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EXECUTIVESUMMARY 

This characterization report summarizes the available information on the historical uses, 

cumnt status, and sampling and analysis results of waste stored in single-shell 

tank 2413-204. This report supports the requirements of the Ha?!ford Federal Facility 

Agreemem and COnsenr Order, Milestone M-44-09 (Ecology et al. 1996). 

Tank 241-E204 is one of 16 tanks located in the Hanford 200 East Area B Tank Farm. The 

tank went into seMce in the second quarter of 1952 and received lanthanum fluoride waste 

(224) from the B Plant lanthanum fluoride process. The transfers continued for one more 

quarter. In the fourth quarter of 1952 and the first quarter of 1953, the tank received 

B Plant flush waste. These were the last waste transfers into the tank. Other than removing 

23 kL (6 kgal) of supematant in 1974, no other transfer activity is recorded 

(Agnew et al. 1996). Tank 24143-204 was removed from service in 1978, and it was 

declared an assumed laker in 1984. Interim stabilization and intrusion prevention were 

completed in June 1984 and June 1985, respectively. 

Table ES-1 describes tank 241-B-204, and Figure ES-1 shows a diagram of the tank. The 

tank has an opemting capacity of 208 kL (55 kgal), and it currently contains an estimated 

189 kL (50 kgal) of waste. The waste is estimated to be comprised of 185 kL (49 kgal) 

sludge, 4 kL (1 kgal) supematant, and no saltcake or pumpable liquid. The sludge contains 

approximately 19 kL (5 kgal) of drainable interstitial liquid (Hanlon 1996). 

ES-1 
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Table ES-1. DescnDtion and Status of Tank 241-B-204. 

Diameter 6.1 m (20 ft) 
operafing depth 7.50 m (24.6 ft) 
Camcitv 208 kL 155 kal) 

Total waste volume 
Sludge volume 
Drainable interstitial liauid volume 

189 kL (50 kgal) 
185 kL (49 kgal) 

19 kL 15 ked) 
~~ 

Supernatant volume ~ 4 kLTkgal) 
Waste surface level 11991 to 1996) 6.50 m (256 in.) to 6.51 m 1256.25 in.) 
Temperature (May 1975 to January 1996) 7.2 "C (45 OF) to 43 "C (11FF)'  
Integrity Assumed leaker 1984 

Interim stabilization June984 
Intrusion prevention June 1985 

Note: 
'The high temperature of 43 'C is suspect. 

Es-2 
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Figure ES-1. profile of Tank 241-B-204. 
~ w k  lo idmaam 
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This report summarizes the analysis of the core samples taken in October 1995. The 

sampling went was performed to satisfy the requirements of the Tank Safity Screening Data 

Qualiry Objecn've (Dukelow et al. 1995). The sampling and analyses were performed in 

accordance with the Tank 241-B-204 Purh-MOde Sampling and Analysis Plan (Sasaki 1995). 

The sampling effort involved taking two push-mode core samples of the tank waste from 

widely-spaced risers. Core 112 was taken from riser 2, and core 114 was taken from 

riser 7. 

The safety screening data quality objective (DQO) requires analyses for fuel content using 

differential scanning calorimetry (DSC), percent water by thermogravimetric analysis (TGA), 

total alpha activity through alpha Propomonal counting, and bulk density. The safety 

screening DQO also requires a determination of the flammability of the tank headspace 

gases. To satisfy this requirement, vapor samples were taken prior to core sampling, and the 

flammability was measured as a percent of the lower flammability limit using a combustible 

gas meter. The sampling and analysis plan (SAP) also required analyses for lithium and 

bromide to check for contamination of the samples by the hydrostatic head fluid (HHF) used 

during sampling operations. Additional results for other metals and anions were obtained as 

a result of these analyses. 

No exothermic reactions were observed during the DSC analysis. The mean values for 

weight-percent water, determined by TGA, were 77.1 for sludge and 89.1 for drainable 

liquid. All total alpha activity results were well below the safety screening DQO notification 

limit of 41 pCi/g. Sludge bulk density results were 1.19 glmL, while that of the drainable 

Es-4 
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liquids was 1.05 g/mL. The flammability of tank 241-B-204 headspace was measured at 

zero percent of the lower flammability limit. The analytical results were well within the 

parameters listed in the safety screening DQO. Table ES-2 shows the average values for 

major analytes and analytes of interest. 

The concentrations of individual radionuclides were measured in only one sample. Assuming 

that the sludge is homogeneous, a tank heat load of < 0.8 W (< 3 Btulhr) was estimated. 

The historical tank content estimate (HTCE) heat load value was zero (Brevick et al. 1994a), 

and the heat load based on headspace temperature was 47.2 W (161 Btulhr) 

(Kummerer 1994). Both estimates were well below the 11,700 W (40,000 Btu/hr) threshold 

differentiating high-hat from low-heat tanks (Bergmann 1991). The available temperature 

data for the tank support either heat load estimate. 

ES-5 
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Table ES-2. Major Analytes and Analytes of Concern. 

I I I I I 

Density 1.19glmL 2.0 1.05 glmL 0.5 nla 

Notes: 
RSD (Mean) (%) = 100 x standard deviation of &e mean c mean vdue 

n/a = not applicable 

'Total invsntory = total sludge m e ~ g  (220,OOO kg) plus total supemate. mass (3,970 kg). 

ES-6 
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1.0 INTRODUCTION 

This tank characterization report presents an overview of single-shell tank 241-B-204 and its 
waste contents. It provides estimated concentrations and inventories for waste components 
based on the latest sampling and analysis activities in combination with background tank 
information. Thecharamma ’ tion of tank 241-B-204 is based on the results of a core 
sampling event in October 1995. For information purposes, results from a 1978 sampling 
event are also included. Other 241-E200 series tanks contain waste similar to that in 
tank 241-B-204. For additional information, refer to Heasler et al. (1994) for 
tank 241-B-201 and Dougherty and Tran (1995) for tank 241-B-202. 

Tank 241-B-204 was removed from service in 1978. Interim stabiition was completed in 
June 1984, and intrusion prevention was completed in June 1985; therefore, the composition 
of the waste should not change appreciably until pretreatment and retrieval activities 
commence. The analyte concentrations reported in this document reflect the best 
composition estimates of the waste based on the available analytical data and historical 
models. This report supports the requirements of the HMO& Federal Facility Agreement 
ond Consent Order, Milestone M-44-09 (Ecology et al. 1996). 

1.1 PURPOSE 

The purpose of this report is to summarize the information about the use and contents of 
tank 241-B-204. When possible, this information will be used to assess issues associated 
with safety, operations, environmental, and process development activities. This report also 
semes as a reference point for more detailed information about tank 241-B-204. 

1.2 SCOPE 

The October 1995 core sampling event for tank 241-B-204 supported the evaluation of tank 
waste according to the Tank Safty Screening Data Quality Objective (Dukelow et al. 1995). 
Safety screening analyses were performed on the two core samples as directed in the 
Tank 241-B-204 Push Mode Core Sampling and Analysis Plan (Sasaki 1995). These analyses 
were differential scanning calorimetry (DSC) to evaluate fuel level and energetics, 
thermogravimetric analysis (TGA) to determine moisture content, total alpha activity analysis 
to evaluate criticality potential, and bulk density. The flammability of the tank headspace 
gases was also measured as required by the safety screening DQO. The SAP also required 
analyses for lithium by inductively coupled plasma spectroscopy (ICP) and bromide by ion 
chromatography (IC) to account for any hydrostatic head fluid (HHF) contamination during 
the core sampling operation. Results for additional analytes were obtained during the ICP 
and IC analyses and are included in this report. Gamma energy analyses (GEA) and *Sr 
analysis were performed on one segment to gather information for the disposal of laboratory 
waste (Sasaki 1996b). 

1-1 
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Total waste 
Supernatant liquid 
Sludge 

2.0 HISTORICAL TANK INFORMATION 

189 50 
4 1 

185 49 

This section describes tank 241-E204 based on historical information. The first part details 
the current mdition of the tank. It includes discussions of tank design, transfer history, 
process sources contributing to the tank waste, and an estimate of the current contents based 
on the process history. It also includes events that may be related to tank safety issues, such 
as potentially hazardous tank contents or off-nod operating temperatures. The final part 
summarizes available surveillance data for the tank. Solid and liquid level data are used to 
determine tank integrity (leaks) and to provide clues to internal activity in the solid layers of 
the tank. Temperature data are. provided to evaluate the heat generating characteristics of the 
Waste. 

Drainable interstitial liquid 

2.1 TANKSTATUS 

As of January 31, 1996, tank 241-E204 contained an estimated 189 kL (50 kgal) of waste 
classified as noncomplexed (Hanlon 1996). Liquid volume was determined photographidly. 
Solids volume was determined using a manual tape surface level gauge. The estimated 
amounts of the waste phases in the tank are shown in Table 2-1. 

19 5 

Table 2- 1. Estimated Tank Contents. ' 

Drainable liquid remaining 23 I 6 

I saltcake I 0 1  n I  

2- 1 
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Tank 241-B-204 was declared an assumed a leaker in 1984 with a leak volume of 
approximately 1,500 L (400 gal). Interim stabilization was completed in June 1984, and 
intrusion prevention was completed in June 1985. Tank 241-B-204 is a low heat load tank 
that is passively ventilated. It is not on any Watch Lists. All monitoring systems were in 
compliance with documented standards as of January 31, 1996 (Hanlon 1996). 

2.2 TANK DESIGN AND BACKGROUND 

The 241-B Tank Farm is a first generation tank farm. Built between 1943 and 1944, it 
consists of 12 2,006 kL. (530 kgal) and four 208 kL (55 kgal) single-shell tanks (Leach and 
Stahl 1993). The tanks were designed for nonboiling waste with a maximum fluid 
temperature of 104 "C (220 OF). As with all first generation tank farms, equipment to 
monitor the waste is sparse. A typical B Farm 208-kL (55-kgal) tank contains risers that 
provide surface level access to the underground tank. The risers range from 10 cm (4 in.) to 
30 cm (12 in.). 

Tank 241-B-204 is constructed of 0.3-m (1-ft) thick reinforced concrete with a .64-cm 
(0.25-in.)-thick mild carbon-steel liner on the bottom and sides and a 30-cm (12411.) thick 
flat concrete top (Brevick 1994a). Tank 24143-204 is equipped with nine risers through the 
top of the tank. The risers range in diameter from 10 cm (4 in.) to 1.1 m (3.5 ft). The 
carbon-steel liner has a 7.49 m (24.6 ft) operating depth, is 6.1 m (20 ft) in diameter, and 
has a 15-cm (6-in.) deep-dished bottom with a 0.9 m (3 ft) radius knuckle. The tank is set 
on a reinforced concrete foundation. At the time of construction, the tank was waterproofed 
on the sides and top with tar and gunite. The tank is covered with approximately 3.5 m 
(11.5 ft) of overburden. 

The four 200-series tanks on the B tank farm are at the same elevation. Tank 241-B-204 is 
connected to tank 241-B-203 by a 7.6-cm (3-in.) diameter line that enables waste transfers 
from one tank to the other. 

Figure 2-1 shows the riser configuration. Table 2-2 lists tank 241-B-204 risers, their 
diameter, and a description of each. Figure 2-2 shows a cross section of the tank with the 
approximate waste level and a schematic of the tank equipment. Tank 241-B-204 has a 
construction manhole and eight grade-level risers (Alstad 1993). A thermocouple tree in 
riser 1 monitors the tank waste temperature, and a manual tape through riser 8 measures the 
surface level. Risers 2, 3, 6 and 7 (30 cm [I2 in.] in diameter) and risers 4 and 5 (10 cm 
[4 in.] in diameter) access the two sides of the tank (Lipnicki 1995). 

2-2 
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NORTH 

~ ~~ 

Figure 2-1. Riser Configuration for Tank 2414-204. 
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Table 2-2. Tank 241-B-204 

Notes. 
'Alstad (1993) 
wlh hwSeMg CorpORhon (1986) 
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Figure 2-2. Tank 241-B-204 Cross Section. 
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224-U 
(B Plant) 
B Plant 

2.3 PROCESS KNOWLEDGE 

The following sections describe the transfer history of waste in tank 241-B-204, the process 
wastes that were transferred, and an estimate of current tank contents based on transfer 
history. 

224 1952 943 249 

B Plant Flush 1952 - 1953 466 123 

2.3.1 Waste Trader History 

Table 2-3 shows the waste transfer history for tank 24143-204. B Plant 224 waste from the 
lanthanum fluoride p m s  was transferred to tank 241-B-204 during the second and third 
quarters of 1952. In the fourth quarter of 1952 and the first quarter of 1953, tank 241-E204 
received B Plant flush waste. From the second quarter of 1952 to the first quarter of 1953, 
the overflow from tank 241-B-204 was cascaded to a crib (Brevick et al. 1994b). 
Approximately 185 kL (49 kgal) of waste was left in the tank after the final transfer in 1974. 
Tank 241-B-204 was removed from sexvice in 1978. 

