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This report prepared especially for Archive TIR on 5/2/00

Some of the reports herein may contain data that has not been reviewed or edited. The data
will have been reviewed or edited as of the date that a Tank Interpretive Report (TIR) is
prepared and approved. The TIR for this tank was approved on April 24, 2000.

Tank: 241-TX-118

Sampling Events:
236
259
260

Reports:
Tank Interpretive Report

Constituent Groups:
Anions
Inorganics
Metals/Nonmetals
Organics
PCBs
Physical Properties
Radionuclides
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Data Dictionary to Reports in this Document

Tank Interpretive Report Interprets information about the tank answering
a series of seven questions covering areas such
as information drivers, tank history, tank
comparisons, disposal implications, data quality
and quantity, and unique aspects of the tank.
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Tank Interpretive Report For 241-TX-118
Tank Information Drivers

Question 1: What are the information drivers applicable to this tank? What type of information does
each driver require from this tank? (Examples of drivers are Data Quality Objectives, Mid-Level
Disposal Logic, RPP Operation and Utilization Plan, test plans and Letters of Instruction.) To what
extent have the information and data required in the driving document been satisfied to date by the
analytical and interpretive work done on this tank?

The information drivers for tank 241-TX-118 include the Safety Screening Data Quality Objective
(DQO) (Dukelow et al. 1995), the Organic Complexant Safety Issue Memorandum of Understanding
(MOU) (Schreiber 1997), the Historical DQO (Simpson and McCain 1997), and the Pretreatment
DQO (Slankas et al. 1995 and Kupfer et al. 1995).

Safety Screening DQO: Does the waste pose or contribute to any recognized potential safety
problems?

The data needed to screen the waste in tank 241-TX-118 for potential safety problems are
documented in Tank Safety Screening Data Quality Objective (Dukelow et al. 1995). These potential
safety problems are exothermic conditions in the waste, flammable gases in the waste and/or tank
headspace, and criticality conditions in the waste. Tank 241-TX-118 has been sufficiently sampled
to meet the requirements of the Safety Screening DQO. The individual issues addressed in the DQO
are discussed below.

Results obtained using differential scanning calorimetry (DSC) are used to determine if any portion
of the sampled tank waste exceeds the safety screening decision threshold of 480 J/g (dry-weight
basis). None of the 241-TX-118 core samples taken in 1998 and 1999 exhibited exothermic energy.
Therefore, the concern regarding exothermic conditions in the 241-TX-118 waste are alleviated.

Under the direction of the Tank 241-TX-118 Push Mode Core Sampling and Analysis Plan (Benar
1997) and the Tank 241-TX-118 Rotary Mode Core Sampling and Analysis Plan (McCain 1998)
headspace vapor measurements were taken during the 1998 and 1999 sampling events, respectively.
All results were 2 percent of the lower flammability limit (LFL) or less. The results from the
combustible gas meter readings are reported in the IH Sniff Data Standard Report. Headspace vapor
measurements were also taken in September and December of 1994, and the result of 0.24 percent of
the LFL for hydrogen (97 ppmv) was the highest upper bounding concentration recorded for the
sampling event (Huckaby and Bratzel 1995). These results are all well below the action level of 25
percent of the LFL.

The threshold value for the criticality issue is 1 g/L of plutonium. The total alpha activity is often the
basis for the comparison of sample results to the threshold value. Assuming that all alpha activity is
from **Pu, and using a maximum sample density of 1.88 g/mL, 1 g/L of **Pu is equivalent to 32.7
pCi/g. It was observed that the gross alpha results for samples from core 236, segment 1; core 259,
segment 1; and core 260, segment 1, exceeded this threshold. Analyses for the ****Py
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concentrations were performed in response to the notification of the high alpha results for these three
segments, as required in the DQO. The primary result of 36,8 uCi/g from sample $99T001113 and
the calculated upper limit to the 95 percent confidence interval on the mean of 56.5 pCi/g and 41.8
uCi/g for samples S99T001113 and S99T001376, respectively, exceeded the threshold value. In
response to the notification of the high ***°Pu results, Nuclear Safety Licensing commenced an
investigation, and the findings were documented in Lipke (1999). The highest of the duplicate runs
was chosen for both the Pu isotopic data and the specific gravity. The calculation determined that the
highest ***Puy result of 36 uCi/g, from core 260, segment 1, converts to 0.89 g/L of plutonium,
using a specific gravity of 1.5 g/ml. The Safety Screening DQO issue for criticality is not expected
to be a concern because the highest value is less than the 1 g/L criterion.

Organic Complexant Safety Issue MOU: Does the possibility exist for a point source ignition in
the waste followed by a propagation of the reaction in the solid/liquid phase of the waste?

The data required for the organic complexant issue are documented in Memorandum of
Understanding for the Organic Complexant Safety Issue Data Requirement (Schreiber 1997).
Differential scanning calorimetry and total organic carbon (TOC) analyses were performed on the
core samples to address the organic complexant issue. DSC measurements found no exotherms in the
sampled waste. TOC analyses were done on the 1998 segments and the 1999 composite samples.
The results were below the organic complexant action level of 45,000 ug C/g (dry-weight basis).
The highest individual result of 44,500 pg C/g (dry-weight basis) was from core 259, segment 2
upper half. The highest average sample result was 44,300 ug C/g (dry-weight basis) for core 236,
segment 2 upper half. The relatively high TOC results combined with the absence of exotherms can
be explained by the oxalate concentrations in those segments. The mean oxalate value of 87,400
pg/g for core 259, segment 2 upper half, yields a TOC equivalent of 23,900 pg C/g. The
comparison of the oxalate TOC equivalent with the core 259, segment 2 upper half mean TOC value.
of 25,000 nug C/g shows the oxalate accounts for the majority of the TOC measured. Because
oxalate contributes little fuel value, the low exotherm measurement is expected (Meacham et al.
1998).

