978 in the adjacent No significant levels of gamma-ray | Cs-137 was the only man-made
clocked position to 41-04-07. contamination is [sic] present radionuclide detected in this borehole,
Possibly intended as a replacement | above gross gamma probe surveys’ | occurring from the surface down to about
due to contamination inside the 41- | detection threshold in the vadose 6-ft and intermittently to TD. This
04-07 well casing extending from | zone from 2 to 123-ft (1). contamination clearly originated from the
the surface to TD (2). surface.
41-04-11 Cs-137 and Eu-154 contamination | The Cs-137 concentration above
from 2 — 10-ft. is stable over approximately 30-ft originated from
limited time scale. Time decay of |downward migration of surface
peaks is consistent with the contamination. Elsewhere in the
isotopes’ half-lives(1). borehole, Cs-137 was measured at barely
The Tank Farms gross gamma log detectable concentrations and probably
shows the surface contamination resulted from surface contamination
Q). migrating down the inside of the
borehole.
The presence of Eu-154 was detected
near the surface at low concentrations
(3 pCi/g). Italso originated from surface
contamination.
The total gamma plot shows elevated
total activity near the surface. Along the
rest of the borehole, the total gamma log
for this borehole reflects the [naturally-
occurring radioisotopes] K-40, U-238,
and Th-232 logs except for a small total
gamma anomaly at 53-ft. This anomaly
may be caused by an elevated Sr-90
concentration at this location.
41-00-03 | Borehole 41-00-03 is an original No significant levels of gamma-ray | Spectral Gamma System log not available

groundwater monitoring borehole
located to the east of tank SX-104.

The double casing, grout, and
uncertainty about the grout
distribution prevents quantifying
the contamination concentration in
the sediment around this borehole.
In addition, old Tank Farms gross
gamma-ray log data do not show
any significant elevated activity
zones in this borehole. A decision
was made to not log this borehole
with the SGLS.

However, the Log Data Report

contamination is [sic] present
above gross gamma probe surveys’
detection threshold between 1975
and 1993 in the vadose zone from 2
to 150-ft (1).

in (2).
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Table 6-2. Tank SX-104 Drywell Gross Gamma and Spectral Gamma Logs

Interpretation

Gross Gamma Logs

Drywell Drywell Notes (2) 1975-1995 Spectral Gamma Logs 1995 (2)
included in (2) for this drywell
indicates that it was logged in three
log runs January 21 — 23, 1998 (2).
41-01-06 | Borehole 41-01-06 is located north | Stability of Cs-137 contamination | Cs-137 was measured continuously from
of tank SX-104, on the south side | at 100-ft. cannot be established. the surface to about 55-ft. Two
of SX-101. Cs-137 contamination at 8, 16, 25, | prominent contaminated areas occurred in
and 34-ft. is stable (1). a zone between 30 and 38-ft and a peak at
The Tank Farms gross gamma log 53-ft. This Cs-137 may have originated
shows the surface contamination | from the surface, but the quantity of
and a slight peak at 30-ft (2). contamination found at 30 ft may be
indicative of a subsurface source. The
peak at 53 ft is probably the result of
contamination concentrating at the base
of the tank.
41-07-12 | Borehole 41-07-12 is located south | No significant levels of gamma-ray | The presence of Cs-137 was identified

of tank SX-104 and north of tank
SX-107.

This is an older borehole that was
originally drilled in February 1962
to a depth of 75-ft. In 1978, the
borehole was deepened to 90-ft and
a 4-in. casing was placed inside the
original 6-in. casing. Grout was
placed into the annulus between the
casings from the surface to 18-ft,
and a grout plug was placed in the
bottom of the borehole. The
radioelement concentrations
reported in the logs for this
borehole are not accurate for the 0
to 18-ft depth region (2).

contamination is [sic] present
above gross gamma probe surveys’
detection threshold in the vadose
zone from 2 to 77-ft (1).

The Tank Farms gross gamma log
is also of little to no value because
of poor sensitivity as a result of the
double casing and poor spatial
resolution (2).

from the surface to about 20-ft. It was
also detected as two prominent peaks at
55 and 63-ft. The Cs-137 concentration
increases in these two peaks from 0 or
near minimum detection to above 1 pCi/g
in less than 0.5-ft show the spatial
collimating effect of the double casing.
The origin of the two Cs-137 peaks is
puzzling. They may originate from a
subsurface source, but the evidence is not
conclusive.

Table References

HNF-3136 Rev. 0, Analysis Techniques and Monitoring Results, 241-SX Drywell Surveillance Logs, October, 1999
[D8109566]/WMNWI/TRS-ES-VSMA-001, Analysis Techniques Applied to The Dry Well [sic] Surveillance Gross Gamma Ray

1

6.1.5

Data at the SX Tank Farm, February 1998

GJ-HAN-3, Vadose Zone Characterization Project at the Hanford Tank Farms Tank Summary Data Report for Tank SX-104,

September 1995 (\\hanford\data\Sitedata\HLANPIan\Geophysical_Logs\index.html)

Drywell Radionuclide Assessment System Logs 2008

During May, 2008, the six tank SX-104 drywells and nearby drywells 41-01-06, 41-05-03, and
41-07-12 were relogged using the Radionuclide Assessment System (RAS). None of the
drywells, except 41-04-07 and 41-07-12, exhibited any change in the total-gamma profiles since
1995, save for decreases attributable to decay of gamma-emitting radionuclides. The changes in
drywells 41-04-07 and 41-07-12 are directly quoted from the report:

“41-04-07 exhibits an apparent slight decrease in gross counts from about 80 to 100 ft

between 1995, 1998, and 2008. This decrease cannot be attributed to the decay of
previously observed gamma-emitting radionuclides. There are a number of other
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borehole and tool-related variables that can occasionally result in systematic slight
increases or decreases in gross counts, which would result in a profile that mimics
previous profiles, though higher or lower in counts. The important factors here are that
the profiles mimic each other over the interval from 80 to 100 ft, and count rates decrease
from one log to the next. The changes appear to be systematic slight decreases, and are
not attributable to a gamma-emitting contaminant influx.

“41-07-12 exhibits noticeable changes from 60 to 65 ft compared against previous total
gamma profiles. According to the drilling log, this borehole was deepened in 1978 to
90 ft. The original 6-in casing was extended to 85 ft, and 4-in casing was emplaced
inside the original 6-in casing to a depth of 88 ft. The bottom of the borehole was
backfilled with grout from 88 to 85 ft. In the 1998 Reassessment of the VVadose Zone
Contamination at Tank SX-104 and Comparison to the 1995 Baseline (GJO-HAN-3)
pointed to evidence that, contrary to the drilling log, the 6-in casing may terminate just
below 60 ft. The neutron moisture data (reported as raw counts) exhibit a very sharp
increase in count rate at about 62 ft, and apparent “°K concentrations (not reproduced for
this report) also increase at about this depth. There is a short interval of continuous **'Cs
contamination from 61 to 64 ft that was first interpreted in 1995 to be possibly related to
a leak from SST SX-107 (GJO-HAN-9). The data were reinterpreted in the 1998 report,
using shape-factor analysis, to be likely adhered to the casing rather than distributed in
the formation. Because of the 4-in casing, the RAS investigation of this borehole on
May 27, 2008 employed the “Medium” detector, which includes a much smaller (and
consequently much less sensitive) Nal crystal than the “Large” detector used in the other
larger-diameter boreholes. Importantly, Nal detectors are susceptible to magnetic
interferences, whereas HPGe detectors are not. There are also differences in the detector
housing geometries that may cause different shielding effects at such a boundary. The
changes observed between 60 and 65 ft in the recent gamma-profile may be caused by
these or other differences between the two tools, and are likely not related to actual
changes in the gamma profile.” (Report on Drywell Investigations around SST SX-104
[see Appendix E)
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7.0 HYPOTHESES

Based on review of the in-tank and ex-tank data, the leak assessment team developed plausible
hypotheses for the observed tank behavior:

Leak Hypothesis:

“The decrease in tank SX-104 interstitial liquid level between 1984 and 1988 was caused by a
leak from the tank.”

No-Leak Hypothesis:

“The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was caused by
evaporation, possibly complicated by redistribution of liquid observation well installation water.”
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8.0 CONCLUSION

The process for assessing the leak status of a tank is designed to estimate a leak probability.
Probability is defined as a measure of the state of knowledge or belief about the likelihood that a
specific state of nature (e.g., a tank has leaked or is leaking) is true. The probability must be
between 0 (absolute certainty that the state of nature is not true) and 1 (absolute certainty that the
state of nature is true). The process starts with a prior probability independent of the available
data. This establishes any pre-evaluation bias and is typically established at 0.5 that the tank is
leaking or has leaked without consideration of the specific data initiating this process (i.e., no
pre-evaluation bias, either for or against a leak). Then reviews of in-tank data and ex-tank data
are used to establish conditional probabilities for whether the leak hypothesis or the non-leak
hypothesis is supported by the data. The conditional probabilities are used to adjust the leak
probability toward a leak hypothesis (probability > 0.5) or a no-leak hypothesis (probability
<0.5).

There was consensus among the members of the assessment team that the available in-tank and
ex-tank data indicated that the no-leak hypothesis was more consistent with the data, and that the
tank was not likely leaking during the 1984 — 1988 engineering evaluation time frame.

Considering evaporation, together with the original questionable ILL data and the stable baseline
readings in the drywells, the odds that the tank leaked are about one chance in nine. That is,
there is about one chance in nine, based on the judgment of the leak assessment team that the
observed in-tank and ex-tank data would be present if tank SX-104 was leaking. The team
concluded that tank waste characteristics impeded the redistribution of the LOW installation
water in the waste, and prevented the true ILL neutron tracking feature from being identified.
When the correct, latent, neutron feature was identified and tracked, the data showed a stable ILL
that was coming to equilibrium and overlaying the gamma ILL with no indication of a leak.

The recommendation of the assessment team was that the integrity status of tank SX-104 be
changed from “Assumed Leaker” to “Sound.”

The results of this assessment were presented to the Executive Safety Review Board on
January 28, 2011. The Board concurred with the recommendation of the assessment team.
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A liquid level decrease of greater than 0.3-ft was detected using a gamma probe in the LOW
installed in Riser 16 of tank SX-104 in 1988. This decrease resulted in an Unusual Occurrence
Report , as well as an Environmental Protection Deviation Report in 1988 (WHC-UO-88-028-
TF-03, Tank 241-SX-104 Has Been Classified as an Assumed Leaker; EPDR 88-03,
Environmental Protection Deviation Report: Liquid Observation Wells (LOWS) Interstitial
Liquid Level (ILL) in Tanks 241-SX-104 and 241-SX-105 Has Exceeded the 0.3 Foot Decrease
Criteria with the Gamma Probe). An engineering investigation was undertaken to review all
available tank data including in situ gamma-ray spectra scans specifically commissioned to
determine the cause of the liquid level decrease (13331-88-416, Engineering Investigation:
Interstitial Liquid Level Decrease in Tank 241-SX-104).

The engineering investigation could find no conclusive evidence that the tank was in fact
leaking, but also could not attribute the ILL decrease to evaporation with a 95% certainty. The
worst case volume loss was calculated as 34 gallons/week. The spectral gamma drywell scans
did not identify any subsurface contamination indicative of a tank leak, although this does not
preclude the possibility of a leak.

In 1988 tank SX-104 and five other SX tank farm tanks were connected to the 241-SX Sludge
Cooler via the tank SX-109 vent system. All six tanks contained large volumes of drainable
liquid and four carried relatively large heat loads. The 1988 engineering investigation provided
an example calculation of the effects of a tank vapor flow using a flow rate of 20 cfm to illustrate
how a relatively small flow could account for a tank liquid loss by evaporation. The example
calculation at 20 cfm resulted in a vapor liquid loss of 51 gallons/week, compared to the worst
case ILL decreases volume loss of 34 gallons/week. The postulated 20 cfm rate could not be
confirmed, however.

The engineering investigation reviewed the tank SX-104 surface level history from 1981 — 1988
which not only showed data variability but a statistically significant decreasing trend. A
regression analysis over the seven year period was the basis for the 39 gallon/week decrease.

A 1984 drawing, H-2-90866, “HVAC Airflow Diagram,” shows tanks SX-101 — SX-106
connected via a common manifold to tank SX-109. From tank SX-109 ductwork extends to the
241-SX Sludge Cooler filter and exhaust system. The drawing indicates a combined flow rate of
1100 cfm from these seven tanks which if equally distributed calculates to 157 cfm for each tank.
The engineering investigation reported that routine psychometric measurements were taken at
the tank SX-109 outlet air riser. The results indicated that an average rate of water removal was
in the range of 302+197 gallons/week. The source was reported to be any or all of the seven
tanks on this system. There was a discussion on the slope of portions of the vent system but any
assumption for reflux condensate drainage was considered tenuous.

A 1994 report used a flow rate of 60 cfm (provided by Shift/Surveillance Engineering) which is
probably closer to the actual forced ventilation flow, but is still less than one-half the flowrate
based on an equal distribution of 1100 cfm across the seven tanks indicated on the drawing
(WHC-SD-WM-ER-332, Evaporation Analysis for Tank SX-104). The 1994 report used the
WVPCRUST model and various assumptions and parameters which resulted in a range of

17 gallons/week at 1% free surface liquid to 40 gallons/week at 3% free surface liquid. The free
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surface liquid was based on 1988 photo estimates of as much as 3% free surface area. Other
parameter values appear to be estimated from the 1989 — 1993 time frame.

Examination of 1984 photos shows a liquid surface area in the range of 15-20%. This greater
free surface liquid combined with a higher starting temperature would result in a greater
evaporation rate. The period 1984 to 1988 would ultimately need to be integrated to address the
changing conditions over the time period; however there are too many unquantifiable variables
to perform a high-confidence evaporation analysis integrating this time period. Regardless, the
increased flow rates, temperatures, and free surface liquid indicate that evaporation would have
had a much greater effect than suspected in the 1988 investigation.

According to RPP-5660, Collection and Analysis of Selected Tank Headspace Parameter Data,
the tank SX-104 passive ventilation breathing rate was measured with a pitot tube at 30 cfm.
This rate was later was used to calculate the time to reach 25% and 100% Lower Flammability
Limit (LFL) from the hydrogen generation rate.

The 20 cfm used in the 1988 engineering investigation for forced ventilation appears to be
conservative compared to the rates inferred from the 241-SX Sludge Cooler airflow, the
measured passive breathing rate, and those used in the 1994 report. Even an increase to 30 cfm,
which would seem reasonable given the population of independently derived flowrates, would
result in ~76 gallons per week equivalent decrease, a rate which is more than sufficient to
account for the apparent ILL decrease in the 1981 — 1988 time period.
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APPENDIX B - TANK SX-104 LEAK ASSESSMENT
TEAM MEETING MINUTES #1 - #4
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Meeting #1 Minutes
MEETING MINUTES

SUBJECT: Tank SX-104 Leak Assessment Meeting #1

TO: BUILDING:
Distribution 2750E/B-225

FROM: CHAIRMAN:
D. J. Washenfelder Same

DEPARTMENT-OPERATION-COMPONENT AREA SHIFT DATE OF MEETING [ NUMBER ATTENDING
Engineering - Technical Integration 200-E 08/10/2009 8

Distribution:

D. A. Barnes+*
D.G. Baide
M.V. Berriochoa
J. W. Ficklin+*
J. G. Field+*
M. A. Fish+*
D. G. Harlow+*
K.J. Hull

N. M. Kirch+*
G.K. Mason*

Attendees*
Team Members+

Background:

The 1,000,000 gallon tank 241-SX-104 (tank SX-104) located in 200 West area was built in 1954 and is the
first tank in a cascade series of three tanks including tank 241-SX-105 and tank 241-SX-106. Tank SX-104
received Reduction Oxidation (REDOX) waste from the first quarter of 1955 until the third quarter 1971. The
tank continued to receive wastes including evaporator bottoms and recycle wastes, REDOX ion exchange
waste, and partial neutralized feed waste until it was classified as double-shell slurry feed and removed from
service in 1980. The tank was saltwell jet pumped 1988-1989. The tank was on the flammable gas watch list
with an estimated retained gas volume and experienced 3 hydrogen release events prior to saltwell pumping
and interim stabilization September 1997.

A cluster of four surface level increases exceeding criteria occurred between June 1976 and October 1977
attributed to floating crusts and “slurry growth” and was considered typical of the contained waste. No in-
leakage was found and the tank was considered sound (OR 76-85, OR 76-125, OR 77-17, and OR77-188).