Table 2-3. Summary of Tank 241-B-204 Waste Transfer History.' 

Notes: 
'Agnnu (1995) 
Waste volumes pod typea nre best estimates brped on historical data. 

2.3.2 Historical Estimation of Tank Contents 

An estimate of the current contents of tank 241-E204 based on historical transfer data is 
available from the Historical Tank Contem Estimate for the Northeast Quadrant of the 
Hanford 200 Eust Area (Brevick et al. 1994a). The HTCE predictions have not been 
validated and should not be used as a basis for decisions affecting the waste in 
tank 241-B-204. Historical data used for the estimate include the Waste Starus and 
Transaction Record Summaly (WSTRS) for the Northeast Quadram (Agnew et al. 1996), the 
Hanford Defined Waste: Chemical and Radionuclide Compositions (Agnew 1995), the Tank 
Layer Model (lZM) for the Northeast, Southwest, and Nonhwst Quadrants 
(Agnew et al. 1995), and the Hanford Tank Chemical and Radionuclide Inventories: HDW 
Mode2 Rev. 3 (Agnew 1996). The Waste Status and Transaction Record Summary is a 
compilation of available waste transfer and volume status data. The Hanford Defined Waste 
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(HDW) document provides the assumed typical compositions for Hanford waste types. In 
most cases, the available data are incomplete thereby reducing the reliability of the transfer 
data and the modeling results derived from it. The TLM takes the Waste Status and 
Transaction Record Summary data, models the waste deposition processes and, using 
additional data from the HDW document (which may introduce more error), generates an 
estimate of the tank contents. Therefore, these model predictions can only be considered an 
estimate that requires further evaluation using analytical data. 

The TLM states that tank 241-E204 contains 185 kL (49 kgal) of 224 waste from the LaF3 
process (waste generated in the E224 building) and 4 kL (1 kgal) of Supernate (see 
Figure 2-3). The 224 sludge waste layer should contain the following: (1) very large . 
quantities of iron, lanthanum, sodium, strontium, bismuth, fluoride, and nitrate, (2) a large 
quantity of carbonates, and (3) a trace amount of plutonium. The plutonium quantity may be 
enough to give this waste a slight activity. Table 2-4 shows the waste constituents and their 
concentrations. 

Figure 2-3. Tank Layer Model for Tank 241-B-204. 

4 kL [ l  kgal l  SUPERNATE 

185 kL [49 kgal l  224 

Waste Volume 
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Table 2-4. Tank 241-B-204 Historical Inventon, Estimate.'.* (2 sheets) 

Heat load 

Bulk density 
Void fraction 

0 W (0 Btulhr) 
1.38 g/mL 
0.834 

I Water wt 155.5 I 
Total organic carbon 
(wt% carbon wet) 11.12 
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Table 2-4. Tank 241-E204 Historid Inventory (2 sheets) 

F 
c1- 
citrate 
EDTAc 

2.03 28,100 7,170 

0.0249 642 164 

0 0 0 
0 0 0 

acetate 

oxalate 

1 

0 0 0 
0.643 41,100 10,500 

I I I 

U Io l o  I o  

DBP 0 0 0 
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2.4 SURVEILLANCE DATA 

Tank 241-B-204 surveillance consists of surface level measurements (liquid and solid) and 
tempera- monitoring (inside the tank waste and headspace). The data provide the basis 
for determining tank integrity. Liquid level measurements may indicate the presence of a 
major tank leak. Solid surface level measurements indicate physical changes and consistency 
of the solid layers. Tank 241-B-204 does not have liquid observation wells or drywells. 

2.4.1 Surface Level 

The surface level of the waste is monitored daily with a manual tape through riser 8. The 
maximum allowed deviations from the 6.515 m (21.37 ft) baseline established for 
tank 241-B-204 are a 5.0 cm (2 in.) increase and a 5.0 cm (2 in.) decrease. Between 1991 
and 1996, the surface level readings have ranged between 6.50 m (21.33 ft) and 6.51 m 
(21.36 ft). Figure 2-4 shows the tank volume history. The surface level on March 14, 
1996, was 6.5 m (21.33 ft). 

2.4.2 Internal Tank Temperatures 

Tank 241-E204 has a single thermocouple tree with 12 thermocouples for monitoring 
temperatures. Documentation describing the thennocouple tree design and the elevations of 
the thermocouples was not available. No temperature data are available prior to 1975, and 
there is a data gap between April 1982 and July 1989. Tank 241-B-204 temperatures 
currently are monitored semiannually. For plots of individual thermocouple readings, refer 
to Brevick et al. (1994b). 

Between May 1975 and January 1996, the mean temperature was 17 "C (62.7 "F) with a 
minimum of 7.2 "C (45 OF) and a maximum of 43 "C (110 OF). On January 9, 1996, the 
high temperature was 17 "C (62.6 OF) recorded by thermocouple 9, and the low temperature 
was 14 "C (57.2 OF) recorded by thermccouple 12. Figure 2-5 shows a graph of high 
temperatures recorded between 1975 and 1996. Brevick et al. (1994b) classify the maximum 
temperature of 43 "C, recorded July 5, 1989, as an outlier. All tank 241-B-204 
thermocouples and most thermocouples for other 241-B 200-series tanks show a similar high 
reading on that same date. Considering the temperature history of the tank and the nature of 
the tank waste, it seems unlikely that tank waste temperatures were actually as high as . 

43 "C. It is more likely that all the readings were subject to the same systematic error when 
they were collected. 
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Figure 2-5. Tank 241-B-204 Weekly High Temperature Plot. 
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2.4.3 Tank 241-B-204 Photopph 

Figure 2-6 is a montage of 1987 photographs of the tank 241-B-204 interior showing a thin 
supernate layer over a dark orange sludge. The in-tank photographs should correspond to the 
current tank contents since no transfers have taken place since the photographs were taken. 
The photographs show approximately 189 kL (50 kgal) of waste which equals a waste depth 
of about 6.4 m (21 ft). Picture quality is poor and the tank details are hazy; the inlet nozzle 
and temperature probe were overexposed because they were too close to the flash. 
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3.0 TANK SAMPLING OVERVIEW 

This section describes the October 1995 sampling and analysis event for tank 241-B-204. 
Push-mode core samples were taken to satisfy the requirements of the safety screening DQO 
(Dukelow et al. 1995), and sampling and analysis were performed in accordance with the 
sampling and analysis plan (SAP) (Sasaki 1995). For further discussions of the sampling and 
analysis procedures, refer to the Tank Charucrerization Reference Guide 
(DeLorenzo et al. 1994). 

3.1 DESCRIPTION OF SAMPLING EVENT 

Two 14-segment push-mode core samples were collected from tank 241-B-204 between 
October 11 and October 19, 1995. Cores 112 and 114 were taken from risers 2 and 7, 
respectively. Water was used as the HHF during sampling operations. A tracer (lithium 
bromide) was added to the HHF to gauge contamination of the segments by the HHF. 
A field blank and a sample of the HHF were also taken. Prior to core sampling, the tank 
headspace was sampled to determine the flammable gas concentration as outlined in the 
safety screening DQO. This sampling was done through riser 2 at approximately 1 m 
(3.3 ft) above the waste surface (or 4 m 113 ft] below the top of the riser) (Sasaki 1996a). 

All analyses were performed by the Westinghouse Hanford Company 222-S Laboratory in 
accordance with the S A P  (Sasaki 1995). Table 3-1 summarizes the sampling and analysis 
requirements of the safety screening DQO (Dukelow et al. 1995). Table A-2 summarizes 
each core segment’s riser number, sample depth, sample numbering, and drill string dose 
rate information. 

Table 3-1. Integrated Data Quality Objective Requirements for Tank 241-B-204. 
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3.2 SAMPLEHANDLING 

Cores 112 and 114 were received by the 2224 Laboratory between October 12 and 
October 20, 1995, and were extruded between October 16 and October 26, 1995. The top 
two segments of core 112 and the top segment of core 114 contained drainable liquid. Small 
amounts of liner liquid were also recovered for most samples. All remaining segments of the 
two cores were full of smooth, soft, black sludge. No separable organic layer was observed 
in any segments. One field blank and one HHF sample were delivered to the 2224 
Laboratory with core 114. Both cores were subsampled at the half-segment level for 
analysis. Table A-3 tabulates the subsampling scheme, the subsegment masses, and visual 
characteristics of the segments. 

3.3 SAMPLE ANALYSIS 

The safety screening DQO required analyses for thermal properties by DSC, moisture by 
TGA, fissile content by total alpha analysis, and bulk density. In addition to the core sample 
analyses, the tank headspace flammability was measured prior to core sampling. 

Bromide analysis by IC and lithium analysis by ICP were required by the SAP to determine 
the amount of HHF contamination in the samples. During these measurements, results for 
other metals and anions were obtained and reported as requested by the SAP. 

A GEA and ?Sr analysis were performed on one solid subsample to provide radionuclide 
content information for the disposal of laboratory waste. The sample analyzed was from the 
lower half solids of segment 14, core 112, because this sample had the highest measured 
total alpha result. 

All reported analyses were performed in accordance with approved laboratory procedures. 
Table A-4 lists the sample numbers and applicable analyses. Table A-5 displays analytical 
procedures by title and number. No deviations or modifications were noted by the 
laboratory. The appropriate quality control checks were run in conjunction with all chemical 
and physical analyses. Section 5.1.2 assesses the quality control results. 

3.4 DESCRIPTION OF HISTORICAL SAMPLING EVENT 

There was one historical sampling event reported for tank 241-B-204. The sample was 
analyzed in 1978 and dcrenced as sample number 1974 (Horton 1978). Because the sample 
was collected and analyzed prior to May 1989, the data do not meet current quality assurance 
requirements. Therefore, no decisions regarding the waste in tank 241-B-204 should be 
based upon these historical data. 
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The specifics for this event such as the procedure, riser used, and depth at which the sample 
was taken are not available from historical records._ The sample was received by the 
Chemical Analysis Laboratories at the 222-S Laboratory and was reported as black in color 
with a consistency of soft grease. Test results were reported on December 4, 1978. Both a 
water leach and an unspecified acid digestion method were performed on the sample. The 
results of the analyses revealed that the primary constituents by volume (percent) were 
sodium, Ntrate, potassium, and carbonate. Appendix D shows the analytical results for this 
historical sample, and Section 5.2 compares the 1978 and 1995 analytical results. 
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Chemical data summary 
Thermogravimetric analysis results 
Differential scanning calorimetry 

4.0 ANALYTICAL RESULTS 

Table 4-2 
Appendix B, Table B-50 
ADuendix B, Table B-51 

This section summarizes the analytical results of the October 1995 sampling of 
tank 241-B-204. The sampling and analysis were performed as directed in the 
SAP (Sasaki 1995). This plan integrated all documents related to sampling and analytical 
requirements including applicable DQOs. Analysis of the two cores were performed at the 
Westinghouse Hanford Company 222-S Laboratory. 

Table 4-1 shows the lmtions of the analytical results. 

Table 4-1. Analvtical Data Presentation Tables. 

1995 comprehensive analytical data 
HHF contamination check data 

1 Appendix B 
I Appendix C 

4.1 DATA PRESENTATION 

This section summarizes the analytical results from the 1995 sampling of tank 241-B-204. 
The subsections below provide information about the chemical, physical, vapor, and HHF 
contamination check data. Data from the analysis of cores 112 and 114 were reported in 
45-Day Safety Screening Results f i r  Tank 241-B-204. Push Mode Cores I12 and 114 
(Sasaki 1996) and Final Repon for Tank 241-B-204, Push Mode Cores I12 and 114 
(Sasaki 1996b). 

4.1.1 Chemical Data Summary 

Table 4-2 shows the mean concentration estimates and inventories for the sludge and 
drainable liquid results separately and as a total tank inventory. Data from the two cores 
were combined to derive the overall concentration means for all analytes, with the exception 
of the radionuclides analyzed by GEA. The overall means reported are weighted means and 
were calculated by taking a simple mean of all subsegment values for a particular segment, 
averaging the segment means for an individual core to derive a core mean, and averaging the 
two core means to obtain an overall mean. When 50 percent or more of the individual 
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f’ 
W 

Fluoride (soluble) 
Nitrate 
Nitrite 

Table 4-2. Chemical Data Summary for Tank 241-B-204. (3 sheets) 

~~ 

7,080 9.5 1,560 6,240 - 6 . 0  - 25.0 1,580 
52,900 7.4 11,600 45,900 3.8 184 11,800 
694 18.5 153 1,730 14.2 6.92 160 



Table 4-2. Chemical Data Summarv for Tank 241-8-204. 13 sheet$) 

137CSI 
'"Eul . 