The organic complexant issue was closed for all tanks in December 1998 (Owendoff 1998).

Historical DQO: Is the waste inventory generated by a model based on process knowledge and
historical information (Agnew et al. 1997a) representative of the current tank waste inventory?

The purpose of the historical evaluation is to determine whether the Hanford Defined Waste (HDW)
model, based on process knowledge and historical information (Agnew et al. 1997a), agrees with
current descriptions of tank inventories based on sampling. Historical DQO issues

(Simpson and McCain 1997) have largely been replaced by the Best-Basis Inventory assessment (see
Question 7). The following discussion of the historical DQO evaluation is presented for information.

The historical DQO identifies the waste type of interest for tank 241-TX-118 as SMMT?2 saltcake.

In the evaluation, a gateway analysis is performed by comparing analytical results with DQO-defined
concentration levels for the key analytes in the SMMT?2 saltcake waste type. If the analytical results
are greater than 10 percent of the DQO-defined levels and the sum of the analyte masses is greater
than 85 percent of the sum for the historical waste stream, the waste type and layer identification are
considered acceptable (Simpson and McCain 1997).

3
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According to Agnew et al. (1997a), tank 241-TX-118 is expected to contain a layer comprised of
four segments of SMMT2 saltcake waste. The push-mode core sampling event in 1998 yielded a
total of two segments. In 1999, rotary-mode core sampling recovered one four-segment core and
one five-segment core. As the 1999 event was more comprehensive, the analytical resuits from the
1999 solid segments for the key analytes were compared to the historical model evaluation
DQO-predicted concentrations for these waste types.

The key fingerprint analytes for SMMT?2 saltcake are sodium, aluminum, chromium, nitrate, sulfate,
and weight percent water (Simpson and McCain 1997). A comparison between the analyte
concentrations measuted in the 1999 core segments and the SMMT2 waste type is found in Tables
1-1 and 1-2.

Na’ ppm | 171,000 190,500 217,000 218,000 201,000 173,000
AP ppm - | 13,700 2,970 5,130 7,560 4,840 17,300
Cr? ppm | 9,290 4,200 688 554 729 1,870
H,0 ppm | 436,000 438,000 438,000 404,000 450,000 398,000
NO, ppm | 3,540 15,450 146,000 133,000 112,000 275,000
SO, ppm | <579 1,865 7,060 21,500 1,790 13,136
Totals | ppm | 634,109 652,985 813,878 784,614 770,359 878,306
Notes:

'Simpson and McCain (1997)

Acid digestion results were used.

Table 1-2. 241-TX-118 Historical DQO Com

parison; Core 260

Na ppm | 123,000 200,000 205,000 196,000 173,000
AP ppm | 25,800 3,840 4,740 4,520 17,300
Cr? ppm | 20,300 922 677 372 1,870
H,O ppm | 444,000 444 000 418,000 457,000 398,000
NO, ppm | 4,300 35,100 74,500 63,600 275,000
SO, ppm | <581 7,880 8,150 2,180 13,136
Totals ppm | 617,981 691,742 711,067 723,672 878,306
Notes:

'Simpson and McCain (1997)

2Acid digestion results were used.
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As shown in Tables 1-1 and 1-2, the lower three segments from each of the two cores passed the
gateway analysis for the 10 percent criterion when compared to the SMMT?2 saltcake fingerprint
analyte concentrations. To pass the 85 percent total mass criterion for the waste type the segments
must have a total mass of at least 850,000 ppm for the same analytes. None of the segments from
cores 259 and 260 passed the 85 percent total mass criterion. The gateway analysis for the 10
percent criterion failure for the upper segments for cores 259 and 260 may be attributed to the
Z-Plant waste found in those segments. The Historical DQO SMMT? saltcake fingerprint analytes
overestimated the aluminum, chromium, nitrate, and sulfate concentrations in the core 259 and core
260 segments, causing the failure of all the segments in the 85 percent total mass criterion for the
waste type.

Pretreatment DQO: What fraction of the waste is soluble when treated by sludge washing and
leaching?

An archived solid composite sample of 150 grams (g) was requested for the Pretreatment DQO
(Slankas et al. 1995 and Kupfer et al. 1995) in the Tank 241-TX-118 Rotary Mode Core Sampling
and Analysis Plan (McCain 1998). The request for the 150 g composite was based on the
expectation of two seven-segment cores from tank 241-TX-118. However, the sampling event
yielded a total of nine segments between the two cores retrieved. A 41.2 g composite from core 259
and a 49.2 g composite from core 260 were archived for future pretreatment analysis and evaluation
to assess what fraction of the waste is soluble when treated by sludge washing and leaching.
Approximately 450 g of segment sample material from the 1999 sampling event were also archived.