1988 SX-104 Assessment

A gradual liquid level decrease exceeding criteria detected using a neutron-neutron probe through a liquid
observation well (LOW) prompted an Environmental Protection Deviation Report (88-03, Liquid Observation
Wells (LOWS) Interstitial Liquid Level (ILL) in Tanks 241-SX-104 and 241-SX-105 Has Exceeded the 0.3
Foot Decrease Criteria with the Gamma Probe). An engineering investigation was undertaken (Internal Memo
13331-88-416, Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104, [13331-
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88-416]) during which all available tank data were reviewed and in situ gamma-ray spectra were acquired in
various boreholes surrounding the tank (SD-CP-TI-132, In-situ Gamma Spectroscopy Scans of Dry Wells
Surrounding 241-SX-104 Tank). An Unusual Occurrence Report (8855768, Revision of Unusual Occurrence
Report for Tank 241-SX-104 Number WHC-UO-028-TF-03) and an Event Fact Sheet TFSO-EFS-88-085
were issued to document the event and investigation.

The engineering investigation concluded there was no proof that the tank was leaking. However, the LOW
decrease could not be attributed to evaporation with 95% certainty and the tank was classified as an assumed
leaker and subsequently jet pumped. An estimated worst case liquid loss of 5,300 gal over a three-year period
was based on the LOW liquid-level decrease.

1998 SX-104 Assessment

Interstitial liquid level (ILL) variations of up to 6 in. were observed in the tank and it was suspected of re-
leaking in 1998. The ILL changes were shown to correlate with barometric pressure changes attributed to
changes in waste porosity based on empirical measurements from water additions in February 1997 and
February 1998, combined with increases in capillary strength from the reduced porosity. The downward slope
of the ILL baseline was attributed to evaporation due to increased wicking of interstitial liquids to the waste
surface from the increased capillary strength. Drywell spectral gamma scans in January 1998 showed no
changes from the 1995 baseline scans. The assessment recommended that the tank not be declared a re-leaker
(HNF-2617). The assessment did not review the original 1987 classification of the tank as an assumed leaker.

2008 SX-104 Assessment

Interstitial liquid level monitoring December 2006 using a new well in Riser 7a showed the predictable
increase in ILL from the installation water, followed by a natural decline and re-stabilization of the level by
January 2008, as the free water dissipated through the waste. However, the May 1, 2008 reading showed a
decrease that exceeded the allowable -1.2 in criterion with further decreases on May 6 and May 12, 2008. On
May 19, 2008 a formal leak assessment was initiated to determine if the tank was re-leaking (RPP-ASMT-
38450, Tank 241-SX-104 Leak Assessment Report). Additional drywell and LOW gross gamma
measurements were obtained and weekly neutron LOW scans were performed through June 2008. No change
in dry well data was observed. Gross gamma measurements showed a potential different and more stable
liquid level than was being tracked by the neutron probe and the water used to install the liquid observation
well in December 2006 obscured the true interstitial liquid level feature because of localized impermeability in
the sludge-amounts of gas. These waste characteristics impeded the redistribution of the liquid observation
well installation water in the waste. When the correct, latent, feature was identified and tracked, the data
showed a stable interstitial liquid level and no indication of a new leak. The consensus of the assessment team
was that tank SX-104 was not actively leaking (RPP-ASMT-38450). The assessment did not review the
original 1987 classification of the tank as an assumed leaker.

2009 SX Farm Leak Assessments

Tank SX-104 was one of several 241-SX tank farm tanks that were selected for review using RPP-32681,
2007, Process to Estimate Tank Farm Vadose Zone Inventories. This process provides for re-assessment of
tank leak estimates and update of single-shell tank leak and unplanned releases volumes and inventory
estimates as emergent field data is obtained. The resulting re-assessment for Tank SX-104 in RPP-ENV-39658
Rev 0, Draft, 2008, Hanford SX-Farm Leak Assessments Report, generated the following conclusion:

“Tank SX-104 was classified as questionable integrity based on ILL decreases from 1994 to 1998. ILL
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decreases were also observed in 1998 and 2008. Previous assessments concluded that the 1998 and
2008 ILL decreases were not attributed to a tank leak. There are also several potential explanations
for the ILL decrease observed from 1984 to 1988; evaporation is the most likely explanation.
Assessment team members concluded there is no evidence tank SX-104 lost containment and no leak
inventory was assigned for this tank. The tank was previously classified as ““questionable integrity”
because a 95% confidence in and no -leak alternative was not established. However, the current
assessment concluded it is reasonably certain the tank did not leak. Therefore, no inventory is
assigned for a leak from this tank™.

Next Meeting:

The next assessment team meeting is scheduled for 8-14-09, 0900 in 2750/B225

Discussion:

The conclusion for tank SX-104 stated above provided the basis for evaluation of a potential change in the
tank SX-104 leak status from an “assumed leaker” to “sound” as provided in TFC-ENG-CHEM-D-42, Rev. B-
2, Tank Leak Assessment Process. A tank SX-104 Leak Assessment Team was assembled and is proceeding
with the evaluation of the tank using the Tank Leak Assessment Process. These are the minutes of the first
meeting of the tank SX-104 Evaluation Team including the presentation slides (attached).

Team Member Actions Status:
Leak assessment actions from the August 10" meeting are listed below:

Member

Action

1. D.A. Barnes

WVP Crust Model for SX-104.

Status: Complete, SX104 Evap Analysis using WVPCRUST model: WHC-SD-
WM-ER-332, Rev 0 This document analyzes the liquid loss immediately following
SWP from about 1989 through 1991, so may not be directly applicable to the 1984-
89 pre-SWP timeframe. It contains a discussion of the WVPCRUST model,
particularly liquid diffusion through the crust.

2. D.A. Barnes

Review information available on GREs and changes in surface level available from
CASS data.

Status: SX111 & SX112 LOW comparison to SX104: Two files attached. LOW in
SX111 was installed in August 2003 and SX112 was installed in February 2004.
Since both LOWSs were installed well after SWP was completed, no direct
comparison of “GRE behavior” to pre-SWP SX104 is possible. (Files not
applicable and were not attached).
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D.A. Barnes

LOW information on SX-111 and SX-112 leakers for comparison with SX-104
LOWs.

Status: SX104 LOW plot, looking for evidence of GRE: See plot below. Surface
shows buildup/drop behavior of GREs. The FIC gauge is accurate to about 0.10
inches if it contacts a surface with high conductivity. The LOW data shows steady
loss, but not enough resolution to determine GRE activity. Early loss is consistent
with redistribution of LOW installation liquid over time, although 2-3 years seems
long in this case unless the waste was very low permeability. The trend seems to be
flattening out the last year before failure.

Structure SX104
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J.G. Field

Send out SGE report showing high moisture content in north half of tank farm.
Status: Complete, SGE sent 8/11/09.




RPP-ASMT-48143
Revision 0

Washington State Plane, Northing (meters)
L L L L L L L L L
L] L] L] L] L] L] L] L]
133871 134021 134071 134121 134171 134221 134271 134321 134371
] I

1484 ®
7060 x

@ Tank center
< sample site

Nitrates (ug/g)

Log Resistivity
35

3.25
3
2.75
25
2.25

50 100 150 200 250 300 350 400

50 100 150 200 250 300 350 400

0
-25
.50
-75
|
I
]
I
|
I
I
I
|
I T
| 250 300
I
L ' L ' ' ' IS L '
r L] L] L] L] L] L] L] L]
133971 134021 134071 134121 134171 134221 134271 134321 134371

Washington State Plane. Northing (meters)

B-6



RPP-ASMT-48143
Revision 0

Send SX-104 excerpt from RPP-ENV-39658 Rev 0 DRAFT

5 | ).G.Field Status: Complete, SX-104 excerpt sent 8/11/09
Sludge Cooler operation and configuration and drawings. Which tanks? Where did
6. | M.A. Fish condensate drain?

Status:

7. D.G. Harlow

List of UOs and 1988 LOW Decrease Information
Status: Complete, List sent 8/11/09, attached

Drywell Gross Gamma history from HNF-3136, R.R. Randall and R.K. Price,

8 D.J. Analysis and Techniques and Monitoring Results, 241-SX Dry Well Surveillance
" | Washenfelder Logs. Any short-lived radionuclides present?
Status:
References:
Briefings:
Date Title

Correspondence - Emails:

Date Title
Correspondence - Letters:
Number Title
Documents:
Number Title
RPP-ENV-39658, Rev. 0 Hanford SX-Farm Leak Assessment Report (DRAFT)

Drawings:

Number

Title
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Meeting #2 Minutes

MEETING MINUTES

SUBJECT: Tank SX-104 Leak Assessment Meeting #2

TO: BUILDING:
Distribution 2750E/B-225

FROM: CHAIRMAN:
D. J. Washenfelder Same

DEPARTMENT-OPERATION-COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Engineering - Technical Integration 200-E 08/14/2009 9

Distribution:
D.A. Barnes+*
D.G. Baide
M.V. Berriochoa
J.W. Ficklin+*
J.G. Field+*
M.A. Fish+*
D.G. Harlow+*
K.J. Hull

J.M. Johnson* (ORP)
N.M. Kirch+*
E.C. Shallman*

Attendees*
Team Members+

Background:

The 1,000,000 gallon tank 241-SX-104 (tank SX-104) located in 200 West area was built in 1954 and is the
first tank in a cascade series of three tanks including tank 241-SX-105 and tank 241-SX-106. Tank SX-104
received Reduction Oxidation (REDOX) waste from the first quarter of 1955 until the third quarter 1971. The
tank continued to receive wastes including evaporator bottoms and recycle wastes, REDOX ion exchange
waste, and partial neutralized feed waste until it was classified as double-shell slurry feed and removed from
service in 1980. The tank was saltwell jet pumped 1988-1989. The tank was on the flammable gas watch list
with an estimated retained gas volume and experienced 3 hydrogen release events prior to saltwell pumping
and interim stabilization September 1997.

A cluster of four surface level increases exceeding criteria occurred between June 1976 and October 1977
attributed to floating crusts and “slurry growth” and was considered typical of the contained waste. No in-
leakage was found and the tank was considered sound (OR 76-85, OR 76-125, OR 77-17, and OR77-188).

1988 SX-104 Assessment

A gradual liquid level decrease exceeding criteria detected using a neutron-neutron probe through a liquid
observation well (LOW) prompted an Environmental Protection Deviation Report (88-03, Liquid Observation
Wells (LOWS) Interstitial Liquid Level (ILL) in Tanks 241-SX-104 and 241-SX-105 Has Exceeded the 0.3
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Foot Decrease Criteria with the Gamma Probe). An engineering investigation was undertaken (Internal Memo
13331-88-416, Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104, [13331-
88-416]) during which all available tank data were reviewed and in situ gamma-ray spectra were acquired in
various boreholes surrounding the tank (SD-CP-TI-132, In-situ Gamma Spectroscopy Scans of Dry Wells
Surrounding 241-SX-104 Tank). An Unusual Occurrence Report (8855768, Revision of Unusual Occurrence
Report for Tank 241-SX-104 Number WHC-UO-028-TF-03) and an Event Fact Sheet TFSO-EFS-88-085
were issued to document the event and investigation.

The engineering investigation concluded there was no proof that the tank was leaking. However, the LOW
decrease could not be attributed to evaporation with 95% certainty and the tank was classified as an assumed
leaker and subsequently jet pumped. An estimated worst case liquid loss of 5,300 gal over a three-year period
was based on the LOW liquid-level decrease.

1998 SX-104 Assessment

Interstitial liquid level (ILL) variations of up to 6 in. were observed in the tank and it was suspected of re-
leaking in 1998. The ILL changes were shown to correlate with barometric pressure changes attributed to
changes in waste porosity based on empirical measurements from water additions in February 1997 and
February 1998, combined with increases in capillary strength from the reduced porosity. The downward slope
of the ILL baseline was attributed to evaporation due to increased wicking of interstitial liquids to the waste
surface from the increased capillary strength. Drywell spectral gamma scans in January 1998 showed no
changes from the 1995 baseline scans. The assessment recommended that the tank not be declared a re-leaker
(HNF-2617). The assessment did not review the original 1987 classification of the tank as an assumed leaker.

2008 SX-104 Assessment

Interstitial liquid level monitoring December 2006 using a new well in Riser 7a showed the predictable
increase in ILL from the installation water, followed by a natural decline and re-stabilization of the level by
January 2008, as the free water dissipated through the waste. However, the May 1, 2008 reading showed a
decrease that exceeded the allowable -1.2 in criterion with further decreases on May 6 and May 12, 2008. On
May 19, 2008 a formal leak assessment was initiated to determine if the tank was re-leaking (RPP-ASMT-
38450, Tank 241-SX-104 Leak Assessment Report). Additional drywell and LOW gross gamma
measurements were obtained and weekly neutron LOW scans were performed through June 2008. No change
in dry well data was observed. Gross gamma measurements showed a potential different and more stable
liquid level than was being tracked by the neutron probe and the water used to install the liquid observation
well in December 2006 obscured the true interstitial liquid level feature because of localized impermeability in
the sludge-amounts of gas. These waste characteristics impeded the redistribution of the liquid observation
well installation water in the waste. When the correct, latent, feature was identified and tracked, the data
showed a stable interstitial liquid level and no indication of a new leak. The consensus of the assessment team
was that tank SX-104 was not actively leaking (RPP-ASMT-38450). The assessment did not review the
original 1987 classification of the tank as an assumed leaker.

2009 SX Farm Leak Assessments

Tank SX-104 was one of several 241-SX tank farm tanks that were selected for review using RPP-32681,
2007, Process to Estimate Tank Farm Vadose Zone Inventories. This process provides for re-assessment of
tank leak estimates and update of single-shell tank leak and unplanned releases volumes and inventory
estimates as emergent field data is obtained. The resulting re-assessment for Tank SX-104 in RPP-ENV-39658
Rev 0, Draft, 2008, Hanford SX-Farm Leak Assessments Report, generated the following conclusion:
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“Tank SX-104 was classified as questionable integrity based on ILL decreases from 1994 to 1998. ILL
decreases were also observed in 1998 and 2008. Previous assessments concluded that the 1998 and
2008 ILL decreases were not attributed to a tank leak. There are also several potential explanations
for the ILL decrease observed from 1984 to 1988; evaporation is the most likely explanation.
Assessment team members concluded there is no evidence tank SX-104 lost containment and no leak
inventory was assigned for this tank. The tank was previously classified as ““questionable integrity”
because a 95% confidence in and no -leak alternative was not established. However, the current
assessment concluded it is reasonably certain the tank did not leak. Therefore, no inventory is
assigned for a leak from this tank™.

The conclusion for tank SX-104 stated above provided the basis for evaluation of a potential change in the
tank SX-104 leak status from an “assumed leaker” to “sound” as provided in TFC-ENG-CHEM-D-42,

Rev. B-2, Tank Leak Assessment Process. A tank SX-104 Leak Assessment Team was assembled and is
proceeding with the evaluation of the tank using the Tank Leak Assessment Process. These are the minutes of
the second meeting of the tank SX-104 Evaluation Team; presentation slides were included in SX-104 Leak
Assessment Meeting Minutes #1.

Next Meeting:
The next assessment team meeting is scheduled for 8-20-09, 0900 in 2750/B225. This meeting is to finalize
the Leak-No Leak hypotheses and score the Elicitation Forms.

Discussion:

The WVP Crust Model was discussed as it might relate to the 1984-1988.
e The model had not been applied to the 1984-1988 interstitial liquid level (ILL) decrease.
Supporting memo is not available but analysis results says process should be changed because tank
was probably not leaking but 95% confidence drove the conclusion to a leaking tank.

e Asindicated in Action # 1. The evaporation analysis documented in WHC-SD-WM-ER-332, Rev 0
may not be directly applicable depending on the amount of free liquid and diffusion through the
crust which was probably different at least in the earlier part of the 4 year period. This prompted a
review of the 1984 through 1988 photos action # 9.

e The secondary feature in the ILL was present in October 1987, 1985, and 1984 and follows the
2006-2008 ILL decrease behavior

e The dish tank bottom could affect the reference point which could amount to an 18-inch offset.

e There is a potential problem in comparing ILL in 1984-1988 (in salt cake) to 2006 (sludge), but
could still account for the phenomena if the waste characteristics are similar

e Drywell radiation readings show nothing however there is some moisture indicated by the neutron
probes.

A draft Leak — No-Leak hypothesis was formulated as follows:

Leak Hypothesis: The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was
caused by a leak from the tank.
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No-Leak Hypothesis: The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was
caused by evaporation, [possibly complicated by redistribution of liquid observation installation water
— conditional on Dave Barnes review Action # 10].