90Sr' 

1 5 5 ~ ~ 1  

< 0.0314 nla < 6.91 nla nla nla < 6.91 
< 0.0357 nla < 7.86 nla nla nla < 7.86 
< 0.0380 nla < 8.37 nla nla nla < 8.37 
5 .OOE-03 24.02 1.10 nla nla nla 1.10, 

I Total alpha 10.264 I 7.2 I 58.1 I9.98E-05 18.2 I 3.99E-04 158.1 I 

Notes: 
n/a = not applicable 

'Radionuclide means are based on the results from one sample/duplicate pair taken from the lower half solids of segment 14, core 112. 
'Relative standard deviation of the data is shown because only one samplelduplicate pair was analyzed. 
'Weight-percent water overall means are based on results corrected for HHF contamination. 
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sampldduplicate measurements had detected results, the overall mean was reported as a 
detected value. Conversely, when results for more-than 50 percent of the individual 
sampldduplicate results were nondetected, the overall mean was reported as a less than (<) 
value. 

The GEA and ?Sr were pe.rfonned only on the lower half solids of segment 14, core 112. 
Consequently, the overall means for =lAm, 6oCo, 13'Cs, '%EU, "'Eu, and % are based on 
the results from one sampldduplicate pair and may not represent the entire tank contents. 

Table 4-2 shows the overall means in columns 2 and 5 for the sludge and supernate portions 
of the waste, respectively. Appendix B lists the original subsegment analytical data. 

Relative standard deviations of the mean (RSD wean]), defined as 100 times the standard 
deviation of the mean divided by the tank mean. The standard deviation was computed using 
a nested analysis of variance model and restricted maximum likelihood methods. They are 
reported in columns 3 and 6 and were calculated only for analytes which had 50 percent or 
more of their individual sampldduplicate results above the detection limit. 

The sludge inventory in column 4 was calculated by multiplying the overall mean by the 
sludge density (1.19 glmL) and the sludge waste volume (185,000 L [49,000 gal]), then 
dividing by a unit conversion factor of 1E+06. The supernate inventory in column 7 was 
calculated by multiplying the overall mean by the supernate waste volume (4,000 L 
[1,0o0 gal]) and dividing by a unit conversion factor of 1E+06. Total inventory results in 
column 8 are the sum of the sludge and supernate inventories. Using the respective estimates 
for the sludge and supemate volumes and densities, the total sludge mass is estimated to be 
220,000 kg, and the total supernate mass is estimated to be 3,970 kg. 

4.1.2 Physical Data Summary 

Thermal analyses were performed on tank 241-B-204 core samples to satisfy the 
requirements of the safety screening DQO (Dukelow et al. 1995) which dictated that TGA 
and DSC be performed on both solid and liquid phases of the waste samples. Density 
determinations were also performed. 

4.1.2.1 Thermogravimetric Analysis. In a TGA, the mass of a sample is measured while 
its temperature is increased at a constant rate. A gas, such as nitrogen or air, is passed over 
the sample during the heating to remove any released gases. A decrease in the weight of a 
sample represents a loss of gaseous matter from the sample through evaporation or through a 
reaction that forms gas phase products. 
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Weight-percent water by TGA was performed by the 2224 Laboratory under a nitrogen 
purge using procedures LA-560-112, Rev. B-1 (Mettler') and LA-514-114, Rev. C-1 
(Perkin-Elme?). 

Table B-50 shows the TGA percent water data for tank 24143-204. The HHF-corrected 
mean weight-percent water result for drainable liquid samples was 89.1 percent with an RSD 
of 0.2 percent. The HHF-corrected mean result for the sludge samples was 77.1 percent 
with an RSD of 0.9 percent. All weight-percent water sample means were calculated by 
equal weighting of the two cores, the segments, and the subsegments using values corrected 
for HHF contamination based on the bromide results. Sample S95T003260 was rerun 
because of an instrument error, and a triplicate was analyzed on sample S95T003278 because 
of the large discrepancy between the original and duplicate results. The laboratory did not 
encounter other problems. 

4.1.2.2 Differential Scanning Calorimetry. In a DSC analysis, heat absorbed or emitted 
by a substance is measured while the substance is exposed to a linear increase in 
temperature. As the substance is being heated, a gas such as nitrogen is passed over the 
waste material to remove any gases being released. The onset temperature for an 
endothermic event (characterized by or causing the absorption of heat) or an exothermic 
event (characterized by or causing the release of heat) is determined graphically. 

The DSC analyses were performed by the 2224 Laboratory under a nitrogen atmosphere 
using procedures LA-514-113, Rev. C-1 (Mettlerm) or LA-514-114, Rev. C-1 
(Perkin-Elmerm). 

No exothermic reactions were observed, and the only endothermic transition exhibited was 
that associated with the evaporation of free and interstitial water. Because there were no 
exothermic reactions, the calculation of a 95 percent confidence interval as specified by the 
safety screening DQO (Dukelow et al. 1995) was not necessary. Table B-51 shows the DSC 
results and includes, for each sample, the temperature range and enthalpy for the single 
endothermic transition. 

4.1.2.3 Density. Bulk density measurements were performed on solid samples using 
procedure LO-160-103, Rev. A-7. Specific gravity measurements were performed on the 
liquid samples using procedure LA-510-112, Rev. C-3. The mean density of the sludge was 
1.19 g/mL, and that of the drainable liquid was 1.05 g/mL. Table B-52 shows the analytical 
data. 

'Mettler is a registered trademark of Meulcr Electronics. Anaheim, CA. 

Zperkin-Elmer is a registered trademark of Perkins Research and Manufacturing Company, hc.. Canoga, 
Park CA. 
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4.1.3 Tank Headspace Flammability 

The sampling of tank 241-E204 headspace was performed prior to core sampling. The tank 
vapors were field tested using a combustible gas meter; the flammable vapor content was 
determined to be 0 percent of the lower flammability limit, indicating no flammability 
concerns. In addition, the concentrations of oxygen (20.7 percent), total organic vapors 
(1.4 ppm), and ammonia (2 ppm) were measured. 

4.1.4 Hydrostatic Head Fluid Contamination Check 

Hydrostatic head fluid was used in conjunction with the 1995 core samplings, and lithium 
bromide was used as a tracer in the HHF to estimate the degree of sample contamination. 
This check, through chemical analyses for lithium and bromide, was prescribed by the SAP 
(Sasaki 1995). The analytical results indicated that both elements were present in detectable 
quantities in al l  sludge subsegments and most drainable liquid samples (see Appendix C). 
Based on the bromide results, the HHF contamination was less than 2 percent for all 
samples. The HHF correction factors were applied to the weight-percent water analytical 
data for all subsegments; the HHF correction factors were not applied to any other analyte. 
The bromide values were chosen for the HHF correction factors because bromide is less 
likely than lithium to form insoluble compounds with tank waste. When lithium and bromide 
results were. compared, the equivalents of lithium recovered were less than those for bromide 
in general. An overall mean and tank inventory were not calculated for these two analytes 
because they are not constituents of the tank waste. 
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5.0 INTERPRETATION OF CHARACTERIZATION RESULTS 

This section discusses the overall quality and consistency of the current sampling results for 
tank 241-B-204 and assesses and compares these results to historical information and 
program requirements. 

5.1 ASSESSMENT OF SAMPLING AND ANALYTICAL RESULTS 

This section evaluates sampling and analysis factors that may impact data interpretation. 
These factors are used to assess the overall data quality and consistency and to identify data 
limitations. 

5.1.1 Field Observations 

The safety screening DQO (Dukelow et al. 1995) requirement to sample from at least two 
widely-spaced risers was fulfilled. Therefore, a horizontal and vertical comparison of the 
analytical results was possible and gave an estimate of waste constituent distribution. No 
sampling problems were noted. All samples achieved 100 percent recovery. 

5.1.2 Quality Control Assessment 

The usual quality control assessment includes evaluating the appropriate standard recoveries, 
spike recoveries, duplicate analyses, and blanks that are performed in conjunction with the 
chemical analyses. All pertinent quality control tests were conducted on the 1995 core 
samples, enabling a full assessment of data accuracy and precision. The S A P  (Sasaki 1995) 
established the specific criteria for the primary analytes (TGA, DSC, bulk density, total 
alpha activity, lithium, and bromide), and the remainder of the analytes were governed by 
the laboratory criteria (DOE 1995). Sample and duplicate pairs that had one or more quality 
control results outside the specified criteria are identified by footnoting the data in 
Appendices B and C. 

The standard and spike recovery results provide an estimate of analysis accuracy. If a 
standard or spike recovery is above or below the given criterion, the analytical results may 
be biased high or low, respectively. The precision is estimated by the relative percent 
difference (RPD), which is defined as the absolute value of the difference between the 
primary and duplicate samples, divided by their mean, times one hundred. The lithium 
analyses had two low spike recoveries, a result of the lithium concentration in the sample 
being two orders of magnitude greater than the spike. When the sample concentration is 
more than four times larger than the spike, the error introduced in calculating the spike 
recovery becomes large and results in a poor recovery. The lithium analyses also had three 
high RPDs. Several spike recoveries and RPDs were outside the target level for total alpha 
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activity. This was caused by low sample activities and high dissolved solids in the samples 
and by possible self-shielding. Several standard recoveries, conducted with total alpha 
activity, were outside the SAP criterion; TGA had three RPDs, and bulk density had one 
RPD outside the limits. Finally, no sample exceeded the criterion for preparation blanks; 
therefore, contamination was not a problem. 

In summary, almost all quality control results for the primary analytes listed above were 
within the boundaries specified in the SAP. The few discrepancies noted should not impact 
data validity or use. None of the remaining data in this report had quality control violations 
(ICP, IC, and GEA analytes). 

5.1.3 Data Consistency Checks 

Comparing different analytical methods can help to assess data consistency and quality. The 
quantity of data available enabIed calculations of mass and charge balances and comparisons 
of the ICP phosphorus and sulfur results with the IC phosphate and sulfate results, 
respectively. 

5.1.3.1 Comparison of Results from Different Analytical Methods. The following data 
consistency check compares phosphate and sulfate results from two analytical methods. A 
close correlation between the two methods strengthens the credibility of both results, whereas 
a poor correlation may bring the data reliability into question. Table 4-2 shows the 
analytical mean results. 

For supernate, the ICP mean total phosphorous result was 680 pg/mL (equivalent to 
2,090 pglmL phosphate). The IC mean phosphate result was 2,060 pglmL. The ICP and IC 
results agree with an RPD of only 1.4 percent. 

For sludge, the analytical phosphorous mean result as determined by ICP was 2,320 pglg 
(equivalent to 7,110 pglg phosphate). The IC phosphate mean result was 3,620 pg/g, which 
yielded an RPD between the two phosphate results of 65 percent. The low IC phosphate 
value is caused by the inability of the water-leach sample-preparation procedure to solubilize 
the water-insoluble phosphate compounds prior to IC analysis. The acid-digestion procedure, 
which is used to dissolve the sludge prior to ICP analysis, is much more likely to yield 
soluble phosphate that is detected as total phosphorous. Comparing IC and ICP results for 
phosphate suggests that only 51 percent of the phosphate in the sludge is water soluble. 

The mean total sulfur value for the supemate, as determined by ICP, was 134 pglmL 
(equivalent to 401 pg/mL sulfate). The mean sulfate value, as determined by IC, was 
785 pglmL; the RPD for the two values is 64.8 percent. The poor agreement between the 
two sulfate values may be caused in part by the IC supernate samples being diluted to very 
near the method's detection limit for sulfate. Therefore, the poor agreement between the 
ICP and IC supernate sulfate values may be caused by inaccuracies associated with 
quantifying sulfate near the IC detection limit. In contrast, the ICP sulfur values tended to 
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fall between five and 10 times the ICP detection limit for sulfur. Therefore, the sulfate value 
calculated from the ICP sulfur results may be a be@ estimate of the sulfate concentration in 
the Supernate than the IC sulfate value. 

The mean ICP sulfur value for the sludge of 95.0 pglg converts to 284 pglg of sulfate. The 
IC sulfate mean result was 648 pglg, which yielded an RPD of 78 percent between the two 
sulfate results. Again, the IC sulfate values for the diluted, water-digested samples were 
near the detection limit of sulfate and the ICP sulfur values tended to be between five and 10 
times the ICP detection limit for sulfur. Furthermore, the water leach of the sludge may not 
have removed all sulfate from the sludge. Therefore, the sulfate value calculated from the 
ICP sulfur results may be a better estimate of the sulfate concentration in the sludge than the 
IC sulfate value. 

5.1.3.2 Mass and Charge Balances. The principle objective in performing mass and 
charge balances is to determine whether the measurements are self-consistent. When 
calculating the balances, only the analytes detected at a concentration of 3,000 pglg or 
greater were considered (see Table 4-2). Only the sludge portion of the waste was 
considered because it comprises 98 percent of the tank contents. 