Heat Load Estimate:

A factor in assessing tank safety is the heat generation and temperature of the waste. Heat is
generated in the tanks from radioactive decay. The heat load estimate based on the process history
was 913 W (3,120 Btu/hr) (Agnew et al. 1997a). The heat load estimate based on the tank
headspace temperature was 1,403 W (4,789 Btu/hr) (Kummerer 1995). The tank heat load based on
the Best-Basis Inventory (see Standard Report Best-Basis Inventory [Radioactive]) was 1,663 W
(5,676 Btu/hr) as shown in Table 1-2. These estimates are all below the limit of 7,600 W (26,000
Btu/hr) that separates high and low heat load single-shell tanks (Noorani 1999).

. 5 Ci . W/Ci
Cesium-137 6.13E+04 Ci 0.00472 W/Ci
Plutonium-239 2.60E+03 Ci 0.0305 W/Ci
Plutonium-240 4,78E+02 Ci 0.0306 W/Ci
Americium-241 4.38E+03 Ci 0.0328 W/Ci
Total - -
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Bounding Concentrations:

Sample results from tank 241-TX-118 were screened against the bounding concentration limits used
to develop the authorization basis source term, derived from the Final Safety Analysis Review.
These bounding concentration limits are found in Tables 4-1 and 4-2 in HNF-SD-PROC-021 Rev. 3,
Section 18.0 (Adams 1999). One americium-241, four plutonium-239/240, and ten vanadium
samples results exceeded the respective bounding concentration limits. Except for vanadium results
from a core composite, all results in question originated from the top segments of three cores.
Notifications to the on-call process engineer and the process control manager were made per Adams
(1999) for further study concerning those samples exceeding the bounding concentration limits.

Tank History
Question 2: What is known about the history of this tank as it relates to waste behavior?

The 241-TX Tank Farm was constructed during 1947 and 1948 in the 200 West Area. The TX Tank
Farm contains eighteen 100-series tanks, The 100-series tanks have a capacity of 2869 kL

(758 kgal), a diameter of 22.9 m (75.0 ft), and an operating depth of 7.3 m (23.94 ft).

Tank 241-TX-118 is the third tank in a three tank cascade with tanks 241-TX-116 and 241-TX-117.
Tank 241-TX-118 is listed as sound (Hanlon 2000) and currently contains 1,083 kL (286 kgal) of
- noncomplexed waste. Hanlon (2000) lists the waste volume for tank 241-TX-118 as 1136 kL (300
kgal). However, the waste volume of 1,083 (286 kgal) was calculated from the March 13, 2000
ENRAF measurement. The waste volume of 1,083 (286 kgal) will be reflected in a future Hanlon
report update. Tank descriptions and figures are presented in standard reports Description of Tank,
Tank Plan View, Tank Profile View, and Riser Configuration Table.

Tank 241-TX-118 went into service in 1951 when T plant bismuth phosphate process first
decontamination cycle waste cascaded from tank 241-TX-117 and was received from tanks
241-T-104, 241-T-105, 241-T-108, and 241-T-109 (Agnew et al. 1997b). Between 1951 and 1955
tank 241-TX-118 was the feed tank for the 242-T Evaporator and received evaporator feed from
tanks 241-T-105, 241-T-106, 241-T-107, 241-T-108, 241-T-109, 241-TX-109, 241-TX-110,
241-TX-111, 241-TX-112, 241-TX-113, 241-TX-114, 241-TX-115, 241-TX-116, 241-TX-117,
241-TY-101, 241-TY-104, 241-TY-105, 241-TY-106, 241-U-110, 241-U-111, and 241-U-112,
Tank 241-TX-118 also received small additions of water on four occasions during the time period.
Waste was sent from tank 241-TX-118 to various cribs and to tanks 241-T-109, 241-TX-103,
241-TX-113, 241-TX-116, 241-TX-117, and 241-TY-102. No activity in tank 241-TX-118 was
recorded for 1956. :

Activity in the tank resumed in 1957, when decontamination waste was received from U Plant. Tank
241-TX-118 received decontamination waste from U Plant and T Plant between 1957 and 1965.
During that time period waste was sent from tank 241-TX-118 to tanks 241-TY-103, 241-TY-104,
241-TX-108, 241-TX-114, 241-TX-116. Between 1965 and the first quarter of 1976, tank
241-TX-118 was an active feed tank for the 242-T evaporator, and waste was transferred between
tank 241-TX-118 and the seventeen other TX-farm tanks. Waste was also transferred between tank
241-TX-118 and 241-BX-106, 241-S-107, 241-SX-103, 241-8X-105, 241-U-101, 241-U-102,
241-U-103, 241-U-104, 241-U-105, 241-U-108, 241-U-109, 241-U-110, and various T-Farm and
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TY-Farm tanks during that time period. Water from miscellaneous sources was added to the tank
between 1971 and 1978. Between 1973 and 1976 Z Plant waste was also added to tank 241-TX-118.

In 1977 a partial neutralization (PN) process was applied to tank 241-TX-118. A portion of the
residual liquors in the tank was converted into solids when the caustic in the slurry supernate was
converted to sodium nitrate by reaction with nitric acid. This process was implemented to reduce the
volume of liquors requiring double-shell tank storage (Christensen 1978). Between 1977 and 1978
acid neutralization was applied to the tank alternately with waste additions from various TX-farm
tanks, Supernatant was transferred to tanks 241-SY-102 and 241-TX-103 during the same time
period as the PN campaign. After the PN campaign, waste was added to tank 241-TX-118 from
various T-Farm tanks in 1978, and waste was transferred from tank 241-TX-118 to tanks
241-SY-102, 241-SX-106 and 241-TX-103 between 1978 and 1980.