Team Member Actions Status:
Leak assessment actions from the August 10™ meeting are listed below along with actions 9. and 10. from this
meeting:

Member Action
1. D.A. Barnes WVP Crust Model for SX-104.

Status: Complete, SX104 Evap Analysis using WVPCRUST model: WHC-SD-
WM-ER-332, Rev 0 This document analyzes the liquid loss immediately following
SWP from about 1989 through 1991, so may not be directly applicable to the 1984-
89 pre-SWP timeframe. It contains a discussion of the WVPCRUST model,
particularly liquid diffusion through the crust.

2. | D.A. Barnes Review information available on GREs and changes in surface level available from
CASS data.

Status: Complete, SX111 & SX112 LOW comparison to SX104: Two files
attached. LOW in SX111 was installed in August 2003 and SX112 was installed in
February 2004. Since both LOWSs were installed well after SWP was completed,
no direct comparison of “GRE behavior” to pre-SWP SX104 is possible. (Files not
applicable and were not attached).

3. | D.A. Barnes LOW information on SX-111 and SX-112 leakers for comparison with SX-104
LOWs.

Status: Complete, SX104 LOW plot, looking for evidence of GRE: See plot
below. Surface shows buildup/drop behavior of GREs. The FIC gauge is accurate
to about 0.10 inches if it contacts a surface with high conductivity. The LOW data
shows steady loss, but not enough resolution to determine GRE activity. Early loss
is consistent with redistribution of LOW installation liquid over time, although 2-3
years seems long in this case unless the waste was very low permeability. The
trend seems to be flattening out the last year before failure, included in SX-104
Leak Assessment Meeting Minutes #1.

4. | J.G. Field Send out SGE report showing high moisture content in north half of tank farm.

Status: Complete, SGE sent 8/11/09, included in SX-104 Leak Assessment Meeting
Minutes #1 SGE shows moisture for the North end of the 241-SX farm. However,
the resistivity measurement does not correlate with clean drywells. Nearby pond
and crib could account for salts that drive the resistivity versus waste leaks.
Therefore SGE is inconclusive.

5. | J.G. Field Send SX-104 excerpt from RPP-ENV-39658 Rev 0 DRAFT.
Status: Complete, SX-104 excerpt sent 8/11/09.
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6. | M.A. Fish Sludge Cooler operation and configuration and drawings. Which tanks? Where did
condensate drain?
Status: Preliminary information reviewed on recent drawing of vent system.
Ventilation for the first seven SX farm tanks are routed through tank SX-107, H-14-
020134 shows the route. Need more information including 106-SX Sludge Cooler.
Earlier documentation (HW—31884) indicates that the first six SX farm tanks are
routed through tank SX-106 . Further review is in progress and will include timing
and implication of any vent system routing changes.
7. | D.G. Harlow List of UOs and 1988 LOW Decrease Information.
Status: Complete, List sent 8/11/09, included in SX-104 Leak Assessment Meeting
Minutes #1.
8. | DJ. Drywell Gross Gamma history from HNF-3136, R.R. Randall and R.K. Price,
Washenfelder Analysis and Techniques and Monitoring Results, 241-SX Dry Well Surveillance
Logs. Any short-lived radionuclides present?
Status: Complete, sent 8/12/09, included in SX-104 Leak Assessment Meeting
Minutes #1
9. | D.A.Barnes Explore the ILL readings 1984-1988 and the potential for increased effects from a
different diffusion band and free liquid surface.
Status:
10. | E.C. Shallman | Compare available photos 1984 through 1988 for liquid surfaces and changes
Status:
References:
Briefings:
Date Title
Correspondence - Emails:
Date Title
Correspondence - Letters:
Number Title
Documents:
Number Title
RPP-ENV-39658, Rev. 0 Hanford SX-Farm Leak Assessment Report (DRAFT)
HW--31884 Project CA 539 241-SX Tank Farm Description and Use of Facilities
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Drawings:

Number

Title
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Meeting #3 Minutes
MEETING MINUTES

SUBJECT: Tank SX-104 Leak Assessment Meeting #3

TO: BUILDING:
Distribution 2750E/B-225

FROM: CHAIRMAN:
D. J. Washenfelder Same

DEPARTMENT-OPERATION-COMPONENT AREA SHIFT DATE OF MEETING [ NUMBER ATTENDING
Engineering - Technical Integration 200-E 08/20/2009 6

Distribution:
D.A. Barnes+
D.G. Baide
M.V. Berriochoa
J.W. Ficklin+*
J.G. Field+
M.A. Fish+*
D.G. Harlow+*
K.J. Hull

J.M. Johnson* (ORP)
E.C. Shallman*

Attendees*

Team Members+

Background:

The 1,000,000 gallon tank 241-SX-104 (tank SX-104) located in 200 West area was built in 1954 and is the
first tank in a cascade series of three tanks including tank 241-SX-105 and tank 241-SX-106. Tank SX-104
received Reduction Oxidation (REDOX) waste from the first quarter of 1955 until the third quarter 1971. The
tank continued to receive wastes including evaporator bottoms and recycle wastes, REDOX ion exchange
waste, and partial neutralized feed waste until it was classified as double-shell slurry feed and removed from
service in 1980. The tank was saltwell jet pumped 1988-1989. The tank was on the flammable gas watch list
with an estimated retained gas volume and experienced 3 hydrogen release events prior to saltwell pumping
and interim stabilization September 1997.

A cluster of four surface level increases exceeding criteria occurred between June 1976 and October 1977
attributed to floating crusts and “slurry growth” and was considered typical of the contained waste. No in-
leakage was found and the tank was considered sound (OR 76-85, OR 76-125, OR 77-17, and OR77-188).

1988 SX-104 Assessment

A gradual liquid level decrease exceeding criteria detected using a neutron-neutron probe through a liquid
observation well (LOW) prompted an Environmental Protection Deviation Report (88-03, Liquid Observation
Wells (LOWS) Interstitial Liquid Level (ILL) in Tanks 241-SX-104 and 241-SX-105 Has Exceeded the 0.3
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Foot Decrease Criteria with the Gamma Probe). An engineering investigation was undertaken (Internal Memo
13331-88-416, Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104) during
which all available tank data were reviewed and in situ gamma-ray spectra were acquired in various boreholes
surrounding the tank (SD-CP-TI-132, In-situ Gamma Spectroscopy Scans of Dry Wells Surrounding 241-SX-
104 Tank). An Unusual Occurrence Report (8855768, Revision of Unusual Occurrence Report for Tank 241-
SX-104 Number WHC-UO-028-TF-03) and an Event Fact Sheet TFSO-EFS-88-085 were issued to document
the event and investigation.

The engineering evaluation (Internal Memo 13311-88-049, Evaluation of Integrity of Tank 241-SX-104)
concluded there was no proof that the tank was leaking. However, the ILL decrease could not be attributed to
evaporation with 95% certainty and the tank was classified as an assumed leaker and subsequently jet pumped.
An estimated worst case liquid loss of 5,300 gal over a three-year period was based on the LOW liquid-level
decrease.

1998 SX-104 Assessment

Interstitial liquid level (ILL) variations of up to 6 in. were observed in the tank and it was suspected of re-
leaking in 1998. The ILL changes were shown to correlate with barometric pressure changes attributed to
changes in waste porosity based on empirical measurements from water additions in February 1997 and
February 1998, combined with increases in capillary strength from the reduced porosity. The downward slope
of the ILL baseline was attributed to evaporation due to increased wicking of interstitial liquids to the waste
surface from the increased capillary strength. Drywell spectral gamma scans in January 1998 showed no
changes from the 1995 baseline scans. The assessment recommended that the tank not be declared a re-leaker
(HNF-2617). The assessment did not review the original 1987 classification of the tank as an assumed leaker.

2008 SX-104 Assessment

Interstitial liquid level monitoring December 2006 using a new well in Riser 7a showed the predictable
increase in ILL from the installation water, followed by a natural decline and re-stabilization of the level by
January 2008, as the free water dissipated through the waste. However, the May 1, 2008 reading showed a
decrease that exceeded the allowable -1.2 in criterion with further decreases on May 6 and May 12, 2008. On
May 19, 2008 a formal leak assessment was initiated to determine if the tank was re-leaking (RPP-ASMT-
38450, Tank 241-SX-104 Leak Assessment Report). Additional drywell and LOW gross gamma
measurements were obtained and weekly neutron LOW scans were performed through June 2008. No change
in dry well data was observed. Gross gamma measurements showed a potential different and more stable
liquid level than was being tracked by the neutron probe and the water used to install the liquid observation
well in December 2006 obscured the true interstitial liquid level feature because of localized impermeability in
the sludge-amounts of gas. These waste characteristics impeded the redistribution of the liquid observation
well installation water in the waste. When the correct, latent, feature was identified and tracked, the data
showed a stable interstitial liquid level and no indication of a new leak. The consensus of the assessment team
was that tank SX-104 was not actively leaking (RPP-ASMT-38450). The assessment did not review the
original 1987 classification of the tank as an assumed leaker.

2009 SX Farm Leak Assessments

Tank SX-104 was one of several 241-SX tank farm tanks that were selected for review using RPP-32681,
2007, Process to Estimate Tank Farm Vadose Zone Inventories. This process provides for re-assessment of
tank leak estimates and update of single-shell tank leak and unplanned releases volumes and inventory
estimates as emergent field data is obtained. The resulting re-assessment for Tank SX-104 in RPP-ENV-39658
Rev 0, Draft, 2008, Hanford SX-Farm Leak Assessments Report, generated the following conclusion:

“Tank SX-104 was classified as questionable integrity based on ILL decreases from 1994 to 1998. ILL
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decreases were also observed in 1998 and 2008. Previous assessments concluded that the 1998 and
2008 ILL decreases were not attributed to a tank leak. There are also several potential explanations
for the ILL decrease observed from 1984 to 1988; evaporation is the most likely explanation.
Assessment team members concluded there is no evidence tank SX-104 lost containment and no leak
inventory was assigned for this tank. The tank was previously classified as ““questionable integrity”
because a 95% confidence in and no -leak alternative was not established. However, the current
assessment concluded it is reasonably certain the tank did not leak. Therefore, no inventory is
assigned for a leak from this tank™.

The conclusion for tank SX-104 stated above provided the basis for evaluation of a potential change in the
tank SX-104 leak status from an “assumed leaker” to “sound” as provided in TFC-ENG-CHEM-D-42, Rev. B-
2, Tank Leak Assessment Process. A tank SX-104 Leak Assessment Team was assembled and is proceeding
with the evaluation of the tank using the Tank Leak Assessment Process. These are the minutes of the third
meeting of the tank SX-104 Evaluation Team.

Next Meeting:
A follow-up meeting is scheduled for 8-25-09, 1300 in 2750/B203 to score the Elicitation Forms for the SX-
104 Leak Assessment team members not able to attend the 8-20-09 meeting..

Discussion:

The following items were discussed from the items in previous meeting.

e Asindicated in Action # 1. The evaporation analysis documented in WHC-SD-WM-ER-332, Rev 0
may not be directly applicable depending on the amount of free liquid and diffusion through the
crust which was probably different at least in the earlier part of the 4 year period. This prompted a
review of the 1984 through 1988 photos action # 9. Photos from 1984 and 1988 were reviewed and
the consensus was that much more than 3% of the surface area, possible as high as 20-25% in the
earlier part of the period could be free liquid and contribute to evaporation including increased crust
diffusion. Evaporation analysis has been added as Action #11.

e The secondary feature in the ILL was present in October 1987, 1985, and 1984 and follows the
2006-2008 ILL decrease behavior which coupled with an evaporation analysis may account for the
1984-1988 ILL decrease.

e The dish tank bottom could affect the reference point which could amount to an 18-inch offset and
will be considered in follow-on actions as appropriate.

e There is a potential problem in comparing ILL in 1984-1988 (in salt cake) to 2006 (sludge), but
could still account for the phenomena if the waste characteristics are similar. This should be
considered in Action #11

e The SX farm sludge cooler was in existence in 1982 and prints indicated 1100cfm total for the first
seven tanks. There are however dampers for each individual tank and no specific flow rates for
individual tanks were found.

Expert elicitation forms were filled out by the team members present assuming that the evaporation analysis to
be provided by Dave Barnes coupled with the ILL decrease behavior would account for the 1984-1988 ILL
decrease. With this in mind it was agreed that scoring of the Elicitation Form could proceed based on the
assumption that evaporation could more fully explain the ILL decrease reported in Internal Memo 13331-88-
416, Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104 and evaluated in
Internal Memo 13311-88-049, Evaluation of Integrity of Tank 241-SX-104. The scoring resulted in the
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following individual scores: 0.02, 0.06, 0.03, and 0.18. The remaining team members will be meeting to score
their elicitation forms in a follow-up meeting.

If the evaporation analysis cannot explain the interstitial liquid level decrease an additional scoring meeting
will need to be scheduled.

A Leak — No-Leak hypothesis was formulated as follows:
Leak Hypothesis: The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was
caused by a leak from the tank.
No-Leak Hypothesis: The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was
caused by evaporation, possibly complicated by redistribution of liquid observation installation. This is
the No- Leak Hypothesis which was finalized based on discussions and data from Dave Barnes relevant
to Action # 10 obtained after this meeting.

Team Member Actions Status:
Leak assessment actions from the August 10" and 20" meetings are listed below along with new action #11:

Member Action
WVP Crust Model for SX-104.

Status: Complete, SX104 Evap Analysis using WVPCRUST model: WHC-SD-

1. | D.A. Barnes WM-ER-332, Rev 0 This document analyzes the liquid loss immediately following
SWP from about 1989 through 1991, so may not be directly applicable to the 1984-
89 pre-SWP timeframe. It contains a discussion of the WVPCRUST model,
particularly liquid diffusion through the crust.

Review information available on GREs and changes in surface level available from
CASS data.

Status: Complete, SX111 & SX112 LOW comparison to SX104: Two files

2. | D.A. Barnes attached. LOW in SX111 was installed in August 2003 and SX112 was installed in
February 2004. Since both LOWSs were installed well after SWP was completed,
no direct comparison of “GRE behavior” to pre-SWP SX104 is possible. (Files not
applicable and were not attached).

LOW information on SX-111 and SX-112 leakers for comparison with SX-104
LOWs.

Status: Complete, SX104 LOW plot, looking for evidence of GRE: See plot
below. Surface shows buildup/drop behavior of GREs. The FIC gauge is accurate
3 D.A. Barnes to about 0.10 inches if it contacts a surface with high conductivity. The LOW data
' o shows steady loss, but not enough resolution to determine GRE activity. Early loss
is consistent with redistribution of LOW installation liquid over time, although 2-3
years seems long in this case unless the waste was very low permeability. The
trend seems to be flattening out the last year before failure, included in SX-104
Leak Assessment Meeting Minutes #1.

Send out SGE report showing high moisture content in north half of tank farm.
Status: Complete, SGE sent 8/11/09, included in SX-104 Leak Assessment Meeting

4. | J.G. Field
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Minutes #1 SGE shows moisture for the North end of the 241-SX farm. However,
the resistivity measurement does not correlate with clean drywells. Nearby pond
and crib could account for salts that drive the resistivity versus waste leaks.
Therefore SGE is inconclusive.

J.G. Field

Send SX-104 excerpt from RPP-ENV-39658 Rev 0 DRAFT.
Status: Complete, SX-104 excerpt sent 8/11/009.

M.A. Fish

Sludge Cooler operation and configuration and drawings. Which tanks? Where did
condensate drain?

Status: Preliminary information reviewed on recent drawing of vent system.
Ventilation for the first seven SX farm tanks are routed through tank SX-109, H-14-
020134 shows the route. Need more information including SX Sludge Cooler.
Earlier documentation (HW—31884) indicates that the first six SX farm tanks were
routed through tank SX-106. Further review is in progress and will include timing
and implication of any vent system routing changes. Additional prints show 1100
cfm for the first seven tanks including SX-109 mentioned above. The sludge cooler
was reported to be in existence in 1982 and earlier.

D.G. Harlow

List of UOs and 1988 LOW Decrease Information

Status: Complete, List sent 8/11/09, included in SX-104 Leak Assessment Meeting
Minutes #1.

D.J.
Washenfelder

Drywell Gross Gamma history from HNF-3136, R.R. Randall and R.K. Price,
Analysis and Techniques and Monitoring Results, 241-SX Dry Well Surveillance
Logs. Any short-lived radionuclides present?

Status: Complete, sent 8/12/09, included in SX-104 Leak Assessment Meeting
Minutes #1.

D.A. Barnes

Explore the ILL readings 1984-1988 and the potential for increased effects from a
different diffusion band and free liquid surface.