Except for sodium and potassium, all cations were assumed present in their most common 
hydroxide or oxide form, and the concentrations of the assumed species were calculated 
stoichiometrically (see Table 5-1). Because precipitates are neutral species, all positive 
charge was attributed to the sodium and potassium cations. The anionic analytes were 
assumed present as sodiumlpotassium salts and were expected to balance the positive charge 
exhibited by the cations (see Table 5-2). Phosphorus is assumed present as the soluble 
phosphate ion and the insoluble compound bismuth phosphate. The conentration of the 
insoluble phosphate was found by subtracting soluble phosphate, as determined by IC, from 
the total amount of phosphate calculated from total phosphorous by ICP. The concentrations 
of the cationic species, the anionic species, and the percent water were used to calculate the 
mass balance. The uncertainty estimates (RSDs) associated with each analyte are also given 
in the tables. Uncertainty estimates for the cation and anion totals and the overall uncertainty 
(see Table 5-3), were computed by a statistical technique known as the propagation of errors 
(Nuclear Regulatory Commission 1988). 

The mass balance was calculated from the formula below. The factor 0.0oO1 is the 
conversion factor from pglg to weight percent. 

Mass balance = I Water + O.OOO1 x {Total Analyte Concentration} 
= R Water + 0.0001 x {BiPO, + Bi,03 + Cr(OH), + FeO(0H) + La(OH), 
+ MnO(0H) + Na+ + K+ + F- + NO; + PO,-') 

The total analyte concentrations calculated from the above equation is 203,000 pglg. The 
sludge mean weight percent water obtained from TGA (see Table 4-2) is 77.1 percent or 
771,000 pglg. The mass balance resulting from adding the percent water to the total analyte 
concentration is 97.4 percent (see Table 5-3). 
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Bismuth 
Chromium 
Iron 

Table 5-1. Cation Mass and Charge Data. 

40,700 Bi203 45,400 5.8 0 
3,240 Cr(OW3 6,420 5.7 0 
3,810 FeO(0H) 6.060 12.1 0 

IBismuth 1 7.680 I BPO, I 11.200 I 5.8 1 0 I 

Total 139,000 1 2.1 1 1,290 

Lanthanum I 10,400 I w w 3  1 14,200 I 2.6 I 0 
Manganese I 14,800 1 MnO(0H) I 23,700 I 2.7 I 0 

Fluoride 
Nitrate 
Phosphate 

Potassium I 5,780 I K+ I 5,780 1 1.8 1 148 
Sodium I 26,200 1 Na+ I 26.200 I 2.3 I 1.140 I 

7,080 F 7,080 9.5 373 
52,900 NO; 52,900 7.4 853 
3,620 PO,". 3,620 8.8 114 

Nitrate 
Phosphate 

Table 5-2. Anion Mass and Charge Data. 

- .- I . _  I - - -  

52,900 NO; 52,900 7.4 853 
3,620 PO,". 3,620 8.8 114 

Total 63,600 6.3 1,340 

Table 5-3. Mass Balance Totals. 

Total 63,600 6.3 1,340 
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Total from Table 5-1 
Total from Table 5-2 
Water 96 
Grand Total 

139,000 2.1 
63,600 6.3 

771,000 0.9 
974,000 0.9 
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The following equations demonstrate the derivation of total cations and total anions; the 
charge balance is the ratio of these two values. 

Total cations &eq/g) = [Na+]/23.0 + p+]/39.1 = 1,290 p q / g  

Total anions &q/g) = Fl119.0 + [N0;]/62.0 + Ipa1131.7 = 1,340 peqlg 

The charge balance obtained by dividing the sum of the positive charge by the sum of the 
negative charge was 0.96. 

In summary, the above calculations yield reasonable mass and charge balance values (close to 
1.00 for charge balance and 100 percent for mass balance), indicating that the analytical 
results and the assumptions used in interpreting them are generally self-consistent. 

. 

5.2 COMPARISON OF HISTORICAL WITH ANALYTICAL RESULTS 

Based on the tank waste transfer history, tank contents have not changed since 1974. 
Therefore, it is possible to compare historical sludge sampling from 1978 and the sludge 
results from the 1995 core sampling event. The 1995 sampling was well documented and 
should be representative of the tank contents. No specific information was available about 
sample location, depth, or number of samples in the 1978 data so it is not known how 
representative these samples were. These data are not validated and are for comparison 
only. No decisions regarding the waste in tank 241-B-204 should be based on the 1978 data. 

Table 5-4 compares the two data sets. The 1978 results were derived by summing the water 
soluble and acid (fusion) results for each analyte (see Appendix D). Only one plutonium 
value was available from the 1978 results. It is unknown whether this represents a sum of 
all plutonium isotopes or just one of them. When comparing to the 1995 total alpha activity 
result, it was assumed that plutonium was the only alpha emitter present, and that all 
plutonium was present as u9’u. The conversion factor of 0.0615 Ci/g was used to convert 
the 1978 plutonium result of 9.74E-06 g/g to 0.599 pCi/g total alpha. 

As seen from the large RPDs, most analytes do not compare well. The percent water and 
density results compare very well indicating the liquid content of the tank has remained 
unchanged. Although the waste-water content might have been expected to decrease between 
the two sampling events because of 17 years evaporation, very little evaporation may have 
occurred because the thermal driver for evaporation is very small, and the tank is passively 
ventilated. The large differences between the results of the two sampling events may be 
caused by different sampling depths and locations and the possibility that 1978 results do not 
represent the tank waste and may not be valid. 
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Bismuth 
Chromium 
Iron 

Table 5-4. Comparisons of Sludge Data from the 1978 and 1995 
Sampling Events for Tank 241-B-204. 

62,000 48,400 24.6 
400 3,240 156 
29,000 3,810 154 

Notes: 
'Brevick et al. (1994s) 

mhese data are not validated and are. for comparison only. 

'S& (1996b) 

'Calculated from totnl plutonium. 
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Table 5-5 compares the calculated mean concentrations for tank 241-B-204 sludge samples 
with those of tanks 241-B-201, 241-B-202, and 241-B-203. The HTCE estimates 
(Agnew 1996) identical sludge compositions for these four tanks. 

Tank 241-B-201 was the first of the four tanks to receive waste. It received 224 waste in the 
first quarter of 1952; no other waste transfers were made into the tank. Tank 241-B-204 
received 224 waste from the second quarter of 1952 to the third quarter of 1952 and B Plant 
flush water from the fourth quarter of 1952 to the first quarter of 1953. These wastes 
cascaded from tank 241-E204 to tank 241-B-203, then to tank 241-B-202, then to a crib. 

Because tanks 241-E204 and 241-B-203 are adjacent tanks in a cascade, they are expected to 
be similar in composition. Table 5-5 shows the waste compositions of the tanks are similar. 
Almost all analytes are within *30 percent of each other. The limited number of analytes 
for tank 241-E202 also compare well with tank 241-B-204. There is less similarity between 
tanks 241-B-201 and 241-B-204. Because tank 241-B-201 was the frst to receive 224 waste, 
the composition of the 224 waste stream at startup might vary from later waste. Also, higher 
concentrations of aluminum, cesium, and strontium suggest that some first cycle 
decontamination waste and cladding waste may have been mixed in with the 224 waste that 
went to tank 241-B-201. 

5.3 TANK WASTE PROFILE 

The visual description of the sludge samples from both risers was soft, damp, and black 
thereby indicating possible homogeneity within the sludge layer. The color of the drainable 
liquid samples varied. Information on the vertical disposition of the tank contents was 
available from the TLM (see Figure 2-3), indicating that the waste consists of several inches 
of supernatant covering approximately 250 inches of sludge (composed of a single waste 
type). Thus, the waste sample description and the TLM indicate that a thin supernate layer 
overlies the sludge layer and that the sludge layer may be vertically homogeneous. 

Because vertical profiles of the tank waste were taken from two widely-spaced risers, an 
analysis of variance (ANOVA) was conducted on the 1995 samples to determine whether 
there were horizontal andlor vertical variations in the analyte concentrations. These 
calculations were performed only for analytes that had half or more of their individual 
measurements above the detection limit. The ANOVA generates a p-value that is compared 
with a standard significance level (CY = 0.05). If a p-value is below 0.05, there is sufficient 
evidence to conclude that the sample means are significantly different from each other and 
that the difference is not due to chance. However, if a p-value is above 0.05, there is not 
sufficient evidence to conclude that the samples are significantly different from each other. 
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Table 5-5. Comparison of B-200 Series Tank Compositions. (2 sheets) 
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Table 5-5. Comparison of B-200 Series Tank Compositions. (2 sheets) 

Notes: 
na = notanalyzed 
nr = notreported 

'Header et 4. (1994) 
2Dougherty and Tran (1995) 
)Jo et d. (19%) 
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For drainable liquid samples, the results of the ANOVA indicated that none of the 17 
analytes tested showed concentration differences between the two cores. The sludge results 
indicated that only three of 29 analytes tested had concentration differences between the two 
cores: bismuth, silicon, and density (with pvalues of 0.0026, 0.0034, and 0.0006, 
respectively). The test for vertical differences between the main segments was conducted 
only on the sludge samples because of the very limited vertical data from the drainable liquid 
results. Fourteen of the 29 analytes tested on the segment level, all metals, showed 
significant vertical concentration differences @values are given in parentheses): aluminum 
(< 0.001), calcium (< 0.001), cerium (0.033), chromium (< 0.001), lanthanum (0.006), 
manganese (< 0.001), nickel (< 0.001), phosphorus (< 0.001), potassium (< 0.001), 
silicon (< 0.001), sodium (0.003), strontium (< 0.001), sulfur (0.002), and zinc 
(< 0.001). For these analytes showing vertical differences, no obvious general trend of 
increasing or decreasing analyte concentration as a function of depth was apparent. Of these 
14 analytes, only seven have mean concentrations above 0.1 weight percent and only 
lanthanum, manganese, and sodium have mean concentrations above 1 weight percent. 
Subsegment concentrations ranged from 0.67 to 1.44 weight percent for lanthanum, 0.88 to 
1.92 weight percent for manganese, and 2.24 to 2.90 weight percent for sodium. 

In summary, horizontal concentration differences in the tank waste do not appear to exist. 
Vertically, the results of the statistical tests for the sludge layer indicate about half the 
analytes showed some differences among the segments, but no obvious trends appeared in 
analyte concentration as a function of the sample point in the tank. 

5.4 COMPARISON OF TRANSFER HISTORY WITH ANALYTICAL RESULTS 

Table 5-6 shows the HTCE predictions for the contents of tank 241-B-204 and Table 4-2 
shows the mean sludge concentrations from the 1995 core sampling event. This comparison 
is for information purposes only, because the HTCE values have not been validated and 
should not be used for decisions affecting the waste in tank 241-B-204. 

The HTCE and analytical values generally did not agree well. Eighteen analytes were 
compared. Only five analytes (potassium, chloride, nitrate, density, and percent water) 
exhibited RPDs less than 50 percent; of these, only one (chloride) exhibited an RPD less 
than 10 percent. Six analytes (calcium, chromium, manganese, nitrite, oxalate, and total 
alpha) exhibited RPDs grater than 150 percent. The RPDs for the remaining analytes were 
between these two extremes. 

Table 5-6 shows the anion mean sludge concentrations as determined using a water-leach 
sample prqaration and IC; therefore, the results for the anions forming insoluble 
compounds, fluoride and phosphate, will be biased low. If the phosphate and sulfate values, 
as calculated from ICP results, are cornpard with the HTCE predictions, the agreement for 
those two species is somewhat better. The phosphate and sulfate values, as determined by 
ICP, are in parentheses. 
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Calcium 
Chromium 
Iron 

Table 5-6. Comparison of HTCE Predictions with the 
1995 Analytical Results for Tank 241-B-204. (2 sheets) 

7,100 305 184 
130 3,240 185 
14,600 3,810 117 

~ 

Lanthanum 123,900 110,400 178.7 
Manganese I154 114.800 I196 

Notes: 
'Agnew (1996) 
%eae data are not val~dsted and are for mmponm only. 

(1996b) 
'Results rn parentheses are calculated From ICP results. 
5Calculated from total plutomum. 
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The original process flowsheets from the lanthanum fluoride process were reviewed 
(Schneider 1951), and the source terms for the HDW definition of 224 (lanthanum fluoride) 
waste were examined. Results of this investigation provided plausible explanations for the 
large discrepancies observed for some analytes between the two data sets. 

The HTCE underestimates the concentrations of bismuth, chromium, and manganese. 
Sodium bismuthate (NaBiO,) was used as the primary oxidant during efforts to oxidize 
plutonium for separation from fission products. Sodium dichromate (Na2Cr2Q) was used as 
a holding oxidant to s t a b w  oxidized plutonium. It is possible that the HDW did not take 
into account the metals used in these oxidizing compounds. According to Schneider (1951), 
potassium permanganate m0,) was determined to be an acceptable substitute for sodium 
dischromate in laboratory tests. However, the use of potassium permanganate is not 
specifically documented in the process flowsheets. The elevated levels of manganese in the 
waste samples strongly suggest that potassium permangante was used. 

The HTCE overestimated the concentration of iron. It appears the HDW source term is 
biased high. From the process flowsheets, iron was not expected to be present in the 
quantities predicted by the HTCE. The discrepancy is probably caused by overestimating 
iron from corrosion. 