Tank 241-TX-118 was declared inactive in 1980. In April 1983, interim stabilization was completed
after 75 kgals of saltwell liquor was pumped and sent to tank 241-SY-102. Intrusion prevention was
completed in August 1984.

Tank Comparisons

Question 3: What other tanks have similar waste types and waste behaviors, and how does
knowledge of the similar tanks contribute to the understanding of this tank?

According to Agnew et al. (1997a), tank 241-TX-118 currently contains T1 saltcake, SMMT2
saltcake, and Z Plant waste. It is the third tank in a three tank cascade with tanks 241-TX-116 and
241-TX-117. All three tanks have a significant layer of SMMT2 waste. Tanks 241-TX-116 and
241-TX-117 have considerable layers of T1 saltcake, and could contribute to the understanding of
the small T1 saltcake layer at the bottom of tank 241-TX-118. Few other Hanford tanks have as
comprehensive a layer of T1 saltcake as the first two tanks in the 241-TX-118 cascade. One tank,
tank 241-T-109, has a volume of just 219.6 kL(58 kgal), but the entire inventory is comprised of T1
saltcake. The sample data from tank 241-T-109 may provide useful information regarding the tank
241-TX-118 T1 saltcake waste. -

The SMMT2 waste type is relatively well defined and understood, and can be found in a number of
other tanks. Inventories of greater than 1,136 kL (300 kgals) of SMMT2 waste exist in 241-TX-105,
241-TX-106, 241-TX-110, 241-TX-111, 241-TX-112, 241-TX-113, and 241-TX-114. Tank
241-U-102 also contains a sizable SMMT2 waste layer. Knowledge from these tanks may contribute
to the understanding of the SMMT?2 inventory in tank 241-TX-118.

The Z Plant waste layer at the top of tank 241-TX-118 is unique in the Hanford tank farms. Tank
241-8Y-102 and tank 241-TX-118, both active feed tanks for differing evaporator campaigns,
received Z Plant waste that was generated during two different time periods, The Z Plant waste sent
to tank 241-SY-102 was combined with precipitated salt accumulations from prior 242-S evaporator
additions while the Z Plant waste sent to tank 241-TX-118 was co-mingled with SMMT?2 saltcake
{Agnew et al. 1997a). As the Z Plant waste was added to tank 241-TX-118 some of the sludge from
the Z Plant waste may have been distributed around the TX Farm bottoms receiver tanks. However,
the only tanks Agnew et al, (1997a) attributes more than 3.8 kL (1 kgal) of Z Plant inventory to are
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tanks 241-TX-118 and 241-SY-102. Therefore, there is little information available to contribute to
the understanding of the Z Plant waste in tank 241-TX-118.

Disposal Implications

Question 4. Given what is known about the waste properties and waste behaviors in this tank, what
are the implications of the waste properties and behaviors to the waste retrieval/processing
methodologies and equipment selection?

Tank 241-TX-118 has been selected as a Phase II source tank for vitrification. The single-shell tank
(SST) retrieval strategy (Kirkbride et al. 1999) lists tank 241-TX-118 as a Category 1 tank because
of the low technetium inventory in the tank, the sound integrity of the tank, and the high percentage
of saltcake in the waste inventory for the tank.

The tank contains 79 kL (21 kgal) of sludge on top of 1,004 kL (265 kgal) of saltcake. No drainable
liquid was recovered during sampling events for the tank. A push-mode core sampling event in 1998
yielded only two segments from one riser because of high down forces encountered. Sampling from
a second riser was attempted, with no success. The difficulty in sampling can be attributed to the
hard nature of the waste. Rotary-mode core sampling in 1999 was successful in obtaining a full
vertical profile of the tank waste. However, 35 percent was the average recovery of waste from
each core segment. The poor recovery may be attributed to the nature of the waste. Bulk density
measurements were not completed on the rotary-mode core samples from the 1999 sampling event
because the dryness of the sludge samples and the large crystalline nature of the saltcake. This
indicates that the waste will require softening to be retrieved, or retrieval will require equipment
designed to remove hard solids.

Sample results from 1998 and 1999 showed that the top layer of sludge waste in the tank has a
plutonium concentration of 0.89 g/L, which is below the Safety Screening DQO threshold value of 1
g/L for criticality (Lipke 1999). However, the high alpha activity sludge may be a concern when
assessing the retrieval/processing methodologies. Total organic carbon and differential scanning
calorimetry results were well below the action level set for organic complexants, and are not a
concern for retrieval. The flammable gas concentrations in the tank headspace measured 2 percent or
less of the LFL prior to sampling events. The vapors were measured during steady state conditions;
the waste may behave differently during retrieval operations such as sluicing, mixing, or pumping.

Assessments that could be conducted to better address disposal implications include evaluating
pretreatment issues and estimating the number of glass logs that tank 241-TX-118 waste will
produce. A 41.2 g composite from core 259 and a 49.2 g composite from core 260 were archived
for future pretreatment analysis and evaluation to assess what fraction of the waste is soluble when
treated by sludge washing and leaching. Approximately 450 g of segment sample material from the
1999 sampling event were also archived.