Status: Preliminary information indicates similarities of the 1984-1988 ILL and the
2006-2008 ILL with the redistribution of LOW installation liquid.

10.

E.C. Shallman

Compare available photos 1984 through 1988 for liquid surfaces and changes.

Status: Complete, photos from 1984 and 1988 were reviewed and the consensus
was that much more than 3% of the surface area, possible as high as 20-25% in the
earlier part of the period could be free liquid and contribute to evaporation
including increased crust diffusion. This will affect the evaporation model
calculations.

11.

D.A. Barnes

Provide an evaporation analysis for the 1984-1988 salt cake storage period using
the information provided by the 1984 and 1988 photos to estimate the liquid surface
area available and the crust diffusion parameters.

Status:
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Meeting #4 Minutes

MEETING MINUTES

SUBJECT: Tank SX-104 Leak Assessment Meeting #4

TO: BUILDING:
Distribution 2750E/B-225

FROM: CHAIRMAN:
D. J. Washenfelder Same

DEPARTMENT-OPERATION-COMPONENT AREA SHIFT DATE OF MEETING NUMBER ATTENDING
Engineering - Technical Integration 200-E 08/25/2009 4

Distribution:
D.A. Barnes+*
D.G. Baide
M.V. Berriochoa
J.W. Ficklin+
J.G. Field+*
M.A. Fish+

D.G. Harlow+*
K.J. Hull

J.M. Johnson (ORP)
E.C. Shallman+*

Attendees*

Team Members+

Background:

The 1,000,000 gallon tank 241-SX-104 (tank SX-104) located in 200 West area was built in 1954 and is the
first tank in a cascade series of three tanks including tank 241-SX-105 and tank 241-SX-106. Tank SX-104
received Reduction-Oxidation (REDOX) waste from the first quarter of 1955 until the third quarter 1971. The
tank continued to receive waste including evaporator bottoms, recycle waste, REDOX ion exchange waste, and
partially neutralized feed waste until it was classified as double-shell slurry feed and removed from service in
1980. The tank was saltwell jet pumped 1988-1989. The tank was on the flammable gas watch list with an
estimated retained gas volume of 250 m® and experienced three hydrogen release events prior to saltwell
pumping and interim stabilization September 1997.

A cluster of four surface level increases exceeding criteria occurred between June 1976 and October 1977
attributed to floating crusts and “slurry growth” and was considered typical of the contained waste. No in-
leakage was found and the tank was considered sound (OR 76-85, OR 76-125, OR 77-17, and OR 77-188).

1988 SX-104 Assessment
A gradual liquid level decrease exceeding criteria detected using a neutron-neutron probe through a liquid
observation well (LOW) prompted an Environmental Protection Deviation Report (88-03, Liquid Observation
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Wells (LOWS) Interstitial Liquid Level (ILL) in Tanks 241-SX-104 and 241-SX-105 Has Exceeded the 0.3
Foot Decrease Criteria with the Gamma Probe). An engineering investigation was undertaken (Internal Memo
13331-88-416, Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104) during
which all available tank data were reviewed and in situ gamma-ray spectra were acquired in various drywells
surrounding the tank (SD-CP-TI-132, In-situ Gamma Spectroscopy Scans of Dry Wells Surrounding 241-SX-
104 Tank). An Unusual Occurrence Report (8855768, Revision of Unusual Occurrence Report for Tank 241-
SX-104 Number WHC-UO-028-TF-03) and an Event Fact Sheet (TFSO-EFS-88-085) were issued to
document the event and investigation.

A management peer review (Internal Memo 13311-88-049, Evaluation of Integrity of Tank 241-SX-104)
concluded there was no proof that the tank was leaking. However, the ILL decrease could not be attributed to
evaporation with 95% certainty and the tank was classified as an assumed leaker and subsequently jet pumped.
An estimated worst case liquid loss of 5,300 gal over a three-year period was based on the LOW liquid-level
decrease.

1998 SX-104 Assessment

Interstitial liquid level (ILL) variations of up to 6 in. were observed in the tank and it was suspected of re-
leaking in 1998. The ILL changes were shown to correlate with barometric pressure changes attributed to
changes in waste porosity based on empirical measurements from water additions in February 1997 and
February 1998, combined with increases in capillary strength from the reduced porosity. The downward slope
of the ILL baseline was attributed to evaporation due to increased wicking of interstitial liquids to the waste
surface from the increased capillary strength. Drywell spectral gamma scans in January 1998 showed no
changes from the 1995 baseline scans. The assessment recommended that the tank not be declared a re-leaker
(HNF-2617). The assessment did not review the original 1988 classification of the tank as an assumed leaker.

2008 SX-104 Assessment

Interstitial liquid level monitoring December 2006 using a new LOW in Riser 7A showed a predictable
increase in ILL from the installation water, followed by a natural decline and re-stabilization of the level by
January 2008 as the free water dissipated through the waste. However, the May 1, 2008 reading showed a
decrease that exceeded the allowable -1.2 in criterion with further decreases on May 6 and May 12, 2008. On
May 19, 2008 a formal leak assessment was initiated to determine if the tank was re-leaking (RPP-ASMT-
38450, Tank 241-SX-104 Leak Assessment Report). Additional drywell and LOW gross gamma
measurements were obtained and weekly neutron LOW scans were performed through June 2008. No change
in dry well data was observed. Gross gamma measurements showed a potential different and more stable
liquid level than was being tracked by the neutron probe. The water used to install the liquid observation well
in December 2006 obscured the true interstitial liquid level feature because of localized impermeability in the
sludge, probably created by trapped gas. These waste characteristics impeded the redistribution of the liquid
observation well installation water in the waste. When the correct, latent, feature was identified and tracked,
the data showed a stable interstitial liquid level and no indication of a new leak. The consensus of the
assessment team was that tank SX-104 was not actively leaking (RPP-ASMT-38450). The assessment did not
review the original 1988 classification of the tank as an assumed leaker.

2009 SX Farm Leak Assessments

Tank SX-104 was one of several 241-SX tank farm tanks that were selected for review using RPP-32681,
2007, Process to Estimate Tank Farm Vadose Zone Inventories. This process provides for re-assessment of
tank leak estimates and update of single-shell tank leak and unplanned releases volumes and inventory
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estimates as emergent field data are obtained. The resulting re-assessment for Tank SX-104 in RPP-ENV-
39658 Rev 0, Draft, 2008, Hanford SX-Farm Leak Assessments Report, generated the following conclusion:

“Previous assessments concluded that the 1998 and 2008 ILL decreases were not attributed to a tank
leak. There are also several potential explanations for the ILL decrease observed from 1984 to 1988;
evaporation is the most likely explanation. Assessment team members concluded there is no evidence
tank SX-104 lost containment and no leak inventory was assigned for this tank. The tank was
previously classified as “questionable integrity” because a 95% confidence in a no -leak alternative
was not established. However, the current assessment concluded it is reasonably certain the tank did
not leak. Therefore, no inventory is assigned for a leak from this tank™.

The conclusion for tank SX-104 stated above provided the basis for evaluation of a potential change in the
tank SX-104 leak status from an “assumed leaker” to “sound” as provided in TFC-ENG-CHEM-D-42, Rev. B-
2, Tank Leak Assessment Process. A tank SX-104 Leak Assessment Team was assembled and is proceeding
with the evaluation of the tank using the Tank Leak Assessment Process. These are the minutes of the fourth
and final meeting of the tank SX-104 Evaluation Team.

Discussion:

The following items were discussed from the items in previous meeting.

As indicated in Action # 1. The 1994 evaporation analysis documented in WHC-SD-WM-ER-332,
Rev 0, which provided best estimates for 1%, 2% and 3% free liquid, may not be directly
applicable. This is because the amount of free liquid and diffusion up through the crust in the
earlier 1984 period was probably different than the later 1988 period. This prompted a review of the
1984 through 1988 photos - Action # 10. Photos from 1984 and 1988 were reviewed and the
consensus was that much more than 3% of the surface area, possible as high as 15-20% in the
earlier part of the period (1984) could be free liquid and contribute to evaporation including
increased crust diffusion. Evaporation analysis has been added as Action #11.

The secondary feature in the ILL was probably present in 1984-1988 and followed the 2006-2008
ILL decrease behavior. The ILL decrease behavior coupled with evaporation may account for the
1984-1988 ILL decrease. See Action #9 for an in depth review of the LOW neutron and gamma
profiles.

The dish tank bottom could affect the reference point which could amount to a 14.875-inch offset
(H-2-39511) and will be considered in follow-on actions as appropriate.

There is a potential problem in comparing ILL in 1984-1988 (salt cake) to 2006 (sludge), but could
still account for the phenomena if the waste characteristics are similar. The 1984-1988 salt cake
was actually re-evaporation of salt cake feed which, according to RPP-RPT-38419, Rev 0,
Evaluation of Interstitial Liquid Levels (ILL) in Single-Shell Tanks, results in significant particle
size reduction, producing a waste that behaves very much like sludge. Any evaporation which
would further reduce the concentration would magnify the effect.

The SX farm sludge cooler was operating in 1982 and prints indicated 1100 cfm total for the first
seven tanks, although there are dampers for each individual tank and no specific flow rates for
individual tanks were found.

Expert elicitation forms were filled out by the team members present assuming that an evaporation analysis
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coupled with the ILL decrease behavior would account for the 1984-1988 ILL decrease. With this in mind it
was agreed that scoring of the Elicitation Form could proceed based on the assumption that evaporation and
ILL decrease behavior could more fully explain the ILL decrease reported in Internal Memo 13331-88-416,
Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104 and evaluated in Internal
Memo 13311-88-049, Evaluation of Integrity of Tank 241-SX-104. The scoring resulted in the following
individual scores: 0.02, 0.06, 0.13 (corrected), 0.14 added (Shallman), and 0.18. The following are the
remaining team member’s individual scores from this follow-up meeting: 0.07 and 0.19.

Evaporation coupled with slow diffusion of LOW installation water through crust could account for the 1984-
1988 SX-104 ILL decrease behavior, see status of action #9 and #10.

There was therefore consensus of the assessment team that tank SX-104 had a high probability of not leaking
during the ILL decrease in the 1984-1988 period

A Leak — No-Leak hypothesis was formulated as follows:

Leak Hypothesis: The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was caused by
a leak from the tank.

No-Leak Hypothesis: The decrease in Tank SX-104 interstitial liquid level between 1984 and 1988 was caused
by evaporation, possibly complicated by redistribution of liquid observation well installation water. This is the
No- Leak Hypothesis which was finalized based on discussions and data from Dave Barnes relevant to Action

# 9 obtained after the August 20" meeting.

Team Member Actions Status:
Leak assessment actions from the August 10™ through 20™ meetings (including August 20" follow-up) are
listed below along with new action #11:

Member Action

WVP Crust Model for SX-104.

Status: Complete, SX104 Evap Analysis using WVPCRUST model: WHC-SD-
WM-ER-332, Rev 0 provides an provides an analysis of the liquid loss
(evaporation) immediately following saltwell pumping (SWP) from about 1989

1. | D.A. Barnes through 1991, which may not be directly applicable to the 1984-89 pre-SWP
timeframe. It contains a discussion of the WVPCRUST model, particularly liquid
diffusion up through the crust. The 1984-1988 period deals with evaporation up
through the crust as well as the dissipation of LOW installation water down through
the waste structure. See item #9 and #10 below.
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D.A. Barnes

Review information available on GREs and changes in surface level available from
CASS data.

Status: Complete, SX111 & SX112 LOW comparison to SX104: Two files
reviewed. LOW in SX111 was installed in August 2003 and SX112 was installed
in February 2004. Since both LOWSs were installed well after SWP was completed,
no direct comparison of “GRE behavior” to pre-SWP SX104 is possible. (Files not
applicable and were not attached).

D.A. Barnes

LOW information on SX-111 and SX-112 leakers for comparison with SX-104
LOWs.

Status: Complete, SX104 LOW plot, looking for evidence of GRE: Surface
shows buildup/drop behavior of GREs. The FIC gauge is accurate to about 0.10
inches if it contacts a surface with high conductivity. The LOW data show steady
loss, but not enough resolution to determine GRE activity. Early loss is consistent
with redistribution of LOW installation liquid over time, although 2-3 years seems
long in this case unless the waste was very low permeability. The trend seems to be
flattening out the last year before failure, included in SX-104 Leak Assessment
Meeting Minutes #1, Also see item #9 below.

J.G. Field

Send out SGE report showing high moisture content in north half of tank farm.

Status: Complete, SGE sent 8/11/09, included in SX-104 Leak Assessment Meeting
Minutes #1 SGE shows moisture for the North end of the 241-SX farm. However,
the resistivity measurement does not correlate with clean drywells. Nearby pond
and crib could account for salts that drive the resistivity versus waste leaks.
Therefore SGE is inconclusive.

J.G. Field

Send SX-104 excerpt from RPP-ENV-39658 Rev 0 DRAFT.
Status: Complete, SX-104 excerpt sent 8/11/09.

M.A. Fish

Sludge Cooler operation and configuration and drawings. Which tanks? Where did
condensate drain?

Status: Complete.
Drawing date 1973

Drawing # H-2-46238, “Engineering Flow Diagram 241-SX Tank Farm Tanks 101,
104 & 106” dated 1973 states for tank SX-104 - for vessel vent system see H-2-
39579 (typical). H-2-39579 shows tanks SX-101 to SX-106 connected via a
common manifold. From SX-106 a second ventilation connection went to
condenser buildings 241-SX-401 & 402. It appears all six tanks were ventilated via
SX-106 to the condenser buildings and then to atmosphere with no forced
ventilation. H-2-39576 “Vapor manifold & Condensate System Details Waste
Disposal facility 241-SX** shows that each tank had a control valve on the vapor
manifold.

Drawing date 1984 (As-built for Project B-384)
Drawing # H-2-90866 “HVAC Airflow Diagram” shows tanks SX-101 to SX-106
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connected via a common manifold to SX-109. From SX-109 a second ventilation
connection went to the “Sludge Cooler” filter and exhaust system. It appears all
seven tanks were ventilated via this common header, the drawing showing a
combined flow rate of 1100 cfm from these seven tanks. Equally distributed
calculates to 157 cfm each.

According to RPP-5660 Collection and Analysis of Selected Tank Headspace
Parameter Data Table 3-17 “Submitted Ventilation Rate References,” tank SX-104
ventilation rate was measured with a pitot tube and published in 1997 (p55).The
1997 reference (HNF-SD-WM-CN-116 Calculation Note: Hydrogen Generation
Rates at Steady-State Flammable Gas Concentrations for Single Shell Tanks”.
Table 3. “Actively Ventilated Single Shell Tanks” (p10) shows the active
ventilation rate of SX-104 as 30 cfm. The 20 cfm used in the original 1988
Engineering Investigation would have been for forced ventilation, and was
conservative compared to the measured ventilation rate.

The Barrington document (WHC-SD-WM-ER-332) used a ventilation rate of 60
cfm (provided by Shift/Surveillance Engineering) which is probably closer to the
actual forced ventilation flow, but is still less than % the flowrate based on an equal
distribution of 1100 cfm across the 7 tanks indicated on the above 1984 drawing,
H-2-90866. The original evaporation rate could have been easily underestimated by
as much as a factor of ~8, assuming the air was saturated leaving the tank.

List of UOs and 1988 LOW Decrease Information

D.G. Harlow Status: Complete, List sent 8/11/09, included in SX-104 Leak Assessment Meeting
Minutes #1.
Drywell Gross Gamma history from HNF-3136, R.R. Randall and R.K. Price,
Analysis and Techniques and Monitoring Results, 241-SX Dry Well Surveillance
D.J. Logs. Any short-lived radionuclides present?
Washenfelder ] ] ]
Status: Complete, sent 8/12/09, included in SX-104 Leak Assessment Meeting
Minutes #1.
Explore the ILL readings 1984-1988 and the potential for increased effects from a
D.A. Barnes different diffusion band and free liquid surface.

Status: Complete. See Attachment 1 below.
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10. | E.C. Shallman

Compare available photos 1984 through 1988 for liquid surfaces and changes.

Status: Complete, photos from 1984 and 1988 were reviewed and the consensus
was that much more than 3% of the surface area, possibly as high as 15-20% in the
earlier part of the period could be free liquid and contribute to evaporation
including increased crust diffusion. The 3% surface area was used in a study,
WHC-SD-WM-ER-332 Rev. 0, Evaporation Analysis for the Tank SX-104, based
on the 1988 photos and other parameters. This study concluded that observed level
decreases (0.756+ 0.231 in/yr) could be explained by evaporation. This was
apparently for the October 1989 to October 1991 period as explained in RPP-ENV-
39658. The implication is that a possibly greater evaporation rate could have been
experienced in the 1984-1988 period and provided a higher confidence level in the
evaporation scenario. However as important as evaporation is in explaining some of
the ILL decrease, the neutron and gamma profile review in Action #9 in
combination provides a more complete explanation of the 1984-1988 ILL decrease.