It appeared that the HTCE also overestimated the concentration of sodium. Sodium and 
nitrate are the soluble chemical species present in the greatest quantities, and their charges 
can be expected to balance each other more or less. This prediction was born out in the 
analytical results evidenced by the change balance (see Section 5.1.3.2). Of the 1,290 Feq/g 
of positive charge, 1,140j~eqlg are attributed to sodium. Nitrate contributed 853 peq/g to the 
anion total of 1,340 peqlg. A comparison of the sodium and nitrate values gives a ratio of 
1.34. The HTCE values should be similarly distributed. However, a ratio of the HTCE 
sodium and nitrate predictions on a p q / g  basis yields a value of 3.4. Consequently, it 
appears that a high bias in the HTCE sodium prediction does exist. 

The reason for the poor agreement in fluoride concentrations is a deficiency in the analytical 
results. Because fluoride is measured by IC after a water digestion, only the soluble fluoride 
is measured. This does not compare with the HTCE fluoride value, which includes both 
soluble and insoluble fluoride. 

The reason for the large ?3TCE prediction of oxalate is unknown. Organic material is not 
expected to be present in lanthanum fluoride in the high quantities estimated by the HTCE. 
In addition, the low radionuclide content of the waste is unlikely to produce large amounts of 
oxalate as an organic degradation product. 

Finally, the HTCE prediction for weight percent water is too low. It is known from other 
samples of 224 waste (tanks 241-B-201, 241-B-202, 241-B-203, and 241-T-111) that the 
percent water in this waste type is 60 to 85 weight percent. 
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In summary, the problems that occur when estimating the composition of the 224 waste are 
probably caused by documentation which does not describe the waste as it currently exists. 
A more accurate estimate of the 224 waste probably could be derived by examining the 
analytical results from all tanks containing 224 waste. 

5.5 EVALUATION OF PROGRAM REQUIREMENTS 

The two tank 241-B-204 core samples analyzed at the 2223 Laboratory were taken to meet 
the requirements of the safety screening DQO (Dukelow et al. 1995). This section discusses 
the requirements of the DQO and compares the analytical data to defined concentration 
limits. 

5.5.1 Safety Evaluation 

Data criteria, identified in the safety screening DQO, are used to assess the waste safety and 
to check for unidentified safety issues. The DQO requires a vertical profile of the tank waste 
from two widely-spaced risers. This requirement was met. Of the five primary analyses 
required by the DQO, three have decision criteria thresholds which, if exceeded, could 
warrant further investigation to ensure tank safety. These three analyses include DSC to 
measure the fuel content, a determination of the total alpha activity to evaluate the criticality 
potential, and a measurement of the flammability of the tank headspace vapors. 

The safety screening DQO has established a notification limit of -480 Jlg (dry weight basis) 
for exothermic reactions detected during the DSC analysis. No exothermic reactions were 
observed in any tank 241-B-204 samples. 

The safety screening DQO decision threshold for criticality screening is 1 glL plutonium, or 
41 pCilg as specified in the SAP. All results were well below the limit, with 0.496 pCig 
being the largest single result. The highest 95 percent upper confidence level limit for these 
results was 1.00 pCilg, far below the DQO limit. 

The DQO notification limit for flammable gas concentration in the tank headspace is 
25 percent of the lower flammability limit. Combustible gas meter readings taken at the time 
of sampling revealed the concentration of flammable gases to be 0 percent of the lower 
flammability limit. 

In summary, the October 1995 core sampling event met all the requirements of the safety 
screening DQO. Table 5-7 lists the safety issues, the properties of concern and their 
notification limits, and the corresponding analytical results. 
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criticality Total alpha activity 41 pCilg 0.264 pCi/g 
Flammable gas Flammable gas 25 percent of the 0 percent of the 

lower flammability lower flammability 
limit limit 

Table 5-7. SafeW Screening Data Quality Objective Decision Variables and Criteria. 

I No exothermic I reactions 
I FerrocyanidelOrganics Total fuel content I 

Another factor in assessing tank waste safety is the heat generation and the temperature of 
the waste. Heat is generated in the tanks from radioactive decay. Radionuclides were only 
analyzed on one subsegment from one core. If the sludge is assumed to be homogeneous, a 
tank heat load of < 0.8 W (< 3 Btulhr) is estimated from the analytical data. The HTCE 
prediction was zero Previck et al. 1994a), and the heat load, based on headspace 
temperature, was 47.2 W (161 Btulhr) (Kummerer 1994). These estimates are well below 
the 11,700 W (40,000 Btulhr) threshold differentiating high-hat from low-heat tanks 
(Bergmann 1991). Because an upper temperature limit has been exhibited (see 
Section 2.4.3), it may be concluded that any heat generated from radioactive sources 
throughout the year is dissipated. 

Another safety related issue relates to the drying of wastes after they have been saltwell 
pumped. Tank 241-B-204 was not saltwell pumped, but it was interim stabilized in 
June 1984. The tank is not actively ventilated; therefore, the water loss from the waste is 
expected to be low. The sludge in tank 241-B-204 has a uniformly high water content (75 to 
80 weight percent) which is similar to that measured in a sludge sample taken in 1978 prior 
to stabilization. There is a small amount of Supernate (1 kgal) in the tank. Liquid level 
readings indicate a decrease in the liquid level of approximately 1.3 cm (0.5 in.) or 
approximately 370 L (100 gal) since the tank was stabilized. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The waste in tank 241-B-204 has been sampled and analyzed according to the requirements 
listed in the Tank Safety Screening Dura QuaZity Objective (Dukelow et al. 1995). The tank 
was core sampled using the push-mode method in October 1995. To assess tank safety, the 
safety screening DQO required analyses for energetics, weight percent water, density, total 
alpha activity, and the flammable gas COncenUation in the tank headspace. In addition, the 
SAP required the laboratory to perform ICP and IC analyses to determine the concentrations 
of lithium and bromide, indicators of contamination by the hydrostatic head fluid. The 
laboratory was also required to report all results generated by ICP and IC not just lithium 
and bromide (Sasaki 1996b). Finally, one subsegment was subjected to GEA and "Sr 
analysis to obtain information for the disposal of laboratory waste. All samples were 
analyzed at the Westinghouse Hanford Company 2224 Laboratory. 

All analyses met the requirements of the safety screening DQO. No exothermic reactions 
were observed in the DSC analysis. Weight percent water was measured by TGA for the 
correction of the DSC results to a dry-weight basis; the overall mean (corrected for HHF 
contamination) was 77.1 wt% for the sludge and 89.1 wt% for the Supernate. (Dry-weight 
corrections of the DSC results were not performed because no exotherms were observed.) 
The total alpha activity overall mean was 0.264 pCilg, well below the DQO notification limit 
of 41 pCilg. Finally, the concentration of flammable gas in the tank headspace was zero 
percent of the lower flammability limit. No quality assurance issues were identified that 
affected the interpretation of the analytical results. Based upon the decision criteria of the 
safety screening DQO, this tank may be categorized as "safe." 

The heat load estimate based on analytical results was < 0.8 W (< 3 Btu/hr), the HTCE 
prediction was zero, and the heat load based on headspace temperature was 47.2 W 
(161 Btulhr). Because the tank temperature is not continuously increasing, it may be 
concluded that any heat generated from radioactive sources throughout the year is dissipated. 

Hydrostatic head fluid marked with a lithium bromide tracer was used during core sampling 
operations, and some contamination was detected in all samples; the maximum calculated 
HHF contamination was two weight-percent water. Corrections for the HHF contarnination 
were applied to the weight-percent water measurements. 

The results from the 1995 core samples show that the major cation constituents of the sludge 
are bismuth, chromium, iron, lanthanum, manganese, potassium, and sodium. Major anion 
constituents are fluoride, nitrate, and phosphate. Charge and mass balance calculations based 
on the 1995 sludge sample results indicate that the results appear to be reasonably self- 
consistent. The charge balance yielded a value of 0.96 (ideal = l), and the mass balance 
was 97.4 percent (ideal = 100 percent). Analysis of variance of the analytical data revealed 
only minor horizontal heterogeneity and statistically significant vertical heterogeneity in the 
sludge layer. 
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Comparing the analytical results of the sludge from the 1995 core samples to 1978 historical 
results yielded mixed results. The sludge density and percent water values compare closely 
for the two data sets. However, many of the values for the chemical constituents, especially 
the major components, compare poorly. Because the details of the 1978 sampling event 
(such as riser number, sample depth, etc.) are unknown, and the 1995 results are an overall 
estimate for the entire tank, the two sets of samples may not be entirely comparable. 

Between the HTCE estimate and the 1995 samples, only five analytes (potassium, chloride, 
nitrate, density, and percent water) compare favorably, and other major analytes (bismuth, 
sodium, fluoride, and phosphate) compare poorly. The poor fluoride and phosphate 
correlations may be due in part to the limitations of the water-leach sample preparation 
method used prior to the IC analysis of the 1995 samples. The water-leach sample 
preparation allows only a fraction of the insoluble fluoride and phosphate solids to be 
determined. The poor correlation of the other analytes between the HTCE and the 1995 core 
samples may indicate poor source term estimates for, or poor modeling of, those analytes in 
the HTCE. 
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APPENDIX A 

SAMPLE INFORMATION FOR-1995 CORE SAMPLING 

A. l  INTRODUCTION 

Appendm A contains the sample information for tank 241-B-204 push-mode cores 112 and 
114 collected in October 1995. Table A-1 shows the location of specific sample information 
in Tables A-2 through A-5. AU data, except the core segment depths, m from Sasaki 
(1996b); core segment depths were obtained in a telephone conference from the core 
sampling cognizant engineer. 

Table A-1. SamDle Information Tables 

Core and segment number 
Customer sample number 
Sample depth 
Drill string dose rate 

Table A-2 

Core and segment number 
Subsegment breakdown 
Subsegment recovery (grams) 

Table A-3 

Core and segment number 
Laboratory sample number 
Analyses performed 

Table A-4 

Type of analysis 
Analytical instrument 
Sample preparation procedure number 
Analytical procedure number 

Table A-5 

A-3 
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Table A-2. Push-Mode Cores 112 and 114 Sample Information. (2 sheets) 
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Table A-2. Push-Mode Cores 112 and 114 Sample Information. (2 sheets) 

I 2 I 95-247 
I 

3 1  95-248 

95-249 

95-250 

95-25 1 

95-252 

95-253 

95-254 

95-255 

95-256 

95-257 

95-258 

95-259 

Field blank 

I Hydrostatic head fluid blank 

148.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

4&3 (194) 

48.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

48.3 (19.0) 

27.9 (11.0) 

nla 

n/a 

6.22 (245.0) < 0.5 

5.74 (226.0) < 0.5 

(169.0) < 0.5 

(150.0) < 0.5 :.: (131.0)l < 0.5 1 
(!!2.0) < 0.5 
(93.0) < 0.5 -1 
(36.0) < 0.5 

0.43 (17.0)l < 0.5 1 

Notes: 
nla = not available or not applicable 

tustomer sample numbei 

"Sample lengtb. is the distance the drill string was advanced for that core segment and is nor 
necessuily the same as the length of the recovered core. 

'Sample elevation is mewred from the bottom centerline of the tank to the top of the segment; these 
values are appmximate, and the uncertainty on these values is unknown. 
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Table A-3. Subsampling Scheme, Recovery, and Sample Description. (3 sheets) 

2 
i < I Estimated sample volume was 150 &. LL __ 

whole 40.2 g DL was opaque and dark grayblack. Three to foux 
DL 
LL 122.5 E 

125.6 in. of solids extruded. Solids were wet and black 
and did not retain their shape. No facies present. 

8 

9 

10 

11 

black, damp, and soft sludge that retained its shape. 

Upper Ih 182.8 g 19 in. of solids were extruded. Solids were a 
black, damp, and soft sludge that retained its shape. 
No facies or DL. 

Upper Ih 190.2 g 19 in. of solids were extruded. Solids were a 
bwer black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL < 5 mL 
Upper 206.4 g 19 in. of solids were extruded. Solids were a 
bwer black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL < 5 m L  
Upper 'h 194.5 g 19 in. of solids were extruded. Solids were a 
bwer 
LL < 5 mL 

% 184.0 
LL 7.4 g 

176.9 

161.8 

183.6 black, damp, and soft sludge that retained its shape. 
~ No facies or DL. 
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13 

14 

Tahle A-3. Subsamdine Scheme. Recoverv. and Smule Descriution. (3 sheets) 

LL < 5 m L  
Upper 'h 184.0 g 19 in. of solids were extruded. Solids were a 
-hwer black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL < 5 m L  
Umer 'h 197.4 E 19 in. of solids were extruded. Solids were a 

191.7 

i" 

black, damp, and soft sludge that retained its shape. 

2 

3 

black, damp, and soft sludge. Bottom 15 in. 
retained its shape but slumped slightly. Top 4 in. 

black, damp, and soft sludge that retained its shape. 
No facies or DL. 

ge that retruned its shape. 
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8 

9 

10 

Table A-3. Subsamplmg Scheme, Recovery, and Sample Description. (3 sheets) 

~~ 

U G  'h 19 in. of solids were extruded. Solids were a 
hwa % 183.5 black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL c 20 mL 
Upper lh 172.0 g 19 in. of solids were extruded. Solids were a 
Lower 
LL < 20mL 
U m r  $5 179.1 B 19 in. of solids were extruded. Solids were a 

175.5 g 

191.1 black, damp, and soft sludge that retained its shape. 
' No facies or DL. 