Scientists Assessment of Data Quality and Quantity

Question 5: Given the current state of understanding of the waste in this tank on the one hand and
the information drivers on the other; should additional tank data be sought via sampling/analysis
from a strictly technical point-of-view? Can the waste behavior in this tank be adequately
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understood by other means (eg. archive samples, tank grouping studies, modeling) without additional
. sampling and analysis? If so, what characteristics of the tank waste lend themselves to a non-
sample alternative? Is the quality of the data from this tank adequate from a field sampling and
analytical laboratory point-of-view? Are there any clarifications or explanations needed for the data
tables and figures?

Sampling and Analysis

Two core samples were requested to be taken from tank 241-TX-118 (Benar 1997 and McCain
1998). Seven segments per core were expected from the tank to obtain a full core profile. The
profile estimate was based on the waste volume estimate of 1,310 kL (347 kgal) found in Brevick et
al. (1996). A recent (March 13, 2000) surface level measurement converts to a waste volume of
1,083 (286 kgal). The profile estimate based on the waste volume of 1,083 (286 kgal) is five full
segments per core, assuming the waste surface is level.

A push mode core sampling event for tank 241-TX-118 yielded two segments for core 236 from tank
riser 12B between April 1, 1998 and April 13, 1998. The sampling event included core 234 from
tank riser 9B between March 23, 1998 and March 26, 1998. The attempt at recovering waste for
core 234 resulted in an empty sampler for segments 1 and 1A, and the sampling from that riser was
suspended. The 1998 sampling event did not satisfy the applicable DQO requirements.

Rotary-mode core sampling in 1999 was successful in recovering two cores. Five segments for core
259 were taken from tank riser 12B between May 11, 1999 and May 19, 1999. A 17-inch deep
depression in the waste was measured under riser 9B (see 7X-118 RMCS Core Profile Standard
Report). This depression resulted in a yield of four segments for core 260 from riser 9B on June 2,
1999. The average recovery of waste from each core segment from the 1999 sampling event was 35
percent. The difficulty in sampling may be attributed to the dry nature of the waste. The recovery
from this sampling event was sufficient for the characterization of the waste phases in the tank,

The following DQOs and waste issues have been addressed for this tank and accepted by the Project
Hanford Management Contract River Protection Project (RPP): Safety Screening DQO (Dukelow et
al. 1995), Organic Complexant MOU (Schreiber 1997), Historical DQO (Simpson and McCain
1997), and the Pretreatment DQO (Slankas et al. 1995 and Kupfer et al. 1995). No additional
sampling or analyses are necessary to satisfy current safety issue requirements for this tank.

Data Quality

The data obtained from the core sampling events were collected and analyzed with approved and
recognized sampling and laboratory procedures and in accordance with the sampling and analysis
plans (Benar 1997 and McCain 1998). The laboratory procedures for the core sample analysis can
be found in the Analytical Methods and Procedures Standard Report. Quality Control (QC)
parameters assessed in conjunction with tank 241-TX-118 samples included standard recoveries,
spike recoveries, duplicate analyses, and blanks. Appropriate QC footnotes were applied to data
outside QC parameter limits. Analytical results and data quality for the core samples are discussed
in the tank 241-TX-118 data packages (Esch 1998 and Bell 1999). Vapor sampling results and a
summary of the data quality are provided in Huckaby and Bratzel (1995).

9
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The majority of QC results were within the boundaries specified in the sampling and analysis plans.
Discrepancies noted in the analytical reports and footnoted in the Analytical Results Standard Report
should not impact the data validity or use. A brief discussion of these discrepancies is presented
below.

High relative percent difference (RPD) values were associated with all detected anions from sample
S99T001008 (core 259, segment 3). Another digest was performed, and the second digested sample
(S99T001373) also showed poor analytical precision. Material from this segment was saltcake,
which was difficult to homogenize at the 0.5 g level (the quantity used in a water digest).

While the ion chromatography (IC) analyses were being performed for the 1999 samples, it was
noted that two S99T001135 vials contained sediment and sample $99T001121 was cloudy. The
samples were filtered following digestion, and it was suggested that cooling of the samples caused
precipitation following the filtration,

The 1999 IC results included five nitrate samples and one sulfate sample with RPD values that were
above the 20 percent limit (McCain 1998). The sample analyses were re-run, with the conclusion
that high RPD values were due to sample heterogeneity.

An RPD of greater than 20 percent was reported for two sulfate samples (S98T001538 and
S98T001539) from the 1998 sampling event. The high RPDs were attributed to decreased precision,
since the sample results were less than five times the detection limit. No reanalyses were requested.

A second Inductively Coupled Plasma (ICP} acid digest was performed on segment 1 of cores 259
and 260 because of high RPD values on some metals that were not improved by re-analyzing the
same digest. The RPD values for most analytes in the second digest were improved.

Analytes from the 1999 sampling event with RPD failures included individual Al, Fe, Li, Mn, and
total uranium. The high RPD samples from segment 1 of cores 259 and 260 were not re-run because
a second acid digest had been performed on the segment. Two Li samples from other segments that
had RPDs greater than 20 percent were re-run, with little changes in the results. High RPD values
were reported from the 1998 event ICP analyses for one Al and two Si results. The RPD failures
were attributed to sample inhomogeneity and no reanalyses were requested. It was suggested that
leaching of the glass during the digestion process could have caused the high RPDs for the Si
samples.