Provide an evaporation analysis for the 1984-1988 salt cake storage period using
the information provided by the 1984 and 1988 photos to estimate the liquid surface
area available and the crust diffusion parameters.

Status: Cancelled. The uncertainties associated with the nine variables involved in

D.A. Barnes ) - . . .
an evaporation analysis which change over the four year time period preclude a
11. | D. G. Harlow | definitive evaporation analysis. The evaporation analysis would also need to be
E. C. Shallman | integrated with the dissipation of the LOW installation water down through the
waste structure. Any results would not appreciably add to the understanding of the
ILL decrease over and above that which is provided in the attached explanation for
Action #9 coupled with evaporation at the seemingly low rate of the 20 cfm
example in the 1988 assessment.
References:
Briefings:
Date Title
Correspondence - Emails:
Date Title
Correspondence - Letters:
Number Title
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Documents:
Number Title
RPP-32681 Process to Estimate Tank Farm VVadose Zone Inventories

Rev. B-2

TFC-ENG-CHEM-D-42,

Tank Leak Assessment Process

13240-88-32

Internal Memo: Data Review, Tank 241-SX-104

13311-88-049

Evaluation of Integrity of Tank 241-SX-104

13331-88-416

Engineering Investigation: Interstitial Liquid Level Decrease in Tank 241-SX-104

OR 76-125 Occurrence Report: Surface Level Increase Exceeding Criteria for 104-SX

OR 76-85 Occurrence Report: Liquid Level Increase Exceeding Criteria for Tank 104-SX

Or 77-17 Occurrence Report: Surface Level Increase Exceeding Criteria for 104-SX

OR 77-188 Occurrence Report: Tank 104-SX Liquid Level Increase Exceeding Criterion
Environmental Protection Deviation Report: Liquid Observation Wells (LOWS)

EPDR 88-03 Interstitial Liquid Level (ILL) in Tanks 241-SX-104 and 241-SX-105 Has Exceeded
the 0.3 Foot Decrease Criteria With the Gamma Probe

HW--31884 Project CA 539 241-SX Tank Farm Description and Use of Facilities

LMHC-9851233A R3

Tank 241-SX-104 Level Anomaly Assessment

RPP-ASMT-38450 Rev. 0

Tank 241-SX-1004 Leak Assessment Report

RPP-ENV-39658, Rev. 0

Hanford SX-Farm Leak Assessment Report (DRAFT)

RPP-RPT-38419 Rev. 0

Evaluation of Interstitial Liquid Levels (ILL) in Single-Shell Tanks

SD-WM-TI-35 Vol.1 & 2,
Rev. 0

Waste Storage Tank Status and Leak Detection Criteria

TFSO-EFS-88-085

Event Fact Sheet: The Liquid Observation Well (LOW) Interstitial Liquid Level
(ILL) in Tank 241-SX-104 Has Exceeded the 0.3 Foot Decrease Criteria With the
Gamma Probe

WHC-SD-WM-ER-324

SD/SW Quadrant HTCE for SX-Farm
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WHC-SD-WM-ER-332,
Rev.0

Evaporation Analysis For Tank SX-104

WHC-UO0-88-024-TF-03

Unusual Occurrence Report: Tank 241-SX-104 has been classified as an assumed
leaker

WHC-UO0-88-028-TF-03

Unusual Occurrence Report: Tank 241-SX-104 has been classified as an assumed
leaker (Edit)

HNF-3136

Analysis and Techniques and Monitoring Results, 241-SX Dry Well Surveillance
Logs

HNF-SD-WM-CN-116

Calculation Note: Hydrogen Generation Rates at Steady-State Flammable Gas
Concentrations for Single Shell Tanks

Drawings:
Number Title
H-2-39511 75 Ft. Storage Tanks Composite Section 241-SX
H-2-39576 \S/>a(por manifold & Condensate System Details Waste Disposal facility 241-
H-2-46238 Engineering Flow Diagram 241-SX Tank Farm Tanks 101, 104 & 106
H-2-90866 HVAC Airflow Diagram
H-14-020134 Ventilation Tank Primary System (241-SX Tank Farm) P&ID
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APPENDIX C - TANK SX-104 LEAK ASSESSMENT IN-TANK /EX-TANK DATA
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Table C-1. In-Tank Data

Tank 241-8X-104 Leak Assessment In-Tank Data Form
(from HNF-3747, Rev. 0)

SURFACE LEVYEL MEASUREMENTS (SLM) ‘ Observation

ENRAF

Unexplained, repeatable drop>tolerance Yes Mo TNA,

Significant drop fes Mo [4) 2,

Significant trend change Yes s} R

FIC

Unexplained, repeatable drop>tolerance fes Mo RPN
RPP-ASMT-38450: The 2008 leak assessment reviewed the difference between
the waste surface level and the ILL for the three periods covered by leak
assessments: the April, 1885 — April, 1988 period reviewed during the 1588 leak
investigation; the February, 1997 — Fehruary, 1988 reviewed during the 1998 leak
investigation and after 99.9 kgal had been pumped from the tank following the 1988
investigation; and the December, 2008 — July, 2008 period after an additional 115.1
kgal had bheen pumped from the tank during interim stabilization that ended in 1959,

In 1888 prior to submersible pumping the 99.9 kgal, the tank apparently had a
significant floating crust with a liguid/slurry surface about 22" below the crust. The
1988 purmping removed a large amount of the near-surface liquid; the change in
ILL that occurred indicates that the liquid/slurry had a porosity of ~ 88%. Between
the 1388 and the present investigation, an additional 115 1 kgal were pumped from
the tank with a jet pump. This activity withdrews mostly interstitial liguid from the
tank based on the ~33% porosity estimated from the change in the ILL. Calculated
porosity reported on the SX-104 stahilization form was 34% (HNF-SD-RE-TI-178 p.
254)

Significant drop fes Mo [4) 2,

Significant trend change es Mo [4.2

MANUAL GAUGE

Unexplained, repeatable drop>tolerance fes Mo RN

Significant drop es Mo [4.2

Significant trend change Yes s} [RE
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LIQUID OBSERVATION WELL (LOW) MEASUREMENTS Observation
Unexplained, repeatable drop>tolerance fes o [4l2,
RPP-ASMT-38450:

ILL Behavior 1982-2008 - Five liquid observation wells have been installed in tank
SH-104 since 1982, The first four were installed in either Riser 14 or Riser 16, and
have all failed. The failure cause is most likely the result of waste subsidence
caused by the removal of about 215 kgal of interstitial liquid.

ILL Behavior December 2006 - July 2008: - In December, 2008 the fifth liguid
observation well was installed in Riser 7A. According to work package CLO-WO-
0B-0004580 241-5X-104, Install LOW in Riser 7, about 200 gal of water were used
to on Movemnber 29, 2008 to water lance a cavity in the waste to accept the new
liguid observation well.

Interstitial liquid level monitoring using the new well immediately after installation on
December 7, 2006, showed the predictable increase in ILL from the installation
water. Subsequent neutron scans showed the ILL following a natural, predictable
decline. The ILL re-stahilized by January, 2008, as the free water dissipated
through the waste

Howiever, the May 1, 2008 reading showed a decrease of -1.740-in that exceeded
the allowahle OSD-T-151-00031 Rev. G-2 Operating Specification for Tank Farm
Leak Detection and Single-Shell Tank Intrusion Detection +/- 3 standard deviations
from the trend baseline, or -1.2 in specification limit. The ILL measurement
frequency was increased from quarterly to weekly. Further decreases were
measured on May B, and May 12, 2008. Subsequent to May 12, 2008, the ILL
restabilized, and has remained stable through the mid-July, 2008 assessment
periad.

Gamma scans were completed on June 10, 2008 and June 17, 2008. They show
an interface very close to the ILL interface calculated from a newly-identified ILL
secondary feature (June 10th ILL 73.284 in, y 72.384 in; June 17th ILL 73.440in,
y72.036 In). Mo further yscans were made.

Significant drop fes Mo [4)2,
Significant trend change Yes s} [RE
CORROBORATING EVIDENCE Corroborates SLM or LOVW Data Given
Thermocouple Lealk At Hypoth. [4) 2,
Salt well screen Leak Alt. Hypoth. R
Standard Hydrogen Monitoring System Leak Alt. Hypoth. (RN
PhotosfVideos Leak Alt. Hypoth. [HA,
Weather conditions Lealk At Hypoth. [4) 2,
Barometric pressure Leak Alt. Hypoth. [RE
Precipitation Leak Alt. Hypoth. (RN
Temperature Leak Alt. Hypoth. RN

RPP-ENY-39658 Rev. 0 (Draft). Available thermal histories for single-shell tanks
are summarized in RHO-CD-1172, Survey of the Single-Shell Tank Thermal
Histories. The thermal history for tank SX-104 starts in August 19586 and continues
through Novernber 1864 (RHO-CD-1172 pages B-73 through B-B8). Temperature
plots (Appendix A) show tank SX-104 waste temperature reached a maximurm of
300°F in Dec. 1956 then decreased and varied bhetween 230 and 260 oF through
December 1960, By August 1861 temperature decreased to 200F +~ 10 and
stayed at that level through Novermber 1864, There is a gap in the temperature
data for tank SX-104 until Surveilance Analysis Computer Systern (SACS) records
started in 1991,
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A,

Process history
RPP-ENV-39658 Rev. 0 (Draft):

REDOX High-Level Waste Storage {1955 -1963): Tank SX-104 was put into
service February 2, 1955 (RHO-R-38). the tank received Reduction Cixidation
Plant (REDOX) waste fraom the 1st guarter of 1955 until November 1956, Coaling
water was added as needed and waste cascaded to tank SX-103 from July
through December 1955, The tank started evaparating in June of 1855 and
condensate was sent to tank SX-108 (HWN-1881-48). The tank continued to
transfer condensate to tank SX-106 through 1963,

Miscellaneous Waste Storage {1971 - 1975): In Septernber 1971, 496 kgal of
supernatant were transferred to tank 5X-102 (ARH-2074C-10). Tank Sx-104 then
received B69 kgal of REDOX evaporator bottomns from tank SX-105 and REDOX,
ion exchange (B Plant cesium removal) waste ) from S¥-103 in the 4th guarter of
1871 (ARH-20740-10). There were no transfers from 1872 through the 2nd
guarter of 1975,

242-S Evaperator/Crystallizer Bottoms Receiver (1976 - 1977). Fram the 3rd
quarter of 1975 until the 2nd guarter of 1976, tank SX-104 received 242-5
EvaparatorfCrystallizer bottorms and recycle wastes and transferred recycle
supernatant to tanks S-102 and S-107(ARH-CD-336 B [D196203742], ARH-CD-
336 C [0136203834], ARH-CD-7024 [D1972150217). Tank Sx-104 received
concentrated evaporatar feed and residual evaporation liguid during the t3rd
quarter of 1976 until the 3rd quarter of 1977,

242-5 Evaporator/Crystallizer Partial Neutralized Waste and Double-Shell
Slurry Feed Receiver (1977 - 1980). During the 4th quarter of 1977, the tank
Interim Stabilization (1997 - 2000): Saltwell pumping began on September 26,
1897, 200 gal were pumped hefore the transfer line to 244-3 plugged. Pumping
resumed an March 19, 1988, following the installation of a dilution systermn to dilute
the waste in the saltwell in order to make it easier to purnp the waste. Purnping
was interrupted on March 23, then restarted on July 23, 1988, and continued until
July 27, 1899, when the rear seal of the jet pump ruptured and a majar spray leak
ensued within the pump pit. Atotal of 115 kgal was transferred to tank 3Y-102
hefare failure occurred. Waste volume calculations showed 48 kgal of drainable
interstitial liquid rermaining in the tank, of which approxirmately 44 koal was
estimated to be pumpable. Cn April 26, 2000, the tank was declared interim
stahilized based an the major equipment failure (HNF-SD-RE-TI-178 and CHG-
000181 [Da28375a]).

Leak

Alt. Hypoth,

MA

Occurrence reports

Envirenmental Protection Deviation Repeort 8803, February 1988
(D197202901): The ILL decrease exceeded the -0.3' decrease criterion measured
with the LOWY gamma probe. The neutron probe indicated a stable ILL. The
January 14, 1988 in-tank photograph showed an irregular surface and small pools
of liquid. The FIC measurements were erratic

Unusual Occurrence Report WHC-UQ-88-024-TF-03, August 1988
(D193015352). Following the ILL decrease documented in the February, 1988
EFDR, an evaluation was initiated. Three years of LOW scans were reviewed,
and the decrease verified by the gamma, neutron, and acoustic probes. The FIC
measurements had been erratic since 1984, Small surface pool changes were
noted when the January and May, 1988 phaotos were compared with February,
1884 photos. 99.9 kgal were pumped from the tank between May13, 1988 and
August 16, 1988 The UDR was forwarded via letter 882768 to RB. E. Gerton,
Director Waste Management Division, US DOE on Septernber 28, 1988
[D183015352] as a corrected copy of the UOR sent via 8354820 on August 3,
1888 [292-001167]. The August 3rd version incorrectly stated that pumping had
temporarily ceased because of the failure of the 244-5 DCRT. Actually the pump
had failed. This errorwas corrected in the later copy.

Leak

At Hypoth,

MNA

Construction history

Leak

Alt. Hypoth.

MA

(Gas Release Events

Leak

Alt. Hypoth.

NA,

Equipment maintenance calibration

Cc-4

Leak

Alt Hypoth

NA,




RPP-ASMT-48143
Revision 0

Temperature
RPP-ENVY-39658 Rev. 0 (Draft):

Ayvailable thermal histaries for single-shell tanks are summarized in RHO-CD-
1172, Swrvey of the Single-Shell Tank Thermal Histories . The thermal history far
tank 3X-104 starts in August 1956 and continues through November 1964 (RHO-
CD-1172 pages B-73 through B-88). Temperature plots show tank S¥-104 waste
ternperature reached a maximum of 300 °F in Dec. 1956, then decreased and
varied between 230 and 260 °F through December, 1960, By August, 1951
termperature decreased to 200°F + 10 °F and stayed at that level through
Movernber 18684, There is a gap in the temperature data for tank Sx-104 until
Surveilance Analysis Computer Systemn (SACS) records started in 1981,

Waste characteristics Leak Alt. Hypoth. [N
Prior to pumping in 1998 the tank had a 12-18 inch thick surface crust (WHC-SD-
WWIM-ER-332) overlying a liquid. Prior to salbwell pumping and interim stahilization
in 871997 the tank was on the flammahle gas watch listwith an estimated retained
gas volume of 280 m3 . The tank experienced 3 hydrogen release events (GRES)
the last one occurring 11/22/96 (RPP-7771).

Intank operations Leak Alt. Hypoth. [RE

Steam Bumps - July 1955 On July 15, 1855 the tank experienced a steam bump Leak At Hypoth. EN
when the ALC was restarted after an ~ 13-hr outage. The primary condenser
conling water terperature increased fram 74°F to 148°F owver a 20 minute perind,
exhaust HYAC pressures of +3-inwg and +3.3-in wg were recorded at different
locations. The bump duration was 70 minutes, with a calculated heat evalution
rate of 4.7 MEtu/hr.

On July 16, 1955 following an ~ 18.8-hr outage a second bump occurred,
increasing the condensate flow from 0.5 gpm to 12.0 gpm, falling back to 3.6 gpm
an hour later, then rapidly rising to 8.0 gpm and stahilizing at £.0 gpm for 3 hours
hefare returning to normal. Calculated heat evolution rate was 3.0 MBtuthr Airflow
to the ALC was reduced from 13.15 cfm to 6-8 cfm on July 15 to decrease aersals.

Previous Leak Assessments Leak Alt Hypoth [4.2
13331-88-416, July 1988 (D193015350). Following the ILL decrease documented
inthe February, 1988 EPDR, an engineering evaluation was initiated. Three years
of LOW scans were reviewed, and the decrease verified by the gamma, neutron,
and acoustic probes. The gamma profile below the ILL was noted to be extremely
dynamic, suggesting internal waste changes, but the cause was not pursued.

Based on the ILL decrease, and correcting for thermal contraction as the waste
conled, the letter provided a waste leak volume estimate of 9,303 gal.