12 

13 

14 

black, damp, and soft sludge that retained its shape. 
No facies or DL. 

~ ~~~ 

Upper 'h 19 in. of solids were extruded. Solids were a 
hwer 'h 198.6 black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL < 20 mL 
Upper 'A 171.3 g 19 in. of solids were extruded. Solids were a 
hwer ~h 198.2 black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL < 5 mL 
Upper 'h 195.5 g 19 in. of solids were extruded. Solids were a 
Lower 'h 176.3 black, damp, and soft sludge that retained its shape. 

No facies or DL. 
LL < 5 mL 

165.6 g 

a 

Field blank 
Hydrostatic head fluid 
blank 

213.6 g 
nla nla 

Clear liquid. No solids. No liner liquid. 

Note: 

DL = drainable liquid 
LL = linerliquid 
d a  = not applicable 
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Table A-4. Summary of Samples and Analyses. (8 sheets) 

Bulk density 
TGA, DSC 

2987 Alpha 
DL 2984 TGA, Specific gravity, DSC, ICP, IC, 

Alpha 
LL. 2986 TGA, Specific gravity, DSC, ICP, IC, 

Abha 
Upper 'h 2988 Bulk density 

13037 TGA, DSC 
3061 I ICP I 3085 I IC 

Lower $5 (2989 1 Bulk densitv 
3038 TGA, D S 6  
3062 ICP 
3086 IC 
3109 Alpha 

3039 TGA, DSC 
3063 ICP 
3087 IC 

3040 TGA, DSC 
3064 ICP 
3088 IC 
3110 Alpha 

Upper Ih 2991 Bulk density 

Lower 'h 2992 Bulk density 

A-9 



6 
3111 Alpha 

3043 TGA, DSC 
3067 ICP 

Upper 2995 Bulk density 

A-IO 

Lower 

Upper I h  

Lower 'h 

Upper% 

Lower $4 

3091 IC 
2996 Bulk density 
3044 TGA, DSC 
3068 ICP 
3092 IC 
3112 Alpha 
2997 Bulk density 
3045 TGA, DSC 
3069 ICP 
3093 IC 
2998 Bulk density 
3046 TGA, DSC 
3070 ICP 
3094 IC 
3113 Alpha 
2999 Bulk density 
3047 TGA, DSC 
3071 ICP 
3095 IC 
3000 Bulk density 
3048 TGA, DSC 
3072 ICP 
3096 IC 
3114 Alpha 
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Upper% 

Lower 'h 

Upper% 

Lower% 

11 

12 

3116 Alpha 
3005 Bulk density 
3053 TGA, DSC 
3077 ICP 
3101 IC 
3006 Bulk density 
3054 TGA, DSC 
3078 ICP 
3102 IC 
3117 Alpha 
3007 Bulk density 
3055 TGA, DSC 
3079 ICP 
3103 IC 
3008 Bulk density 
3056 TGA, DSC 
3080 ICP 
3104 IC 
3118 Alpha 

A-11 



WHC-SD-WM-ER-581 Rev. 0 

13 

14 

Table A-4. Summan, of Sam1 

Lower 'h 

3057 
308 1 
3105 
3010 
3058 
3082 

3107 

3060 
3084 
3108 
3120 

Lower ah 

bwer 'h 
3257 

3309 
3334 

% and Analvses. (8 sheets) 

Bulk density 
TGA, DSC 
ICP 
IC 
Bulk density 
TGA, DSC 
ICP 
IC 
Alpha 
Bulk density 
TGA, DSC 
ICP 
IC 
Bulk density 
TGA, DSC 
ICP 
IC 
Alpha, Americium, Cobalt, Cesium, 
Europium, Strontium 

TGA, DSC, ICP, IC, Alpha 
Bulk densitv 
TGA, DSC' 
[CP 
[C 
Bulk density 
TGA, DSC 
[CP 
[C 
4lpha 
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Upper $5 

6 

3338 Alpha 
3212 Bulk density 
3266 TGA, DSC 
3292 ICP 

7 

Lower $5 

Upper 'h 

Lower 'h 

Upper 'h 

Lower 'h 

i 

3318 IC 
3213 Bulk density 
3267 TGA, DSC 
3293 ICP 
3319 IC 
3339 Alpha 
3214 Bulk density 
3268 TGA, DSC 
3294 ICP 
3320 IC 
3215 Bulk density 
3269 TGA, DSC 
3295 ICP 
3321 IC 
3340 Alpha 
3216 Bulk density 
3270 TGA, DSC 
3296 ICP 
3322 IC 
3217 Bulk density 
3271 TGA, DSC 
3297 ICP 
3323 IC 
3341 Alpha 

I 3264 TGA, DSC 
13290 

TGA, D S 6  

Bulk density 
TGA, DSC 

3317 
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Lower ?4 

Upper lh 

Lower 

Upper 'h 

Lower 'h 

Upper 'h 

Lower % 

11 

3298 ICP 
3324 IC 
3219 Bulk density 
3273 TGA, DSC 
3299 ICP 
3325 IC 
3342 Alpha 
3220 Bulk density 
3274 TGA, DSC 
3300 ICP 
3326 IC 
3221 Bulk density 
3275 TGA, DSC 
3301 ICP 
3327 IC 
3343 Alpha 
3222 Bulk density 
3276 TGA, DSC 
3302 ICP 
3328 IC 
3223 Bulk density 
3277 TGA, DSC 
3303 ICP 
3329 IC 
3344 Alpha 
3224 Bulk density 
3278 TGA, DSC 
3304 ICP 
3330 IC 

3225 Bulk density 
3279 TGA, DSC 
3305 ICP 
3331 IC 
3345 Alpha 

12 

3 

I I3272 I TGA. DSC' 
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N o w  
n/n = not applicable 

‘All lnborptory sample numbers b e p  wth ~ 9 5 ~ o 0  
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Table A-5. Analytical Procedures. 

LA-514-113, Rev. C-1 

Notes: 
n/a = not applicable 
Rev. = revision 
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APPENDIX B 

ANALYTICAL RESULTS FROM 1995 CORE SAMPLING 

B.l INTRODUCTION 

Appendix B reports the chemical, radiochemical, and physical characteristics of 
tank 241-B-204 in table form and in terms of the specific concentrations of metals, ions, 
radionuclides, and physical properties. 

Tables B-1 through B-53 list the following information: laboratory sample identification; 
sample origin (codsegmenffsubsegment); an original and duplicate result for each sample; a 
sample mean; a mean for the tank in which all cores, segments, and subsegments are 
weighted equally; a relative standard deviation of the mean (RSD mean]); and a projected 
tank inventory for the particular analyte using the weighted mean and the appropriate 
conversion factors. The projected tank inventory column is not applicable to the percent 
water, DSC, TGA, or bulk density data. The data are listed in standard notation for values 
greater than 0.001 and less than 100,OOO. Values outside these limits are listed in scientific 
notation. 

A description of the units and symbols used in the analyte tables and the sources used in 
compiling the analytical data (Sasaki 1996b) are found in the List of Terms and Section 7.0, 
respectively. For information on sampling rationale, locations, and descriptions of sampling 
events, see Section 3.0 and Appendix A. 

B.2 ANALYTE TABLE DESCRIPTION 

Tables B-1 through B-50 describe the organization of the chemical species and radionuclide 
tables. Tables B-51 through B-53 contain the TGA, DSC, and density results; the 
organization of these tables is similar to the chemical species tables with only slight 
variations. 

Column 1 lists the laboratory sample for which the analyte was measured. 

Column 2 lists the core and segment from which each sample was derived. The first number 
is the core number; it is followed by a colon and the segment number. 

Column 3 lists the name of the segment portion (subsegment) from which the sample was 
taken. This can be the entire segment (whole), the drainable liquid portion @L), or the 
upper or lower half segment portions. 

B-3 
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Columns 4 and 5 (Result and Duplicate) are self-explanatory. The "Mean" is the average of 
the result and duplicate values. All values, including those below the detection level 
(indicated by the less-than symbol, <), were averaged in calculating the sample means. If 
the result and duplicate values were both nondetected, the mean is expressed as a nondetected 
value. If one of the two values is nondetected and one is detected, or if both are detected, 
then the sample mean is reported as a detected value. The result and duplicate values and 
the result/duplicate means are reported in the tables exactly as found in the original 
laboratory data package. The means may appear to have been rounded up in some cases and 
rounded down in others. This is because the analytical results given in the tables may have 
fewer significant figures than originally reported not because the means were incorrectly 
calculated. 

Column 7 is the overall (or analyte concentration) means for the waste in tank 241-3204; 
they were calculated as follows: 

The drainable liquid means were calculated by averaging the segment means within a core, 
then averaging the two core means to obtain an overall mean. 

The estimated overall sludge mean based on segment level data were calculated in the 
following manner. The sample/duplicate results within a subsegment were averaged to 
obtain a subsegment mean, subsegment means were averaged to obtain a segment mean, then 
segment means were averaged to obtain a core mean, and finally the two core means were 
averaged to obtain the overall mean. 

Column 8 (RSD [Mean]) is 100 times the standard deviation of the mean divided by the 
overall tank mean. The standard deviation of the mean was estimated using standard 
ANOVA statistical techniques. Relative standard deviations of the mean were not computed 
for analytes that had greater than 50 percent nondetected values. For analytes with 50 
percent or more detected results, all data for a given analyte were used in the calculation. 

Column 9 (projected inventory) is the product of the overall analyte concentration mean, the 
volume of tank waste (185 kL for the sludge and 4 kL for the drainable liquid), the bulk 
density of the waste (1.19 g/mL for the sludge and 1.05 g/mL for the drainable liquid), and 
the appropriate conversion factors. 

The four quality control parameters assessed on the tank 241-B-204 samples were standard 
recoveries, spike recoveries, duplicate analyses (RPDs), and blanks. These were 
summarized in Section 5.1.2. Sample and duplicate pairs, in which any quality control 
parameters were outside their specified limits, are footnoted in column 6 of the following 
tables. Limits for quality control parameters were specified only for total alpha, TGA, DSC, 
specific gravity, bulk density, lithium, and bromide analyses because these were the analyses 
required by the applicable DQO. 
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Table B-I. Tank 241-B-204 Analyhcal Results: Aluminum. (3 sheets] 



895TWO3299 
s95TWO3300 
S95TWO3301 
S95Too3302 
S95Too3303 
895rn3304 
S95Too3305 
s95To03306 
S95Too3307 
-le 119 
395Too2976 
395lW2984 
895T003255 

Table B-1. Tank 241-B-204 Analytical Results: Aluminum. (3 sheets) 

139.30 138.20 
114: 13 I Uooer '/I 144.80 139.50 1 42.15 

I Lower 'A 144.50 143.00 143.75 ~ 

114: 14 I UuDer 'h 146.40 148.80 147.60 
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Table B-3. Tank 241-B-204 Analvtical Results: Arsenic. (3 sheets) 

< 39.1 
< 41.4 
< 34.3 
< 37.2 
< 45.6 
< 40.7 
< 94.9 
< 107 
< 97.8 

< 24.1 I < 18.8 1 < 21.5 
< 22.5 I < 21.3 I < 21.9 

< 38.1 
< 38.0 
< 38.1 
< 36.4 
< 41.1 
< 34.8 
< 115 
< 96.6 
< 101 

S95Too3066 Lower 

< 17.6 < 23.3 < 20.5 
< 24.3 < 22.2 < 23.3 
< 43.7 < 41.6 < 42.7 
< 23.1 < 19.5 < 21.3 

S95Mo3067 ] 112:6 \Upper Lh I < 46.6 I < 34.6 I < 40.6 
S95Too3068 I I Lower c/i 

S95Mo3069 I 112:7 I U~oer 'h 
< 22.3 I < 19.4 I < 20.9 
< 36.4 I < 38.1 I < 37.3 

S95Too3070 I I Lower 
S95Too3071 I 112:8 I U~oer 

I S95Too3080 

Lower l/i 

< 35.1 I < 34.3 I < 34.7 
< 21.0 I < 23.0 I < 22.0 

< 38.6 
< 39.7 
< 36.2 
< 36.8 
< 43.4 
< 37.8 

< 99.4 

: 9.86 



~~ 

114:4 Upper 'h I < 22.3 I < 19.7 I < 21.0 
Lower 'A I < 35.1 I < 44.3 I < 39.7 

S95TOO3288 1145 Upper 'A < 22.2 < 19.3 < 20.8 
S95TOO3289 Lower 'A < 22.6 < 23.4 < 23.0 
S95TOO3290 114:6 Upper 'A < 22.6 < 19.8 < 21.2 
S95TOO3291 Lower $5 < 34.4 < 42.5 < 38.5 
S95TOO3292 114:7 Upper Ih < 23.4 < 21.7 < 22.6 
S95Mo3293 Lower 'h < 21.6 < 19.4 < 20.5 
595TOO3294 114:8 Upper 'h < 21.7 < 35.8 < 28.8 
595TOO3295 Lower 'A < 20.5 < 20.0 < 20.3 
595TUO3296 114:9 Upper $4 < 41.1 < 46.4 < 43.8 
595TOO3297 Lower H < 37.9 < 45.0 < 41.5 