Matrix spike recoveries outside of the 75% to 125% control limits (Benar 1997) were reported for
the Al, Mn, and Na results from the 1998 sampling event ICP analyses. This was attributed to the
high concentration of these analytes in the samples with respect to the amount of spike standard
added. A post-digestion spike analysis and serial dilutions were performed with results within the
required limits. High matrix spike recoveries were also reported from the 1999 sampling event (Beil
1999) for some Al, Cr, Fe, Mn, Na, and Si results from the ICP analyses. Post-digestion spike
recoveries and serial dilutions for each of the samples were acceptable, with one exception. One
serial dilution result for Si (§99T001117) differed by more than 10 percent from the sample result at
24.5 percent. The matrix spike recovery from this sample was 99.64 percent.

Standard recoveries associated with eight Na samples from the 1999 analyses were over 120 percent.
These standard recoveries were within the laboratory control limits and were negligible compared to
10
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the sample concentrations. All Si standard recoveries for the 1999 sampling event were outside the
limits of 80% to 120%. The laboratory upper and lower control limits are much wider than the
standard recovery limits because Si may be leached from glassware and/or lost as insoluble silicates
or gaseous silicon tetrafluoride.

The preparation blanks for the 1999 ICP analysis showed Al, Fe, Na, Ni, and Si resuits above the
detection level. The levels of these analytes in the preparation blank are inconsequential when
compared to the results for the samples.

A small amount of contamination was detected in some preparation blanks while radionuclide
analyses were performed. Detections occurred for the 1998 analyses of total uranium, total beta,
and *Sr. Contamination was noted in the 1999 preparation blanks for total alpha, total beta, *Sr,
and *'Cs. It was determined for each of these preparation blanks that the level of contamination was
insignificant when compared to the sample results, and does not affect the usability of the data.

High RPDs were reported for two of the fourteen subsamples submitted in 1998 for ****Py analysis.
The results were near the detection limit, and the high RPDs were attributed to the resulting decrease
in the precision of the analysis.

Five total alpha samples, two '’Cs samples, and one ***Pu sample from the 1999 analyses had
high RPDs. The samples were re-run with little improvement. The RPD from one **Am sample
taken in 1999 was just above the 20 percent limit (McCain 1998), at 20.1 percent. The sample was
not re-run since the RPD for the sample 'Cs analysis was 10.7 percent.

A 1998 total alpha spike recovery was reported outside the required range. However, it was within
the laboratory statistical contro! limits for the quality control (QC) standard, and no reanalysis was
requested.

The core 260 composite percent water analyses yielded a higher percentage water measured than for
any of the segments from which it was made. The same was true for the core 259 composite, with
the exception of segment sample S99T001006. Preparing the core composites required additional
sample handling compared to the other samples. It was suggested that the saltcake was hydroscopic
and absorbed moisture from the atmosphere during this handling (Bell 1999).

No bulk density analyses were performed on the 1999 samples. The hardness of the sludge samples
and the large crystalline nature of the saltcake samples were judged as incapable of yielding accurate
bulk density measurements. Specific gravity measurements were made on selected samples as
substitutes for bulk density values. The bulk density analysis was not performed on core 236,
segment 2, lower half solids, taken in 1998, due to insufficient sample recovery.

Hydrostatic Head Fluid (HHF) with lithium bromide tracer was used in the 1998 push core sampling
event with an additional 30 to 40 gallons used to wash down the drill string in each riser. The use of
HHF in the 1998 sampling event is the source of the lithium and bromide detected in the upper
segments of both 1999 cores and the 1999 core composite samples. There were no drainable liquids
found in the core samples. The 1999 bromide results above the detection limits were reviewed and
only the results in core 260 segment 1 reflect an HHF intrusion of greater than 10 percent of the
TGA based on possible dilution of the solids from HHF used in 1998 (Hulse 2000). The HHF
intrusion was below 50 percent and should not affect the validity of the core 260 segment 1 data.

11
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Vapor data generated from Oregon Graduate Institute of Science and Technology (OGIST) and from
Oak Ridge National Laboratories (ORNL) for tank 241-TX-118 should be considered secondary
data. A WHC-approved quality assurance project plan was not in place at the time OGIST and
ORNL were analyzing vapor samples from the tank.

Clarification and Explanation of Data Tables and Figures

Description of Tank Standard Report: The total waste volume of 1,083 kL (286 kgal) shown in this
standard report does not agree with the Hanlon (2000) volume. The total waste volume was adjusted
to reflect a recent ENRAF surface level reading for the tank. The waste phase volumes also differ
between the standard report and Hanlon (2000) report. The drainable liquid volume in the standard
report reflects the absence of liquid from the tank core sampling events. The standard report sludge
volume was calculated from the average core extrusion results from both sampling events. The tank
saltcake volume was derived by subtracting the sludge volume from the total tank volume. More
information on the volume estimates is available in question #7. The updated volumes will be
reflected in a future revision to Hanlon (2000).

Analytical Results and Sample Analysis Summary Standard Reports: Two core composites were
created using solids from the 1999 sampling event. For core 259, the solid composite resuits listed
are from the homogenization of approximately seven grams of material from each of the five
segments, with the exception of segment 2. Core 259 segment 2 was divided into upper and lower
halves, and each of these subsegments contributed seven grams of material to the core composite.
The solid composite results listed for core 260 are from the homogenization of approximately twelve
grams of material from each of the four segments recovered from the sampling event.