The FIC measurements had been erratic since 1984, Small surface pool
changes were noted when phaotos from April, 1981 through April, 1988 were
compared. Gamma scans of drywells surrounding the tank showed no evidence
of increased soil contamination. Meutron moisture scans indicated that previous
known moisture peaks at 80-ft - 55-ft BGS had increased in many drywells
throughout the farm, indicative of a moisture source outside of the tank farm
boundary. Evaporation was discounted because of the six tanks connected on
the S¥-402 vent systermn to tank S¥-108 and from there to the 241-SX Sludge
Cooler, only S¥-104 and SX-105 showed ILL decreases. Others had significant
drainahle liguid inventories and several had similar heat loads

The engineering evaluation concluded that the ILL surveillance anomaly could not
be satisfactorily with a 95% confidence level (i.e., 895% confidence that the tank
was nat leaking). The UOR WHC-UO-88-024-TF-03, issued August 1988
(D183015352) declared the tank to be an assumed leaker based on the evaluation.
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LMHC-9851233A R3, April 1998 In 1988 the tank was suspected of re-leaking
due to observed variations in ILL of up to B-in. The variations were attributed to
changes in waste porosity based on empirical measurements from water additions
in Fehruary, 1997 and February, 18588, combined with increases in capillary
strength from the reduced porosity. The downward slope of the ILL baseline was
attributed to evaporation due to increased wicking of interstitial liquids to the waste
surface from the increased capillary strength. Drywell spectral gamma scans in
January, 1998 showed no changes. The assessment recommended that the tank
not be declared a re-leaker (HMF-2617 Rew. 0 241-5X-104 Level Anomaly
Assessment attached to letter LMHC-8851233A R3, Subcontract number
B0232764-9-K007, Tank 241-5X-104 Level Anomalies [D198088171]).

RPP-ASMT-38450, August 2008 In December, 2008 a new liquid observation
wiell was installed in Riser 7A. Interstitial liguid level monitaring using the new well
showed the predictable increase in interstitial liquid level fraom the installation water,
followed by a natural decline and re-stahilization of the level by January, 2008, as
the free water dissipated through the waste. However, the May 1, 2008 reading
showed a decrease that exceeded the allowable -1.2-in criterion. Further
decreases were measured on May B, and May 12, 2008. On May 19, 2008, a
formal leak assessment was initiated to determine if the tank was re-leaking.

RPP-ASMT-48143

Revision 0

Other (specify)

Leak

Alt Hypoth

A,
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Table C-2. Ex-Tank Data
Tank 241-8X-104 Leak Assessment Ex-Tank Data Form
(from HNF-3747, Rev. 0}
SPECTRAL GAMMA LOGS {SGL) | Observation
Radionuclides
Man-made? Yes iR R
Multiple? Yes sl RS
Distribution
Peak at bottom of tank? actual data No or MA
Peak near surface? actual data Mo ar MA
Increased activity in between? actual data Mo or MNA
Increased activity below tank? actual data Mo or MNA,

RPP-ENV-39658 Rev. 0 Draft

Eetween April and June, 1995, the Yadose Zone Characterization Praject
performed spectral gamma analyses of the drywells 41-04-01, -03,-05, -07,-08, -
11,41-07-12, 41-01-06, surrounding and in the vicinity of $¥-104, and atternpted
41-00-03. The results showed extensive surface contamination from surface spills
or pipeline leaks around the tank, and that the surface contamination had been
migrating dowrward. However, after analyzing the distribution of soil
contamination around the tank, the report concluded that there was no evidence
that the tank had ever leaked; and recommended a review to determine if the tank
should continue to be listed as an "Assumed Leaker" (GJ-HAN-3).

In January, 1998 spectral gamma scans of the drywells were repeated in response
to a decrease inthe ILL during 1987, The scans were compared to the baseline
data from the 1988 scans. The evaluation showed that no increase in sail
contamination had occurred since the 1995 scans (GJPO-HAN-4). Meutron
moisture scans showed a moisture peak at the interface between the undisturbed
soil at the base of the tank and hackfiled soil above the foundation. The evaluation
concluded that there was no evidence of a leak from SX-104 (HNF-2617).

GJ-HAN-3 Vadose Zone Characterization Project at the Hanford Tank Farms
Tank Summary Data Report for Tank 5X-104, September 1995:

There is evidence of a pipeline leak or other type of near-surface contarmination
source at the 20-ft depth in borehole 41-04-03, which is on the northeast side of
tank S¥-104. Because it is not extensive and is not seen in other boreholes, it can
he concluded that this near-surface contamination is a relatively minor source in
terms of total gallons released or total radionuclide content.

There is extensive near-surface contamination from surface spills or pipeline leaks
around tank S¥-104. Every borehole showed evidence of surface contamination
that had migrated to varying depths. In some cases, the borehole may have
enhanced the downward migration, or the contamination was carried down during
drilling.

After analyzing the distribution of vadose zone contamination around tank Sx-104,
it is concluded that there is no strong evidence of a leak from this tank. Current
and historical liquid-level data should be reviewed at some time in the future to
determine if this tank should continue to be listed as an assumed leaker

C-7



RPP-ASMT-48143

Revision 0

Activity across boreholes

Multiple boreholes? Yes Mo [
Activity over time

Increased activity? Yes it} [ 2
HISTORICAL GROSS GAMMA LOGS (GGL) Observations
Distribution

Sign. peak at bottom of tank? actual data Mo ar M2,

RPP-ENV-39658 Rev. 0 Draft:

Historical gross gamma logs for the period 1975 — mid-1894 are campiled in HMF-

3136 Analysis Techniques and Monitoring Results, 241-SX Drywell Surveillance

Logs

Sign. peak near surface? actual data Mo or WA,

Sign. increased activity in between? actual data Mo ar M2,

Sign. increased activity below tank? actual data Mo ar M2,
Activity across boreholes

Multiple boreholes? Yes it} [+,

Consistent across boreholes? Yes Mo R
Activity over time

Abrupt increase (bottom)? Yes i%s] [ 2

Abrupt increase (elsewhere)? Yes it} [N

Gradual increase (bottom)? Yes Mo [N

Gradual increase (elsewhere)? Yes Mo [
CORROBORATING EVIDEMCE Corroborates SGL or GGL Data Given
Moisture Probe Lealk Alt. Hypoth. .2
Psychrometrics Lealk Alt. Hypoth. [
Bore hole core sample Lealk Al Hypoth. [
Laterals Lealk Alt. Hypoth. .2
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Weather conditions

Barometric pressure Lealk Alt. Hypoth. [

Precipitation Leal Alt. Hypoth. T2,

Temperature Lealk Alt. Hypoth. [
Surface flooding Leak Alt. Hypoth. T2
Process history Lealk Alt. Hypoth. [
Drywell drilling logs Lealk Al Hypoth. [
Occurrence reports Lealk Alt. Hypoth. .2
Surface spills Lealk Alt. Hypoth. [
Transfer line leaks Leal Alt. Hypoth. T2,
Construction history | ealk Alt Hypoth [
Equipment maintenance calibration Leak Alt. Hypoth. T2
Waste characteristics Lealk Alt. Hypoth. [
In-tank operations Lealk Al Hypoth. [
Other (specify) Lealk Alt. Hypoth. .2
Other (specify) Lealk Alt. Hypoth. [
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Table D-1. Expert Opinion: D. A. Barnes
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Table D-2. Expert Opinion: J. W. Ficklin
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Table D-4. Expert Opinion: M. A. Fish
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Table D-6. Expert Opinion: E. C. Shallman
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Hanford Ofice

Report on Drywell Investigatons around 55T 5X-104

As part of an investigation into recent liquid level drops in 55T 5X-104 as measured
from the liguid observation well (LOW), CHG asked Stolier to prepare borehole
moenitoring request forms (BMEs) for deploying the Radionuclide Assessment System
(RAS) in nine boreholes arownd 5X-104 (see SX-Farm map). Clockwise from north, the
boreholes are 41-04-01, 41-04-03, 41-04-03, 41-07-12, 41-04-07, 41-04.08, 41-03-03,
41-04-11, and 41-01-06. BMRs were provided to CHG on the same day they were

requested, Timrsday May 13, 2008.

All of these boreholes were logged with the high-resolufion SGLS in 1995 and again in

1002 ac nast aftha Vadnea Fona T harastarizatinn Prosact at tha Hanfard Tanl- Fasme

1550 as pait O WS Vabost LO00 Laalalidliizaiiln SI0edt al Wl Sallllfd i afis o allila.

(Borehole 41-05-03 was only partzally relogged in 1993)) Before May 2008, only 41-01-
06 had been monitored for chanpges to the gamma profiles, the last time in July 2003, No
changes were obzerved in the total-gamma profile in 41-01-06 between the baseline and
2003,

Az of May 27, 2008, all nine boreholes that are proximal te S8T SX-104 have been
investigated with the RAS. These are highlighted in yvellow on the map. Except for 41-
04-07 and 41-07-12, all boreholes exhibit no changes in the total-gamma profiles since
1995_ zave for decreases attributable to decay of gamma-emitting radionuclides sdentified
during baseline logging.

41-04-07 exhibits an apparent slight decrease in gross counts from about 30 to 100 ft
between 1995, 1998, and 2008. This decrease cannot be attributed to the decay of
previously observed gamma-emitting radionuclides. There are a number of other
borehole and tool-related variables that can occasionally result in systematic slight
increases of decreases in gross conats, which would result in a profile that mimics
previous profiles| thongh hizher or lower in connts. The important factors here are that
the profiles mimic each other over the interval from 80 to 100 ft, and count rates decrease
from one log to the next. The changes appear to be systematic slizht decreazes, and are
not attributable to a gamma-emitting contaminant influx.

41-07-12 exhibits noticeable changes from 60 to 65 ft compared against previons total
gamma profiles. According to the drilling log, this borehole was deepened in 1978 to 90
ft. The original 6-in casing was extendad to 85 ft, and 4-in casing was emplaced inside
the original 8-in casing to a depth of 82 £t The bottom of the borehole was backfilled
with grout from 88 to 85 ft. In the 1998 Reassessment of the Vadose Zone
Contamination at Tank 5X-104 and Comparizon to the 1995 Baseline ({GJO-HAN-21)
pointed to evidence that, contrary to the drilling log, the 6-in casing may terminate just
below 60 ft. The neutron moisture data (reported as raw covnts) exhabit a wery sharp
increase in count rate at about 62 £t. and apparent concentrations (not reproduced for
this report) also increase at about this depth. There is a short interval of continuous Bl
contamination from 61 to 64 ft that was first interpreted in 1995 to be possibly related to
a leak from SST SX-107 (GT-HAN-9). The data were reinterpreted in the 1998 report.
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nsing shape-factor analysis, to be likely adhered to the casing rather than distributed in
the formation. Becavse of the 4-in casing, the RAS investigation of this borehole on May
27, 2008 employed the “Medinvm™ detector, which includes a much smaller (and
consequently much less sensitive) Nal crystal than the “Large™ detector used in the other
larger-diameter boreholes. Importantly, Nal detectors are susceptible to magnetic
interferences, whereas HPGe detectors are not. There are also differences in the detector
housing geometries that may canse different shielding effects at such a bowndary. The
changes observed between 60 and 63 fi in the recent gamma-profile may be cansed by
these or other differences between the two tocls, and are likely not related o actual
changes in the gamma profile.

Included are summary sheets of borehole information and logging activities, as well as
plots of total gamyma, gamma-emitting radicnuclide contaminants (observed with the
SGLS), and moisture (where available). The newtron motsmre data were acquired and

analrrad har Mnots MWMannosmant Fadaras] Samripae s ool 1008
BOENVZSE O W aRe MansFenment SaGifa. SENVICES I 28Iy 1555,

June 3, 2008
Armron Pope

Geophysicist
S M. Stoller Corporation
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Hanford Single Shell Tank Farmis
Borehole Geophysics Summary Sheet

Page 1 of 1

Borehole Number (Alias): 41-04-01 (299-W23-140) (A7976)

Borehole Information

Site: 5X Farm, Tank 5X-104

Coordinates (HAN Plant):

Horth: 35488

West: 75641

Elevatiom (ft): 663.05

Coordinates (WA Plane):

Horth: 134277912

East: 566842.671

Elevatiom (m): 203.142

Dirill Date: 3M15/72

Type: Cable Tool

Depth (ft): 100.0

Depth Datum: TOC

OVW (ft): 94.1

| DIW Date: 511295

|D.IW Reference: RUST

Comments: None,

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 100 ] 0.28 0 Stoller
Log Run Information

Log Date System Detector Event Lag int. (ft) Contractor Comments
051595 SGLS 2 1 0-97.5 RUST Baseline
011598 S56GLS 1 2 0-97 5 MACTEC Baseline repeat
21311998 M-M RLSM3 .1 1 0-98 WMFS Moisture
0514408 RAS Large A 0-97.5 Stoller Mo apparent changes
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Hanford Single Shell Tank Farmis
Borehole Geophysics Summary Sheet

Page 1 of 1

Borehole Number (Alias): 41-04-03 (299-W23-197) (A8033)

Borehole Information

Site: 5X Farm, Tank 5X-104

Coordinates (HAN Plant):

North: 35452 West: 75616

Elevatiom (ft): 663.00

Coordinates (WA Plane):

Horth: 134266.762 East: 566850167

Elevatiom (m): 203.138

Dirill Date: 1112174

Type: Cable Tool Depth (ft): 100.0

Depth Datum: TOC

DWW (ft): dry

| D/W Date: 511585 |D/W Reference: RUST

Comments: None,

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 100 ] 0.28 0 Stoller
Log Run Information

Log Date System Detector Event Lag int. (ft) Contractor Comments
05MGISS SGLS 1 1 0-99.5 RUST Baseline
0115598 S56GLS 1 2 0985 MACTEC Baseline repeat
21311998 M-M RLSM3 .1 1 0-100 WMFS Moisture
0514408 RAS Large A 0-97.5 Stoller Mo apparent changes
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Hanford Single Shell Tank Farmis
Borehole Geophysics Summary Sheet

Page 1 of 1

Borehole Number (Alias): 41-04-05 (299-W23-198) (A8034)

Borehole Information

Site: 5X Farm, Tank 5X-104

Coordinates (HAN Plant):

North: 35412 West: 75639

Elevatiom (ft): 663.00

Coordinates (WA Plane):

Horth: 134254598 East: 566843.399

Elevatiom (m): 203.129

Dirill Date: 111474

Type: Cable Tool Depth (ft): 100.0

Depth Datum: TOC

DWW (ft): dry

| D/W Date: 5146/95  |D/W Reference: RUST

Comments: None,

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 100 ] 0.28 0 Stoller
Log Run Information

Log Date System Detector Event Lag int. (ft) Contractor Comments
05MGISS SGLS 1 1 0-99.5 RUST Baseline
011698 S56GLS 1 2 0-100 MACTEC Baseline repeat
173041998 M-M RLSM3 .1 1 0-100 WMFS Moisture
05M1a/08 RAS Large A 0-97.5 Stoller Mo apparent change
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Hanford Single Shell Tank Farmis
Borehole Geophysics Summary Sheet

Page 1 of 1

Borehole Number (Alias): 41-07-12 (299-W23-73) (A7909)

Borehole Information

Site: 5X Farmn, Tank 5X-107

Coordinates (HAN Plant):

Horth: 35397

West: 75668

Elevatiom (ft): 66317

Coordinates (WA Plane):

Horth: 134250.076

East: 566834497

Elevatiom (m): 203.144

Dirill Date: 2M116/62

Type: Cable Tool

Depth (ft): 85.0

Depth Datum: TOC

DWW (ft): dry

| DIW Date: 6/8/95

|D.IW Reference: RUST

Comments: None,

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference

Steel 0 75 ] 0.28 0 Stoller

Steel ] 88 4 0.28 ] Stoller

Log Run Information

Log Date System Detector Event Lag int. (ft) Contractor Comments
06/0&9S SGLS 1 1 0-77.5 RUST Baseline
0115598 S56GLS 1 2 0-77.5 MACTEC Baseline repeat
173041998 M-M RLSM3 .1 1 0-75 WMFS Moisture
05/27/08 RAS Medium A 0-77.5 Stoller Mo apparent changes
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Hanford Single Shell Tank Farmis
Borehole Geophysics Summary Sheet

Page 1 of 1

Borehole Number (Alias): 41-04-07 (299-W23-62) (A7898)

Borehole Information

Site: 5X Farm, Tank 5X-104

Coordinates (HAN Plant):

Horth: 35405

West: 75695

Elevatiom (ft): 667.99

Coordinates (WA Plane):