895T002976 112:l DL < 20.1 < 20.1 < 20.1 < 15.1 
S951002984 112:2 DL < 20.1 < 20.1 < 20.1 
8951003255 114:l DL < 10.1 < 10.1 < 10.1 
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Table B-4. Tank 241-B-204 Analvtical Results: Barium. f3 sheets) 

< 49.6 

314.5 



I S' IZ > I P' IZ  > I 9 ' I Z  > 



Table B-5. Tank 241-B-204 Analvtical Results: Bervllium. f3 sheets) 

I S95TOO3062 

112:2 
112:3 

112:4 

1125 

112:6 

112:7 

zwl; I < 1.12 
< 0.878 Em,; I < 1.21 
< 2.18 Eml; I < 1.15 
< 2.33 

< 1.86 I < 1.62 I 
< 0.942 I < 1.07 I 

< 1 .11  < 1.16 

< 0.977 I : I 
< 1.72 

< 2.24 < 0.493 



Table B-5. Tank 241-B-204 Analytical Results: Beryllium. (3 sheets) 





z 
0 

0 



l 
' S95TOO3080 Lower 1h 
S95TOO3081 112: 13 Upper $4 
S95TOO3082 Lower 'h 
S95TOO3083 112:14 Upper 'A 
S95TOO3084 Lower 
S95TOO3282 114:2 Upper 1h 
S95TOO3283 Lower LA 

, -.--- 
61,600 153,700 157.600 
42,800 143,600 143,200 
54,400 153,000 153.700 
69,700 155,500 162,600 
64,300 161,900 I 63.100 
39,300 38,100 

49,800 149,300 149,600 
45.300 146.000 145.600 

~~ 

S95TOO3286 114:4 Upper lh 
S95TOO3287 Lower 'A 50,500 52,400 51,400 
S95TOO3288 114:5 Upper 'A 47,100 44,600 45,800 

S95TOO3290 I114:6 Upper 'A 44,600 40,100 42,400 
I Lower 'A 41,500 41,700 41,600 

I Lower Lh 47,500 46,400 47,000 
895TOO3292 I114:7 Upper 'A 43,500 47.500 45.500 

38,400 136,200 I 37,300 ~ 

49.300 152.500 150.900 
47,500 145,000 146,200 --1 



S9571302976 I 12: I 

rable B-6. Tank 241-B-204 Analytical Results: Bismuth. (3 sheets) 

Lower ~h 154,900 153,300 1 54,100 
Uuuer Ih 148.200 145.500 146.800 
Lower 'A 145,000 145,600 145,300 
U m r  Ih 148,000 146,700 147,400 
Lower $5 148,900 147,500 148,200 
Upper Ih 139.100 142,500 I40.800 I 
Lower 95 146.900 147.700 147.300 I 
Upper Ih 150,300 I51,500 ls0,900 I 
Lower Lh 147.300 147.600 (47.400 I 
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S95T002984 I 112:2 I DL I < 10.0 I < 10.0 I<lO.O 
895TUO3255 I114:l I DL I < 5.05 I < 5.05 I < 5.05 

< 0.0301 
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S95Mo3083 1 112:14 I Upper :: 
S95Mo3084 Lower 

< 4.86 
< 4.63 
< 9.96 
< 1.05 
< 0.974 
< 0.990 
< 8.45 

1 - < 1.10 < 1.08 

< 9.66 I < 9.06 

J 

< 1.11 I < 0984 I < 1.05 I 
< 1.77 I < 2.21 I < 1.99 I 

1145 Upper I < 1.11 I < 0.966 I < 1.04 
Lower LA I < 1.13 I < 1.17 I < 1.15 

114:6 Upper 'h 11.280 11.390 11.335 
Lower LA I < 1.72 I < 2.13 I < 1.93 

114:7 Upper $5 I < 1.17 I < 1.09 I < 1.13 
Lower 'h I < 1.08 I < 0.969 I < 1.02 

114:8 Upper LA I < 1.10 I < 1.79 I < 1.45 
Lower LA 11.180 I <  1.00 I <  1.09 

< 2.07 1 < 2.32 I < 2.20 
2.000 I < 2.25 I < 2.13 

0 



Table B-8. Tank 241-B-204 Analvtical Results: Cadmium. 13 sheets) 

IS957003298 1114:lO IUpper; 1 < 1.85 
S957003299 Lower < 1.69 I S9.57003300 1 114: 1 1  IUpper I < 2.35 
S95Too3301 Lower < 1.70 

/S95Too3302 1 114:12 I Upper E I < 1.20 
S957003303 Lower < 1.12 

S95ToM976 I 112:l 1 DL I <  1.00 
S95T002984 I 112:2 I DL I <  1.00 
S95TOO3255 I 114:l I DL I < 0.505 

=-P--l < 1.70 < 1.70 

-=+=I < 1.83 < 1.82 



WHC-SD-WM-ER-581 Rev. 0 

529 



WHC-SD-Wh4-ER-581 Rev. 0 

$ N N  

z 2  m v I  

B-30 



Table B-9. Tank 241-B-204 Analytical Results: Calcium. (3 sheets) 

S95TOO2984 I112:2 1 DL 1 < 20.1 I < 20.1 I < 20.1 
S95TUO3255 I 114:l I DL I < 10.1 I < 10.1 I < 10.1 



Table B-10. Tank 241-B-204 Analvtical Results: Cerium. f3 sheets) 

s95Too3064 
S95Too3065 
s95Too3066 
S95Too3067 
S95T003068 

S95TOO2980 1112:2 IWhole I < 27.6 

Lower 'A 64.20 68.80 66.50 
112:s Upper 'A 62.20 48.50 55.35 

Lower Ih 47.50 43.00 45.25 
112:6 Upper 1A 49.50 52.40 50.95 

Lower I h  45.30 39.60 42.45 

I I < 37.1 1 < 32.4 55.4 
S95Too3061 112:3 Upper $5 (44.50 147.60 146.05 

595Too3078 
S95T003079 

S95Too3062 I I Lower 

I I 

'A 159.20 I 57.10 I 58. I5 I I I 

S95Too3070 
S95Too3071 
S95Too3072 
S95Too3073 
S95Too3074 
S95T003075 
S95Too3076 
595T003077 

~ :::;: 1 Upper 'A 147.90 
Lower 52.90 
Upper 'h 25.90 
Lower $5 < 39.1 

112:9 UDuer $5 42.20 

30.30 I 
< 38.1 y.::., 141.70 1 

< 36.2 



Table B-10. Tank 241-B-204 Analvtical Results: Cerium. f3 sheets) 

S95Too3289 
S95TUO3290 114:6 I+- S95TOO3291 

1 < 35.8 113:; 1 Upper 'h 132.00 
Lower 1h 32.50 34.50 33.50 
Upper Yz 49.70 < 46.4 
Lower $5 44.20 < 45.0 44.6 



Table B-10. Tank 241-B-204 Analvtical Results: Cerium. (3 sheets) 

114:lO Upper 'h I < 37.0 I < 35.9 I < 36.5 
Lower 'A I < 33.9 I < 38.5 I < 36.2 

114:ll Upper 'h I < 47.0 I < 48.3 I < 47.7 
Lower 'A I < 34.0 I < 34.0 I < 34.0 

114:12 Upper $5 130.20 I31.00 130.60 
Lower 'A 137.30 137.30 137.30 

S95T002976 I 112: 1 I DL I < 20.1 I < 20.1 I < 20.1 < 15.1 
S95TOO2984 I112:Z I DL I < 20.1 I < 20.1 I < 20.1 
S95TOO3255 I 114: 1 I DL I < 10.1 I < 10.1 I < 10.1 I 





3,370 3,310 

1,300 1,340 
1.940 1.890 

1,840 Upper 'A 
Lower $4 2.700 

1 1,970 
2.460 

Upper 'A 
Lower 'A 

1,920 
2.510 

1,940 
2.480 

Upper $5 
Lower 

2,470 
2,920 

2,320 
2,910 

2,400 
2.920 

3.100 Upper 'h 
Lower 'A 
Upper 'h 
Lower $5 
U o m  

2,820 
3.220 

2,960 
3.240 3,250 

4,130 
3,590 

4,320 
3.250 

4,220 
3.420 

4.480 4.750 4.620 .. , ~~ 

895T003295 Lower 'A 3,940 3,660 

395T003297 Lower 'h 4,470 4,360 
895TOO3296 114:9 Upper $5 4,100 3,910 



Table B-11. Tank 241-B-204 Analvtical Results: Chromium. (3 sheet! 

114:lO Upper 'h 13,550 13,300 13,420 
Lower 'h 13.980 14.020 14.000 

114: 1 1  Upper 'A 14,390 14,120 14,260 
Lower 'h 14.150 14.050 14.100 

114: 12 Upper 'A 13,220 13,390 13,300 
Lower 'h 13.890 13.930 13,910 

114:13 Upper 55 14,310 14,360 14,340 
Lower 13.480 13.520 13.500 

18951003255 I114:l (DL 1161.0 1155.0 1158.0 I 

1.615 
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a" 
0 

S95T002984 I 112:2 I DL I < 4.02 < 4.02 < 4.02 
S95TUO3255 I114:l I DL I < 2.02 < 2.02 < 2.02 



Table B-13. Tank 241-B-204 Analvtical I; :suits: coppe1 (3 sheets) 

22.1 

_I 

10.4 S95TW2980 I112:2 IWhole 139.20 111.30 
S95Too3061 I 112:3 I Uooer 'h 13.190 I < 1.88 

125.25 
2.54 

Lower H 112.20 19.760 
Uooer I 2.740 13.580 

10.98 
3.160 112:4 

112:5 

112:6 

Lower 192.60 190.30 
Uooer 120.50 115.30 

s95Too3064 91.45 
17.90 

Lower 'h 14.880 12.720 
Uouer 'A 14.970 I < 3.46 

3.800 
4.22 

< 1.94 2.12 
< 3.73 112:7 
< 3.47 
< 2.20 

~~ 

1129 Upper I < 2.10 I < 2.30 
Lower 14.460 I < 3.81 4.14 

112:9 Upper 15.170 14.300 
Lower 'A I < 3.43 I < 3.81 

4.735 
< 3.62 

112: 10 Upper $4 13.720 17.810 
Lower 17.220 15.940 

5.767 
6.580 

S95Too3077 112:ll Upper 'h 19.410 18.690 
S95T003078 Lower 1/i I < 9.49 I < 11.5 

9.050 
< 10.5 

112:12 Upper Ih I < 10.7 I < 9.66 
Lower 'h 119.70 I 1.450 

< 10.2 
734.9 





Table B-13. Tank 241-B-204 Analvtical Results: Comer. (3 sheets) .. 