The 241-TX-118 Means and Confidence Intervals Standard Report: The means for each data set are
listed separately in the 241-TX-118 Means and Confidence Intervals Standard Report. Immediately
preceding each Tank 241-TX-118 95 Percent Two-Sided Confidence Interval for the Mean
Concentration table is a discussion of the method used to derive those means. The solids sample
portion mentioned in the first paragraph of the discussion immediately preceding the Tank
241-TX-118 95 Percent Two-Sided Confidence Interval for the Mean Concentration for Solid Core
Composite Data refers to data generated from core 259 and core 260 composites. The solids sample
portion mentioned in the first paragraph of the discussion immediately preceding the Tank
241-TX-118 95 Percent Two-Sided Confidence Interval for the Mean Concentration for Solid Saltcake
refers to data generated from core 259, segments three, four, five, and the lower half of segment
two; core 260, segments two, three, and four; and the lower half of segment two for core 236. The
solids sample portion mentioned in the first paragraph of the discussion immediately preceding the
Tank 241-TX-118 95 Percent Two-Sided Confidence Interval for the Mean Concentration for Solid
Sludge refers to data generated from core 236, segment one and the upper half of segment two; core
259, segment one and the upper half of segment two; and core 260, segment one.

The 241-TX-118 HTCE Surface Levels Standard Report: The data point for the year 1977 is suspect
(Brevick et al. 1997), there is no explanation for the liquid surface level dropping below the solids
level at that time. The 1982 liquid surface level drop below the solids level shown in the diagram
was because of the saltwell pumping of the liquid waste to interim stabilize the tank. The diagram
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shows the tank service start date as occurring in 1952. This date does not agree with the service date
of 1951 reported in the Waste Status and Transaction Records Summary (Agnew et al. 1997b).

Unique Aspects of the Tank

Question 6: What are unique chemical, physical, historical, operational or other characteristics of
this tank or its contents?

The Z Plant waste layer at the top of tank 241-TX-118 is unique in the tank farms. Two tanks, tank
241-SY-102 as well as tank 241-TX-118, received the Z Plant waste that was generated during two
different time periods. However, the tanks were active feed tanks for differing evaporator
campaigns, The Z Plant waste sent to tank 241-SY-102 was combined with precipitated salt
accumulations from prior 242-S evaporator additions while the Z Plant waste sent to tank
241-TX-118 was co-mingled with SMMT2 saltcake (Agnew et al. 1997a).

The photographs of the tank 241-TX-118 interior taken December 19, 1979, show the waste surface
as an opaque, tan to brown liquid. A large percentage of the liquid volume estimated as the tank
inventory was pumped to tank 241-SY-102 in 1982, therefore the photographs from 1979 are not
representative of the present appearance of the tank interior and its contents. As of March 14, 2000,
the tank contained 21 kgal (79 kL) of sludge and 265 kgal (1,004 kL) of saltcake. No drainable
liquid was retrieved during sampling events for the tank.

Based upon visual observations of the extrusion photographs, the waste in segment 1 of cores 236,
259 and 260 is a dry, dark brown or black sludge. The waste then transitions to a yellow or
yellow-gray saltcake with varying moisture through the segments 2, 3 and 4 of the cores. Finally,
core 259, segment 5, was a light-green dry salt.

Best-Basis Inventory Derivation

Question 7: What is the source data used to derive this tank's Best-Basis inventories by mass (kg)
and activity (Ci) for the standard list of 25 chemicals and 46 radionuclides?

The Best-Basis Inventory (BBI) effort involves developing and maintaining waste tank inventories
comprising 25 chemical and 46 radionuclide components in the 177 Hanford Site underground
storage tanks. These best-basis inventories provide waste composition data necessary as part of the
River Protection Program (RPP) process flowsheet modeling work, safety analyses, risk
assessments, and system design for waste retrieval, treatment, and disposal operations.

Development and maintenance of the best-basis inventory is an on-going effort. Since new sample
data were recently made available for single-shell tank 241-TX-118, a re-evaluation of the best-basis
inventories was performed and is documented in the following text. The following information was
used in this evaluation:

. Tank 241-TX-118 statistical means based on the 1998 and 1999 core samples (cores
236, 259, and 260) reviewed in February 2000 (see Means and Variances Standard Report).
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e  Hanford Defined Waste (HDW) model single-shell tank 241-TX-118 TLM sludge
inventory estimate (Agnew et al. 1997a).

. Process knowledge combining sample data and HDW model single-shell tank
241-TX-118 TLM and SMM plutonium isotope ratios.

. Best Basis Inventory combined T2/HDW template for saltcake solids waste.

The following table represents how the available data were used to derive best-basis inventories for
tank 241-TX-118.