Horth: 134254.065

East: 566824.696

Elevatiom (m): 203.211

Drill Date: 9/30/54

Type: Cable Tool

Depth (ft): 100.0

Depth Datum: TOC

DWW (ft): dry

| DIW Date: 5117/95

|D.IW Reference: RUST

Comments: None,

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 100 ] 0.28 0 Stoller
Log Run Information

Log Date System Dretector Event Lag int. (ft) Contractor Comments
0517185 SGLS 1 1 0-98.5 RUST Baseline
01720898 S56GLS 1 2 0-99 MACTEC Baseline repeat
21511998 M-M RLSM3 .1 1 0-99 WMFS Moisture
05/21/08 RAS Large A 0-98 Stoller Mo apparent change
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Borehole Geophysics Summary Sheet

Page 1 of 1

Borehole Number (Alias): 41-04-08 (299-W23-225) (A8052)

Borehole Information

Site: 5X Farm, Tank 5X-104

Coordinates (HAN Plant):

North: 35427 West: 75704

Elevatiom (ft): 663.00

Coordinates (WA Plane):

Horth: 134259152 East: 566823.573

Elevatiom (m): 203.229

Drill Date: 4/4/78

Type: Cable Tool Depth (ft): 125.0

Depth Datum: TOC

DWW (ft): dry

| D/W Date: 116/98  |D/W Refernce: RUST

Comments: Annular grout from 0 to 18 i

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 125 ] 0.28 0 Stoller
Log Run Information

Log Date System Detector Event Lag int. (ft) Contractor Comments
05/M &S9S5 SGLS 1 1 0-122.5 RUST Baseline
011698 S56GLS 1 2 0-123 MACTEC Baseline repeat
21511998 M-M RLSM3 .1 1 0123 WMFS Moisture
05/22408 RAS Large A 0122 Stoller Mo apparent change
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&_J ok Office Borehole Geophysics Summary Sheet
Borehole Number (Alias): 41-05-03 (299-W23-131) (A7967)
Borehole Information
Site: 5X Farm, Tank 5X-105
Coordinates (HAN Plant): |Morth: 35440 West: 75720 Elevatiom (ft): 662.76
Coordinates (WA Plane): |Morth: 134263.199 East: 566318.69 Elevatiom (m): 203.105
Dirill Date: unknown Type: Cable Tool Depth (ft): 125.0 Depth Datum: TOC
DIW (ft): dry | D/W Date: 52385 |D/W Referance: RUST
Comments: Hone,
Casing Information
Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 100 ] 0.28 0 Stoller
Log Run Information
Log Date System Detector Event Lag int. (ft) Contractor Comments
05/2%/95 SGLS 2 1 0-122.5 RUST Baseline
1211&/98 S56GLS 2 2 0-30 MACTEC Baseline repeat
05427108 RAS Large A 0-123 Stoller Mo apparent changes
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Page 1 of 1

Borehole Number (Alias): 41-04-11 (299-W23-141) (A7977)

Borehole Information

Site: 5X Farm, Tank 5X-104

Coordinates (HAN Plant):

Horth: 35483

West: 75689

Elevatiom (ft): 662.82

Coordinates (WA Plane):

Horth: 134277107

East: 566528.092

Elevatiom (m): 203.073

Drill Date: 319072

Type: Cable Tool

Depth (ft): 100.0

Depth Datum: TOC

DWW (ft): dry

| DIW Date: 1/20/98

|D/W Reference: MACTEC

Comments: None,

Casing Information

Type Top(ft) Bottom (ft) | 1D (in) Thick. {in) Stickup (fth Reference
Steel 0 100 ] 0.28 0 MACTEC
Log Run Information
Log Date System Dretector Event Lag int. (ft) Contractor Comments
051995 SGLS 1 1 0-101 RUST Baseline
01720898 S56GLS 1 2 0-101.5 MACTEC Baseline repeat
2i4/1998 M-M RLSM3 .1 1 0-101 WMFS Moisture
05/22408 RAS Large A 0-98.5 Stoller Mo apparent changes
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Hanford Single Shell Tank Farms

5_._} Flanford Ofice ; Borehole Geophysics Summary Sheet Page 1 of 1

Borehole Number (Alias); 41-01-06 (299-W23-133) (A7969)

Borehole Information

Site: 5X Farmn, Tank 5X-101

Coordinates (HAN Plant): |Morth: 35508 West: THE65 Elevation (ft): 662.92
Coordinates (WA Plane):  [North: 134283901 East: 566835.306 Elevation (m): 203.102
Dirill Date: 12/27M971 Type: Cable Tool Depth (ft): 96.0 Depth Datum: TOC

Depth/Water (ft): Dry | D/W Date: 71903 [DIW Reference: Staller

Comments: None,

Casing Information

Type Top{ft) Bottom (ft) | 1D {in) Thick. {in) Stickup (ft) Reference
Steel 0 100 B 0.28 0 Stoller
Log Run Information

Log Date System Detector Event Log int. (ft) Contractor Comments
4/25/1995 SGLS G1a M& 0-96 RUST Baseline
11471998 5GLS G1A MA 0-96 MACTEC-ERS Baseline-Repeat
20411998 M-N RLSM3.1 1 D-96.5 WMFS Moisture
0182001 RAS Large A 2580 MACTEC-ERS Mo Change
Svar2002 RAS Large B 25-80 Stoller No Change
TNOF2003 RAS Large-Mew C 25-80 Stoller Mo Change
S/23/2008 RAS Large D 0-95.5 Stoller Mo apparent change
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s Bnd] CoiTics
Borehole 41-01-06
SGLS Cs-137 Meutron Volumetric Moisture
Lo<g Date: Ses Legend Below Lag Date: See Legend Below
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APPENDIX F - TANK SX-104 OCCURRENCE REPORTS
NOT AVAILABLE IN IDMS
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OCCURREMCE REPORT i JUL B 61978
CONTRACTOR FACILITY |I\'GHK AmEs
Atlantic Richfield Hanford Company| 241-SK Tank Farm, Tank 104-5% | 200 West |
REPODRT NO. DATE AMD TIME OF QL OURRENCE
16-85 Dﬁﬂﬁgll.wr}uﬁnr [ Jwremm [y ] rinec June 8. 1976

FCCWMRRENE E SUBJEST ~

LIQUID LEVEL INCREASE EXCEEDIMG CRITERIA FOR TANK 104-5X

i. DESCRIPTION OF DOCURRENCE AND DESIGHNATION OF AFPARENT CAUSE

D bEEEN }: MATERIAL D PERSOMNHNEL D PROCEDURE El STHER

An initial Tevel increase of 2.10 inches exceeded the action eriteria of 2 inches.
The increase has continued sTowly and is now four inches above the baseline. This
increase is typical of crust formation and "growth" exhibited by 242-5 Evaporator

Slurries as they salt out.

bee: gc Barthol omew
Eurtaon, dr.-qE—c'

HE Campbell, Jr,

/ GT Dukelow

\ DG Harlow

MC Jacobs

HF Jensen

EJ Kosiancie

S Marchetti

BJ McMurray

GC Owens

BJ Saueressig

HP Shaw

GT Stockding

JA Teal

JH Warren

AT White

RA Zins1d

Central File

2. OPERATING CONDITIONS OF THE FACILITY AT TIME OF OCCURREMCE [IF ARPPLICABLE)

The tank is a slurry receiver in the 242-S Evaporator-Crystallizer System.

dovEn) Ba-3000-208 1370}



RPP-ASMT-48143
Revision 0

3 JMMEDIATE EVALUATION, CORRECTIVE ACTION TAKEN AND RESULTS

The surface level increase 1s evaluated as a gradual buildup and growth of crust.
Fhotographs were taken July 15 and gives evidence of the salt cake buildup. The A

condition of Tiquid Tevel increase js considered typical of this type waste S
material,

4. RECOMMERDATIONS

A TEMPORARY CORREC TIVE ACTIOMN

Hone indicated.

B. PERMAMEMT CORRECTIVE ACTION

Kone. F
i
i
C. 15 @ESISH CHAHNGE NELEEEARY T IF YES, WHEH i
D YES mun-
o lE FURTHUR Eva LUATION NECESSARY T IF YES, BY ®mHOMs WHEN
¥ES Iﬂna
E. PEFMAMENWT CORRECTIVE HAME T EeTE
:::r:rm-u T BE IMPLEMENTED
B EmiLh® oSCuRAENCE [ BY REPORT MUMBER AND &cCuk@EncE SuBlEcT
Att.
ccr w/att.
0J Bennetf, ERDA-RL
0J Elgert, ERDA=RL (3)
P& Rhoades, ERDA-RL
JH Straub, ERDA-RL
0. E. Kﬁiiey;pim\ﬁq&“l_ Manager, Planning, Schedulding & Operatiom Cﬂﬁtl"ﬂl'ﬂ"ﬂj.
CRIGINATED BY &% TITLE Ly e
H. F. Jensen Mamager, Tank Farm Surveillance ‘ “«"/ﬁf/?.':
REVIEWED BY 7 - TITLE GATE
J. A. Teal j Manager, Tank Farm Operations |.2;‘JJ¢ T
r
D. C. BarthoTomgy ©C gﬂft"m!m_-loéﬂﬁadeh Engineering 7 h—ﬂ'lf.—x !
23 Af , K
G. Burton, {r. 1 { 2 F(/WP, Production and Waste Management ‘ ]
APPROVED BY iI.EH T ‘THIIG om OPERATING Hq_?rcrlhu.lﬂr TITLE DATE L
E. J. Kosiancic Management ;;’I/\Z‘Ee"l//).é

-l



LIQUID LEVEL

_ Date

6/13/73
7/24/73
B/27/73
4/27/73

10/24/73

110473

T ia0i73
[ =1 i

1/28/34

2)01/74
3/01/74
401774
3/15/74
8/12/74
7010074
2/07/74
9/11/74
10/02/74
1002774
12/01/74
1/05/75
2/06/75
3/08/75
4719775
5/14/75
6/01/75
to
7/14/75
to
4430476
5/01/76
5/02/76
5/15/76
5/31/76
B/08/ 76
G184 76
6,29/ 76
7112/76
7718/ 76

Liguid
Level

{inches)

a1,
a7,
i47.
346,
346,
306

LA

10
10
0o
70
50
40

10

AT d

345,50

145,
345,
344,
344,
344.
343.
343,
2.
e,
342,
342.
1.
1.
.

&5
20
a5
30
00
60
10
9
&0
30
0o
G0
30
oo

340.60
340.30

156.

80

fctive

250.
250,
251,
| B52,
252,
253,
253.
254,
254,

HFJ:7/21/76

45

50
1a
20
b0
0o
50
oo
30

TAMK 104-5X

RPP-ASMT-48143
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Slurry receiver

Flushed FIC (252.65)

Change from Cumulative
Previous Reading Change
(inches) {inches) Comments
-0.70 -0.10 Calibration
-0.10 =0.20
-0.20 -0.E0
-0.20 -0.70
=0.140 -0.80
-0,30 =1.10
-0.50 -1.60
- =1.60 Water added
-0.45 -2.05
-0.35 ~2.40
=0.565 -2.95
-0.30 -1.25
=040 -3.65
=0, 30 -3.95
-0.40 -4,35
-0.30 -4.65
=-0.30 -4.95
-0.30 =5.25
-0.40 -5.65
-0.40 -6,06
-0.30 -6.35
-0.40 -6.75
=0, 30 -7.05
-0.10 -7.05 Transfer
- -7.15
= -7.15
- - =710 Baseline
+0,65 -6,50
+1,10 =540
+0.40 =500
+0.40 “4L 80
+0.50 -4.70
+0.50 -3.60
+0.30. -3.30
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D. E. Helley %fc)‘\_g% 'j‘fzmhlﬂanager,

Planning, Scheduling & Operation Control
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- —
JERIGINATED BY

= SR Lttt

/ / |__ TITLE DATE
H. F. Jensen {@/t”zvc‘a-’ Manager, Tank Farm Surveillance | "/55!?’(?{;
REVIEAED BY I TITLE DATE
| J. A, Teal C;%g,/ Manager, Tank Farm Operations |.-2.*’Jufy e

Engineering

G. Burton, Jr.

i. D, C. Barthcﬁew,-%%ﬁimd;mnaqen

| YP, Production and Waste Management

Jl;?ééZzé_

A, T. White

AFFRGVED BY L8 CoRTRAC{OR GITRATINE

E. J. Kosiaggjgré

ru-ui'iueu-_:r i TITLE

ent

Tl ]

Manager, Quality Assurance and Safety

F-5
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OCCURRENCE REPORT 6P 45 1or

COMTRACTOR o FADILITY WORE AREL
[ Atlantic Richfield Hanford Company | 241-5X Tank Farm, Tcn&hl?i:ézmmniucnunqigﬁ West

1?:;-0:;;: . . E[ PRELIMINARY Dm'r:nm Eln WAL 8/21/76
| BECURARNG® SWRJECT g = =

SURFACE LEVEL INCREASE EXCEEDING CRITERIA FOR 104-5X%

D BEESIGH LK Mﬁ.T!'.FHAL“ o PERSOMNEL D FROCEDURE D CTHER

A 1iquid Tevel increase of 3.05 inches from the baseline value established following
a slurry reception in 104-5X tank exceeds the action criteria of +3,00 inches.

The increase is believed due to flotatien and growth of salt crust. This is similar
to observations in other tanks receiving 242-5 Evaporator slurries, Phut?graphg
taken 7/15/76 attest to a salt crust growth during the pasi few @unths follawing
similar waste materials received in the tank. The attached 1iguid (surface) level

plot indicates the increase rate is slowly leveling out,

bce:  DC Bartholomew i
G Burton, dr. i
Legal
GT Dukelow
RA Freeman
DG Harlow
MC Jacobs
HF Jensen
EJ Kosiancic
CW Malody-stfmm<@
§ Marchetti
BJ McMurray |
GG Owens f
BJ Saueressig
HP Shaw
JA Teal
JH Warren
AT White
RA ZinsTi
Central File

2, OFERATIMG CONDITIONS OF THE FACILITY AT TINE OF CCCURRENCE (IF ARPLICABLE]

The tank is considered sound and is used as a receiver of 242-3 Evaporator bottoms.

{BVER) B4 IVRU-TO 0 (ReTEl
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3. IMMEDIATE EVAL UATION, CORRECTIVE ACTION TAKEN ARD RESULTE

The surface level increase is evaluated as a gradual buildup of fleating salt erust.
Photographs taken 7/15/76 confirm considerable salt buildup from previous transfers.
A review of the previous Qceurrence Report indicates that the addition of 100 inches
of slurry early in August accelerated the Tevel increase rate. Indications are, as
shown on the attached plot, that the rate 6f increase is beginning to Tevel out.

4, RECOMMENDATIONS

A. TEMPCRAAYT SORARES r."u:;l.:cnnu ) .
Present conditions de not dictate any corrective action. Action criteria was recently
revised to 3.00 inches acknowledging the physical characteristics of this type
evaporator product, '

3. PERMARKNENT CORREL TIVE ASTION

None indicated at this time,

€. 13 CESGSH CHAMGE NECEEZARYT

EI vES [ﬂhn

NF ¥ES, WHEM

@18 FURTHUR EV&LUATION NECESSARY T

YES

=]

IF YE&. BY WHEM

WHEM

FEAMANMEMT SRRRESTIVE
ACTION TO 2E IMPLEMENTED
BY|

HARIE

CATE

SIMILAR QCOURRENCE ¢ 9Y REFPORT HUMBER AND OCCURRENCE SUBJECT

76-85 "Liguid Level Increase Att,
Exceeding Critaris for
104-58" cec: w/att,

[ .

JC Curmings, ERDA-RL
0J Elgert, ERDA-RL {3)
PG Rhoades, ERDA=RL
JH Straub, ERDA-RL

ey

DRICINATED BY |

Ho F. dJens fr il

TITLE

IManager, Tank Farm Surveillance

| Fz/r

o

F-7

Gd-H00G- DR 18-TEk

REVIEWED By - TITLE . GATE
J. A, Teal ___Manager, Tank Farm Operations
" o
E. J. Knsiffcic ) fumy. s Manager. Engineering | ?- 13-4
|' A. T. White %"ﬁ\/{;«[l& hanager. Quality Assurance and Safety | c?/’?--j’/ﬂ
/2 [7&

0, E. Kelley m@«, hanaqer. Planning, Scheduling and nneraﬁnn Enntrrﬁ’s e
C. W. Malody anager, Production and Waste Hanagement] rd

ROVED BY LPER COWNTRAL TOR DF ATING LHETR Tiows TITLE ) E
D, C. Bartholomew L. nlre-m\,iiapager, Operations ﬁrl'l' hi:.