Table 7-1. Tank 241-TX-118 B

urce Data,

Sludge Salt- Mean concentrations for | 1.55 g/mL 79 kL
Contaminated | sludge segment solids (21 kgal)

Z Plant Waste | HDW model TLM solids | 1.73 g/mL
comiposite inventory
estimate

Tank process knowledge | 1.55 g/mL
calculated BBI Plutonium

concentrations :
Saltcake SMMT?2 Mean concentrations for | 1.79 g/mL 1,004 kL
saltcake segment solids (265 kgal)
T2 saltcake solids 1.67 g/mL
template concentrations
Total Tank ) 1,083 kL

(286 kgal)

The waste phase and waste type designations for Table 7-1 were based on core sampling extrusion
results (see Core Profile Standard Report), analyte concentrations, and process history. The
extrusions from cores 236 and 259 showed a dry sludge in segment one and the upper half of
segment two, and an intermittently moist and dry saltcake as the waste phase in the rest of the
segments, Core 260 showed a dry sludge in the first segment, and an intermittently moist and dry
saltcake as the waste phase in the rest of the segments. The insoluble constituent concentrations
supported the division between the two waste phases observed during extrusion. The waste type of
salt-contaminated Z Plant waste was assigned to the sludge layer in tank 241-TX-118 based on the
waste that was received from 1973 through 1976 (Agnew et al. 1997b). The sludge phase is on top
of saltcake that is primarily SMMT?2 waste generated from the 242-T evaporator from 1955 to 1965
(Agnew et al. 1997b).

The tank inventories were calculated from 1998 and 1999 core combined means, as no changes to
the waste between sampling events were expected. Inventories of the sludge phase were calculated
using sample solids means from the segments observed as sludge in the extrusion results. These are
cores 236 and 259 segments 1 and upper half of segment 2, and core 260 segment 1. Inventories for
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the saltcake phase are comprised of means from the remaining data, from core 236 segment 2, lower
half, core 259 segments 2, lower half, through segment 5, and core 260 segments 2 through 4.

A drainable liquid volume is usually associated with tank waste. However, since tank 241-TX-118
was declared inactive in 1980, a saltwell pumping event removed most of the drainable liquid, and
no liquid was recovered during the sampling events in 1998 and 1999. Therefore, for the purpose of
the BBI, no separate liquid waste phase was assessed.

Sample data are available for all 25 best-basis nonradioactive chemicals, but not all radionuclide data
are available. A process knowledge vector (Calculated BBI Pu Concentrations) was created to
represent the **Pu, Py, *'Pu, and **Pu concentrations as they were calculated from the sludge
sample vector 2Py value. The HDW (Agnew et al. 1997a) Tank Layer Model (TLM) **Py;*'Pu
ratio for tank 241-TX-118 was applied to the sludge sample vector ***Pu value to determine the
%Py and #*°Pu process knowledge values. The HDW tank Supernatant Mixing Model (SMM) ratios
between **Pu and *'Pu and **Pu were then used to calculate the *'Pu and *?Pu process knowledge
values. The HDW model (Agnew et al. 1997a) tank TLM solids inventory values were used for
comparison or where sample data and process knowledge vector values were not available for the
sludge phase. '

The T2 saltcake solids template values were used for constituents not well represented in the saltcake
sample vector. Templates are based on sampling data from tanks that contain the same waste type as
tank 241-TX-118, supplemented with Hanford Defined Waste (HDW) model data. A multiplier is
used to scale the template vector to the sample data using the sample weight percent water (44.9
percent) and density (1.79). A more detailed description of template data is found in Tran (1999).

The sludge density value (1.55 g/mL) and saltcake density value (1.79 g/mL) were derived from the
mean specific gravity of the corresponding segments. The HDW model (Agnew et al. 1997a) tank
TLM solids density was 1.73 g/mL. The T2 saltcake solids template density was 1.67 g/mL. The
calculated BBI Pu concentration process knowledge vector assumes the sludge sample vector density
(1.55 g/mL), as the values for the process knowledge vector were calculated from sample data.

The total tank volume of 1083 kL (286 kgal) was a calculated volume from the March 13, 2000
ENRAF measurement. The ENRAF measurement also corresponds well with the volume reported in
Agnew et al. (1997b), 1079 kL (285 kgal), following the 1982 saltwell pumping event. The total
tank volume of 1083 kL (286 kgal), along with the updated phase and waste type volumes, will be
reflected in a future Hanlon report update.

The tank 241-TX-118 sludge volume, 79 kL (21 kgal), was calculated from the core extrusion
results. The three cores were taken from two separate risers, and the estimated heights of the sludge
waste recovered from each individual core were averaged to represent the sludge waste height for the
tank. The tank saltcake volume was derived by subtracting the sludge volume from the total tank
volume.

Sample data were preferred for the BBI constituents in the sludge and saltcake phases, where

available. However, when the sludge sample mean value for a constituent was below the detection

limit and the HDW model (Agnew et al. 1997) TLM value was lower than the detection limit, or

when no sample value was available, the HDW model TLM value was selected. The calculated BBI

Pu concentrations process knowledge vector values were selected in the sludge phase, if available, as
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they were calculated from the sludge sample vector #**“Pu value. When the saltcake sample mean
value for a constituent was below the detection limit and the T2 saltcake template value was lower
than the detection limit, or when no sample value was available, the T2 saltcake template value was
selected. All sample values in the BBI inventory were from acid digest where a choice existed
between acid and water digest for the analyses, since water digest analyses were only performed on
limited segments.

All inventory calculations were performed using the Best-Basis Inventory Maintenance (BBIM) Tool.

The updated best-basis inventory values for tank 241-TX-118 can be found in the Best-Basis
Inventory (Non-Radionuclides) and Best Basis Inventory (Radionuclides) Standard Reports.
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