.-"d"‘““"l'-
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ARHCO OCCURRENCE Ta-125
TANK 104-5%
LIQUID LEWEL
Liquid Change From Cumulative
Leval Previous Reading Change

Date {inches ) {inches) (inches) Comments
571475 340,30
/01775

to 156.80 Transfer
FIa75

to Active - Slurry Recefver
4730476
5/01/76 250,45 -
5/02/ 76 250,50 - Baseline
5/15/78 251.10 +0.65 +0.65
5/31/76 252,20 +1.10 +1.75
6/08/76 252,60 +0,40 +2,15 Flushed FIC (252.65)
6/18/ 76 253,00 +0,40 +2.55
6/29/76 253,50 +0,50 +3.05
Fr1z/7e 254,00 +0,50 +3.55
Far7s 254,30 +0.30 +3.85 Bazeline
206/ 76 254,50 +0,20 44,06
807 /76

to 355,45 - +4,05 Rec'd, Slurry (Baseline
B8/13/ 76
8/31/76 357,20 +1.75 +5,80
9/15/76 358,10 +0,90 +6.70 .
9/15/76 358.35 +0,25 +6,95 After Flushing Gauge
9/e1/ 6 358,50 +0.15 +7,110

HFJ:kam 9/23/76
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Westi

Hanford Company P\/\H y "?"/U

e ——

P.0. Bax 1970 Richiand, WA 99352 l)pk"

September 22, 1988 8855768

Mr. R. E. Gerton, Diractor
Waste Management Division
U. 5. Department of Energy
Richland Operations Qffice
Richland, Washington 99352

Dear Mr. Gerton:

REVISION OF UNUSUAL OCCURRENCE REPORT FOR TANK 241-SX-104
NUMBER WHC-UO0-028-TF-03

Attached is the revision pertaining to Unusual Occurrence Report number
WHC-UQ-88-028-TF-03. The referenced report contained an editorial error
Section 8 paragraph 2). The reference report stated that pumping
temporarily ceased due to failure of a tank. The pumping was temporarily
ceased due to a pump failure, This error has been corrected in the
attached revision.

This report has undergone a classification and Unclassified Controlled
Muclear Information (UCNI) review and the report is satisfactory for
public release.

Very truly yours,

T

H. F. Daugherty, Manager
Defense Waste Management Division

skb
Attachment
DOE-HQ - Director, Quality Assurance

COE-OR - William Cooper
J. L. Meinhardt

DOE-RL - J. L. Rhoades

A. W. Kellogg (w/o attachment)
G. J. Bracken

Haiond Opanations and Engeesning Contracer for the US Degariment of Energy

\ICTOA
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Contractor: Westinghouse Hanford Company 1. Report Number -L0-

Reference: EFS TF50-EF5-88-085

Status and Date of Report: Initial Date of Event/Occurrence_7-13-88
Interim Time of Event/Occurrence
X Final

Rivision/Department or Project: Tank Farm Surveiliance Analysis & Support

2. Facility, System, and/or Equipment

Tank 241-5X-104

3. Subject of Event/Occurrence

Tank 241-5X-104 has been classified as an assumed leaker.

4. Apparent Cause: Design Material _X Personnel Other
Apparent Tank Leak

5. Description of Event/Occurrence

The Liguid Observation Well (LOW) Interstitfal Ligqufd Level (ILL) exceeded the 0.3
foot decrease criteria in Tank 241-SX-104 with the Gamma Probe. Environmental
Protection Deviation Report 88-03 was issued February 19, 1988, and an investigation
into the tank integrity was commenced. Integrity investigation was completed on July
13, 1988, and a decision was made to issue a UOR.

. erating Conditions of Facility a me of Even urrence

Inactive, Underground 5ingle-Shell Waste Storage Tank

7. Immediate Evaluation:

LOW scans covering three years were evaluated for trends. The decrease in the
interstitial 1iguid level was verified by data from three probes (Gamma, Meutron, and
Acoustic). A review of the Automatic FIC surface Jevel measurement shows an erratic
decrease since 1984. Photographs (2-14-B4) show a crusted irregular surface of
solids. Small pools of liquid are visible. Photographs (01-14-88 and 05-05-88) show
no major change in the overall surface, but minor changes in the size of the small
Tiquid pools. Surface level measurement anomalies can be expected.

8. Immediate Action |aken and Results;

1} Increased monitoring of tank level was commenced. Scans with the Gamma, MNeutron,
and Acoustic Probes were obtained and verified previous criteria violation data.
Action: TFSAAS, Completed

2) Following confirmation of decreasing tank level, pumping of Tank 241-5X-104 was
commenced on May 18, 1988 (Total net pumped 42,200 gallons). The pumping of the
waste to the 244-5 Double vontainer Receiving Tank was temporarily ceased on

F-11
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July 14, 1988 due to pump failure. The pump was replaced on July 2%, 1988 and
pumping commenced. The submersible pu.minE was completed on August 16, 1988
(Total net pumped 99,900 gallons). In-tank photographs have been requested
{August 30, 1988) for reference prior ta the initiation of jet pumping. Action:
TF540

3) A Peer Review group was formed in accordance with procedure RHO-CD-1193 on
May 17, 1988, The Peer Review Group declared Tank 241-5X-104 an assumed leaker ?
on July 13, 1988. Action: Peer Review Group Chairman, Completed

9. Is Further Evaluation and/or Corrective Action Necessary? Yes No _&_
If Yes, Before Further Operation? Yes __ MNo __ MN/A - Tank is Deactivated
.:l: Yes, By Whom?
en?

10. Final Evaluation and Lessons Learned

The Peer Review Team classified Tank 241-5X-104 an assumed leaker on July 13, 1988
because tank integrity could not be determined with a confidence level of 95%.

II. Corrective Action Taken___X _ Recammended To Be Supplied___
Tank 241-5%-104 is currently being pumped for tank stabilization and isolation.

12. Programmatic/Project Cost and Schedule [mpact:

N/A
13. Impact Upon National Codes and Standards, Including NE Standards
N/A
T4, Similar Unusual Occurrence Report Numbars:
UOR# OR#
83-16 76-85
83-11 76-128
17-17
77-188
B 3 " nmn .
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15. Signatures:
Drig'tnatur%q p Date %rsa-g
ngineer, arm Surveillance Analysis uppo
Approved by |31‘—U&‘[; Date 3-30-58%
anager, lan T® surveillance Analysis & Support
Approved by | Date p-3)-FF
anager, lank karm Surve{llance & Operations
Approved by Date ﬂzf‘; R
nager, aste Management Division -t
Approved by . Date M
nager, Chemica F ality Assurance
Approved by %/ gue_‘{-f-_a"f_-
anager, Nuclear Facility sSafe
! % A 9712
Approved byl '.'._ : Date / ,fl&
-
Classification iy X unclassified
Classified
o (/T T
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APPENDIX G - EXECUTIVE SAFETY REVIEW BOARD
BRIEFING JANUARY 28, 2011
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291-SX-104
Leak
Assessment

0, J. Washenfelder

January 28, 2011

» Declared an “assumed leaker” by 3 to 2 vote in 1988
due to 6-in decrease in interstitial liquid level 1984 —
1988 (34 gallons fostiweek)

+ 1905, 19938, 2008, 2010 reviews concluded tank
unlikely to have leaked

+ Evaporation — 17 — 51 galfonsiweek per 1988, 1994
estimates, and

+ Misinterpretation of interstitial liquid level behavior
account for leak declfaration
+ Recommendation:

Change tank SX-104 leak integrity status from
‘Assumed Leaker”to “Sound”

5@ Tank 3X-104 Leak Assessment Summary

PE 2

G-2
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5_ Tank SX-104 Leak History (1)

* Declared an “assumed leaker” by 3 to 2 vote
in 1988":2

— &-in interstitial figurind fevel (ILL) decrease during 1951 -
179538 exceadedf -1, 3-8 dfecrease criterion

— Estimated foss -5,300 gal, equivalent to 34 galiweek”
— NoDrywell changes above hackgroumd

— HVAGC evaporation discounted by comparison with
simifariy-ventilated 5X tanks

— Team members helieved evaporation caused decrease,
it data were insifficient to conchinfe tank was soumf
with 957 certainty

1. Investipethrn: Ihtarstiier £ ameie £ ol Doctadsd [t Taith 4152104, Jirly 1 988
JO193 01 BRI

. 1331188 0E Eve i it aFIaiiy af 244551 L Sy, 1988 01930162 26T
F.  Raurndad iy Go @, F0F gel It MC-EP BT, Wasta TR Sy Bapat For Lo
Engng —

Pge 3
0 0
ol , .
- Tank S5X-104 Orientation and Drywells
N-' o
LEa100 P S10d P DT - L SE0 ) KT
g ‘-"-“-n,:d-.-l_l I I._I_I.I"_....(J"' 2
F p—— o ’ %
SK-102 T FSK.108 SN0 A KA PP S0 il
oy e .
A 103 W SXAQE HBA SXALY bwd SXT2 T HH G018
= 1 Myal single-shell tank wsed fronr 1955 - 1980
* Ringed with & drywells
Payge +

G-3
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SX-104 Soil Contamination — Drywell
Radiation Summary

C5-12F Concentaiion of 3urounding Drywells {1995)

ALEay ELALGE ETAREY Nl ANAAAY  wEndLEE e
frereees Ry RS RO RS YOS TR

+ A w n A K| 4

L& L] ] g 4 i1.
b RH] Ak }

148 1 Tod b -4 L

I I I N R -

L - e e b e == e, == e=y HoSo o TOHE
» 4 b4 bt bdedd bt ol
o |
L mrmre hrmmae o pramame hammmee fhoa s e e ——
e R EE el s U S

el
;;;;;;;;; & - e s B3 -
iy Foaly ¥ Plog

o)

AlCO-Md -] Padara Zoas CAwEOsroiaa Pofao o e Uerhn' Tealr feracc SX
Faak Furn Ragan, Appssdr 4, Faak Fwm Comsiolan Bloc

No detectzile drywell changes were found duing the 1988, 7998,
2008, or 2070 leak inves Ggations.
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~4  35X-104 Soil Contamination Plume - NE View
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* Evaporation
*interstitial Liquid Levefl Behavior
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Interstitial Liguid L evel Decrease - Infiluence
of Evaporation

O

-

* In 1984 tanks 5X-101 — SX-104 were connected to
241-5X Sladge GCooler system via tank 5X-109
— Drawing imficates aggregated Sowrate of TTOD cfm, or
~ 157 cfmitank’
+ 1988 Leak assessment hypothesized a 20 cfm rate —
afoss of 51 gaflonsiweek
— Measyred foss 3t tank SX-T09 oulfet was 302 + 197

gaffonsiweek distribirted a2cross the 7 tanks — 43
gaffons'week

— Aciral loss from tank ohiring T95% — 1988 period was ~
31 gaffonsiweek
+ 1994 Evaporation Analysis assumed 60 cfm
— TF galfonsiweek for 1°: free surface area
— 40 gaffons'week for 3%: surface area

+ 2000 Passive Breathing evaluation measured 30 cfm
at tank?
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183 review of possibife craporation estimated free gufd surface arca as 7% = 3% 7 7984
photograph suppests larger craporabtion surface was availalifc - probabfy $5% = 209,
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5_ Interstitial Liguid I evel History — 1980 - 2008
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The second Lo W installation was used ko lop the kank's ILL hetween Jufy 20, 7984, and
Julyr 14, 1988, and covers mest ofF the period reviewed during the 1388 Icak assessment.
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Interstitial Liguid Level Interpretation
Difficulty 1984 - 1988

O

* New LOW installed in 1984 -~

- The 1984 lop indrcates Liph ik wolbeviing anichel e primaliiity ohes i
water cortent from Hhe waste
surface ko Hhie rank hortom, T
consistent with the presence -
of installation watker #
remarning on e waske

surface and fAlfing the LOW \
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= Overthe pextfour years, Smcoriery festiars Kavnirgy g B b
the installation water b
dizsipated throowgh the 1700
waste, unmasking the ren
zecondary feature that -
represents the actoal ILL o
- This hehavier has Been
fdentifed in other single-shell -
ranks; 3 FECOROAr |F RRubren 100
feature is used to track the
1L fn 18 ofF them.? L
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£* Hand-Calculated vs. Machine-Calculated

e

" ln 1988 the inflectior point
forthe ILL was stdl
calculated by hand.

- Thisrequired the use of
ém:rnaiﬂr ?;:f;rfaﬂfﬂf
amenp thie individual fops.

The PCSACS plots pow use
software to select the
inflection point for the
gammalogs.

The 1988 hand
calculations skewihe ILL
high in the eady pordion of
the evaluation period. This
cregted ar artificial drop
inthe ILL that i not
presentin the PCSACS-
generated ILL corve.

Gamma interstitial Liguid Level 1984 - 1988
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tomputer Spstem PLSACS) soffwarce-penerated pammea ILL
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5 Hand Calculated vs. Machine Calculated
= Neutron interstitial Liguid L evel 1984 - 1988

" Napd-calculated newtron
ILLs show 2 bias simiar to
the gamma lLLs

- Latent preseatation of the
secondar y feature prebabfy
infuenced Loth pamma and
neutron ILL hand calculations,

- Neutron il s are infuenced by
insrallation waker ko a proakor
depree Ehan pamma I.LLI;j =0
hand- and machine-calculared
neutron 1L s show preaker
divergence
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™
P
T me
-4
£ e
F
= 18
't
Frl] 1
|
e
Jub dawy dun et snm Jammn

Date
418485 Mamstron L 0

I P CASS PR MARLUAL bk Heub o Dista

tomparizon of handecafcufated neutren ILL glob (71988
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Alot using lop dara from 7988 Loak Fraluakion.
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1998 interstitial Liguid L evel Complications -
Barometric Response

O

T Ennmpls - 5X.304 High permesbaliny waats e
Aidk = arE with basematrlc pressirs affact N

TR ’\a
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= Tank 5X-104 holds wasie with gas-reiaining properties crezied
from 242 % Evaporator!/Crystallirer partial neotraliration (acid
injection campaigns )
= This wasie caused (ank A-103 to be misizhenly declared an
‘@z s umredleaker,” and was implicated in barping tank SY-101.
PaE 15

5_ Tank S§X-104 Leak - No-Leak Hypotheses

* | eak Hypothesis:

“The decrease in tank 5X-104 interstitial liguid
fevel hetween 1984 and 1988 was caused by a
feak from the tank.”

* No-lL eak Hypothesis:
“The decrease in Tank 5)X-104 interstitial liquid
fevefl between 1984 and 1988 was caused by
evaporation, possibly complicated by
redistribution of liguid observation well
installation water”
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5 Tank SX-104 1L eak Assessment Variables (1)
- — Evaporation Rate

« 7195841988 iLl decrease equivalent fo ~ 34
galionsiweek

- T9385 Leak Evatuation showed 20 cfm ventifation rate
coulf evaporate 5T galfons/week

- 199 sirdy assumed 60 ofm amd 17 - 3% free
sarface area equivalent to 17 — 40 galfonsiweek

- 1981 photo suggest 15% - 20% oM surface Frez avalable
forevaporation

- 2000 passive hreathing rate measyred as 30 cfm

- Waste ~ 55°F coolerthan in 1988
- Mo forced ventdation

*  Range of credibie airflow rates can account
for 34 gafiweei ILI decrease

Page 17

5 Tank SX-104 lLeak Assessmernt Variahles (1)
- —Interstitial Liguid 1 evel Interpretation

* Waterused in 1984 LOW installation
camouflaged ILL secondary feature

= In 1984 - 1988 hand-calculation and judgment
were used to select neutron ILL inflection
points
= Interpretation introduced variability

= Cross-tzlk betwean primary (installation water) and
sacondary (true) ILL fagtures ragulted in false
intarpretations

= Significance of ILL secondary feature not recognized in
1958
- Misunderstood gas retention characteristics of
waste form increased interpretation
uncertainty
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5 Tank SX-104 1L eak Assessment Variables (11l
= — Drywell Data

* No external evidence of leakage

- 1988 1eak Evaluation conciuded no change in
drywells above background

- Identical conclusions reached by independent
groups in 1995, 1998, 2008, and 2010

Page 19

£ lLeak Assessment Conclusion and
e Recommendation

* Conclusion: The No-lL.eak hypothesis is
most likely explanation for the 1984 — 1988
interstitial liguid level decrease.

* Recommendation: Change tank SX-104
leak integrity status from “Assumed
L eaker”to “Sound”

* Post-ESRB Review Actions:

— Review leak assessment outcome with DOE-ORP
and Washington State Department of Ecology

— Brief Hanford Advisory Board Tank Waste
Committee, if requested
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