114:lO Upper LA I < 3.70 13.700 13.70 
Lower 'h 15.050 17.570 16.310 

114:ll Upper $5 17.230 19.090 18.160 
Lower 14.560 15.930 15.245 

114: 12 Upper LA 12.850 14.530 13.690 
Lower 'h 13.210 1 < 3.70 13.46 

S95Too3304 114:13 Upper Ih < 4.58 < 4.09 < 4.34 
S95TOO3305 Lower 'A < 3.60 < 3.66 < 3.63 
S95T003306 114:14 Upper LA 5.150 < 4.27 4.71 

I 

S95T002976 112:l DL < 2.01 < 2.01 < 2.01 < 1.51 nla 
S95TOO2984 112:2 DL < 2.01 < 2.01 < 2.01 
S95T003255 114:l DL < 1.01 < 1.01 < 1.01 
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W 
5 

S95Too3061 
S95Too3062 

112:3 Upper 'A 8,890 9,380 9,140 
Lower 'A 10.500 10.300 10.400 

S95Too3063 
s95Too3064 
S95Too3065 
s95Too3066 

112:4 Upper 'h 8,910 11,700 10,300 
Lower 'A 11,400 11,400 11,400 

1125 Upper 'A 10,900 9,040 9,970 
Lower $5 9,130 8.710 8,920 

I S95Too3069 I 112:7 I U m r  'A I10.300 111.200 I10.800 I 

112:6 

S95Too3070 I I Lower $5 I 12,700 112,400 
S95T003071 I 112:8 I Uuuer 'A 17.730 18.370 18.050 

Upper 'A I11,OOO 111,800 111,400 
Lower 1h I10.200 18,950 19.580 

!,290 
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Table B-16. Tank 241-B-204 Analvtical Results: Lead. (3 sheets) 

S95ToM980 
S95Mo3061 
S95Too3062 
s95Too3063 
s95Too3064 
s95Too3065 

< 1,070 

112:8 Upper H I < 21.0 I < 23.0 I < 22.0 
Lower $5 1357.0 1366.0 1361.5 

112:9 Upper $5 1557.0 1557.0 1557.0 
Lower Ih 1485.0 1580.0 1532.5 

112: 10 Upper H 139,400 140,300 139,800 
Lower H 1103.0 194.40 198.70 

112:11 Upper H I < 40.7 I < 34.8 I < 37.8 
Lower H I < 94.9 I < 115 I < 105 

112:12 Upper 'A I < 107 I < 96.6 I < 102 
Lower H I < 97.8 I < 101 I < 99.4 



~~ 

112:14 Upper $5 11,310 1825.0 I 1070 
Lower 'h 13.780 13.710 I 3.740 

13951003282 

< 181 





Table B-17. Tank 241-B- 

l0.2 L8.2 



S95Too3082 

S95Too3084 

61.50 
995Too3283 33.70 32.05 

~ ~~ 

114:3 Upper 'h 147.30 147.90 147.60 
Lower 'A I < 169 I < 193 I < 181 

114:4 Upper 'h 154.80 148.10 151.45 ~ 

Lower *h 182.90 145.70 164.30 
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Table 5 1 9 .  Tank 241-B-204 Analytical Results: Molybdenum. (3 shee 

112:13 Upper ~h I < 43.6 [ C 4 3 . T  T< 43.6 
Lower $5 I < 48.6 I < 42.4 

112:14 Upper Ih I < 46.3 I < 52.9 I < 4 9 6  ~ 

Lower Lh I < 99.6 I < 90.5 I < 95.0 
~~ 

114:2 Upper LA I < 10.5 I FI1.O T< 10.8 
Lower Lh I < 9.74 I < 9.10 I < 9.42 

114:3 Upper $5 I < 9.90 I < 9.44 I < 9.67 
Lower 'h I < 84.5 I < 96.6 I < 90.6 

114:4 Upper Lh I < 1 1 . 1  I < 9.84 I < 10.5 
I < 19.9 Lower H 1 < 17.7 I < 22.1 

1145 Upper I < 1 1 . 1  I < 9.66 I < 10.4 
I < 11.5 Lower 'h I < 11.3 I < 11.7 
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GZI I S90EWS6S 

WEOOLS6S 
P:ZI 1 E90EOOLS6S 

Z90EOOLS6S 
E:ZI I 190EOOLE6S 



16ZEWS6S 

€6ZEOU26S 
1:PI I Z6ZEW26S 

16ZEWS6S 
9:PI I 06ZEWS6S 

68ZEOUS6S 
SIP1 I 88ZEWS6S 

18ZEOOLS6S 
*:PI I 98ZEOU26S 

SOZEOOLMS 
€:PI I PSZEOUMS 

E8ZEWS6S 
Z:PI I Z8ZEOOLS6S 

P80EWS6S 



Table 8-20. Tank 241-8-204 Analytical Results: Neodymium. (3 shee 

S95TOO2976 112:l DL < 20.1 < 20.1 < 20.1 < 15.1 
895T002984 112:2 DL < 20.1 < 20.1 < 20.1 
895TUO3255 114:l DL < 10.1 < 10.1 < 10.1 



10.6 i1.5 
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Table B-22. Tank 241-B-204 Analvtical Results: Phosohorus. f3 shee 

S95Too3082 
S95Too3083 

1 1  -, - -  

Lower $4 2,430 2,300 2,360 
112:14 Upper H 2,750 2,030 2,390 

S95Too3084 I 1 Lower $5 12,270 )27m- I 2,160 
S95Too3282 I 114:2 I Uooer $5 I 3.380 13.230 13.300 
S95Too3283 I 12,820 
S95Too3284 I 114:3 I Uowr $5 12.230 12.220 12.220 

~- 

114:8 Upper H 12,520 12,610 12,560 
Lower Ih 12.380 12.260 12.320 

~- ~ ~~ 

114:9 Upper Ih 12,310 12,250 12,280 
Lower 12.370 12.370 12.370 



0 



1.8 





Table B-23. Tank 241-B-204 Analvtical Results: Potassium. 13 sheets) 

Lower 'h 16,590 16,700 
Uppers  17,160 17,030 17,100 

595T003255 I114:l IDL 16.480 16.300 (6.390 I I I I 



WHC-SD-WM-ER-581 Rev. 0 

2 .. 1: 
2 2  

B-74 



WHC-SD-WM-ER-581 Rev. 0 

c 
V 

cc 
hl 

- 

s 
V 
cc; N 

- 

- 
N 
V - 

B-75 





Table B-25. 1 

S95Too2980 I 112:2 1 Whole 
S95TOO3061 112:3 Upper H 
S95TOO3062 Lower $5 
S95TOO3063 112:4 Upper H 
s95TOO3064 Lower $5 
S95TOO3065 1 1125 ~1 U s r :  
S95TOO3066 Lower 

ri ink 241-B-204 Analytical Results: Selenium. (3 sheets) 

j 9 . 8 8  





Table B-25. Tank 241-B-204 Analvtical Results: Selenium. 13 sheets - .- 

114:lO Upper 'h 140.70 I 36.10 138.4 
Lower 'h I < 33.9 I < 38.5 I < 36.2 

114:ll Upper 'h I < 47.0 I < 48.3 I < 47.7 
Lower 'h I < 34.0 I < 34.0 I < 34.0 

114:12 Upper 'h I < 24.0 I < 22.1 I < 23.1 
I < 29.7 Lower 'h I < 22.3 I < 37.0 

114:13 Upper $5 I < 45.8 I < 40.9 I < 43.4 
Lower 'h 1 < 36.0 I < 36.6 I < 36.3 

S95TOO3255 1114:l IDL 1 < 10.1 I < 10.1 I < 10.1 - 1  



Table B-26. Tank 241-B-204 Analvtical Results: Silicon. 13 sheets) 

1,070 

~~ 

112:7 Upper Lh 11,650 I 1,960 11,800- 
Lower Lh I 1.790 11.680 I 1.740 

112:8 Upper $5 11,200 I 1,220 11,210 
Lower ~h I 1,400 I 1.500 I 1.450 

112:9 Upper Ih 11,290 I 1,490 11,390 
Lower Lh I 1,370 I 1.440 I 1.400 

112: 10 Upper Lh I 1,290 11,570 I 1,430 
Lower Ih I 1,190 11.130 11.160 

112: 11 Upper lh I 929.0 1767.0 1848.0 
Lower H (598.0 1504.0 1551.0 

112:12 Upper (674.0 1614.0 1644.0 
Lower 1788.0 1511.0 1649.5 

!2.8 !36 







I I 

S95TOO3080 Lower % 1 < 9.78 I < 10.1 I < 9.94 



Table B-27. Tank 241-B-2 

S95TOO3287 1 
395TOO3288 I 1145 I UDDer $5 I < 2.22 .. 
895TOO3289 Lower 'h < 2.26 
S95TOO3290 114:6 Upper $5 < 2.26 
S95TOO3291 Lower < 3.44 
S95TOO3292 114:7 Upper $5 < 2.34 
895TOO3293 Lower 'h < 2.16 
395TOO3294 114:8 Upper % < 2.17 
S95TOO3295 Lower 54 18.70 I S95TOO3296 I 114:9 < 4.11 
S95TOO3297 < 3.79 

< 1.97 1 
< 4.43 

3.850 11.28 



114:ll 

114: 12 

114 13 

~ ~ -~ 
Lower 'h 15.450 15.020 15.235 
U m r  'h 15.080 I < 4.83 14.96 1 4.320 1::;: 1 Lower 'h 14.280' 
Upper 'h 3.960 4.130 
Lower 'h 4.460 4.630 4.545 
Upper 'h 5.810 5.780 5.795 

895TW2984 I 112:2 I DL I < 2.01 I < 2.01 I T2.01 
395T003255 I 114:l I DL I < 1.01 I < 1.01 I < 1.01 



0 



oOP'82 001 '8Z 008'8Z 

008'LZ I 00I'LZ 
000'62 I 00S'LZ I OOP'OE 
oOz'9z I 000'LZ I 00s'sz 
00Z'LZ I OOE'LZ I 001 'LZ ~ 

009'82 I 006'LZ 00€'6Z 
OOL'LZ I 001'LZ 00€'8Z 
Oos'9z I 008'52 I 00Z'LZ 
008'92 I 008'92 I 008'92 
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Table B-30. Tank 241-B-204 Analytical Results: Sulfur. (3 sheets) 

S95Too3301 

Lower % 158.60 154.40 156.50 
Uuuer % 182.00 161.40 171.70 
Lower Ih 164.90 153.60 159.25 
Uuuer $5 164.40 I 66.10 165.25 
Lower lh (59.00 164.50 161.75 
Upper Ih 179.50 160.50 170.00 
Lower $5 155.50 162.90 159.20 
Upper 'A 150.80 163.00 156.90 

S95Too2984 I112:2 I DL I125 1122.0 1123.5 
895Too3255 I114:l (DL 1142.0 1135.0 1138.5 

134 

- 
' ris, : 
.....1.. 

5.7 

I 

1.536 



Table B-31. Tank 241-B-204 Analvtical Results: Thallium. 13 sheets) 

S957003071 
S95lWO3072 

S95TOO2980 112:2 Whole 
S957003061 112:3 Upper 'A 
S95TOO3062 Lower 'h 
S957003063 112:4 . Upper 'A 
3957003064 Lower Ih 
S957003065 1125 Upper 'h 
s95m3066 Lower 'A 
S957003067 112:6 Upper 'h 
S957003068 Lower 'h 

I 

112:8 Upper 'h < 41.9 I < 46.0 < 44.0 
Lower lh < 78.1 I < 76.2 < 77.2 

< 55.3 
< 48.2 

S95TOO3077 
S9.57003078 

< 45.0 
< 35.1 

112:ll Upper Ih < 81.4 < 69.7 < 75.6 
Lower 'A < 190 < 229 < 209.5 

< 48.5 
< 87.4 

112:12 

< 46.1 
< 93.3 

Upper *h I < 214 
Lower 'h I < 196 

I < 193 
I < 202 

I < 203.5 
I < 199.0 

< 44.5 
S95TOO3069 112:7 Upper 'A < 73.0 
S95TOO3070 Lower 'h < 70.3 

S95TOO3075 112:lO Upper I < 74.3 
S957003076 Lower 'A I < 91.2 

< 19.7 



6191 I w 96ZEO(U56S 

8191 I w P6ZEOOL56S 

E8ZEOOL56S 



Table B-31. Tank 241-B-204 Analytical Results: Thallium. (3 sheets) 

-=-t=-i < 44.2 < 46.1 
< 74.1 *I 
< 73.1 

S%%%?984 I112:2 I DL I < 40.2 I < 40.2 I < 40.2 
S95Too3255 I 114:l I DL I < 20.2 I < 20.2 i < 20.2 



Table B-32. Tank 241-B-204 Analytical Results: Titanium. (3 sheets) 

S95TOO3061 112:3 Upper H 3.570 4.140 3.855 
S95TOO3062 Lower 'h 2.450 2.430 2.44 

- 

112:4 Upper 'h [ 2.200 12.860 [ 2.530 
Lower Ih 12.460 12.530 12.495 

1125 Upper H I < 4.37 I < 4.16 [ < 4.27 
Lower H 13.900 13.620 13.760 

112:6 Upper 'h I < 4.66 14.350 14.505 
Lower lh 14.580 13.930 14.255 

S95TOO3078 I I < 11.5 I < 10.5 
S95TOO3079 I 112: 12 1 < 10.2 I Uuwr lh I < 10.7 I < 9.66 .. I I I 

S95Too3080 Lower H I < 9.78 [ < 10.1 I < 9.94 I 

da < 1.54 



Table B-32. Tank 241-B-204 Analytical Results: Titanium. (3 sheets 

112:13 Upper H I < 8.72 I < 8.73 I < 8.725 
Lower LA I < 9.72 I < 8.47 I < 9 095 

395TW3295 
395TW3296 
895TOO3297 

112:14 Upper H I < 9.26 I <-10.6 I < 57.63 
Lower $5 I < 19.9 I < 18.1 I < 19.0 

Lower H 3.080 3.000 3.040 
114:9 Upper *A < 4.11 < 4.64 < 4.375 

Lower Ih < 3.79 < 4.50 < 4.145 

3951003282 114:2 Upper 13.280 I3250 3.265 
3951003283 Lower Lh I < 1.95 I < 1.82 < 1.885 



114:lO Upper 'h I < 3.70 I t3.59 I < 3.645 
Lower 'h I < 3.39 I < 3.85 I < 3.620 

~ _ _  

114:11 Upper 'h I < 4.70 I < 4.83 I < 4.765 
Lower 'h (3.610 13.460 13.535 

2.865 
S95Too3303 

1 S95Too3255 I 114: 1 I DL I < 1.01 I < 1.01 I < 1.01 1 



Table B-33. Tank 241-B-204 Analvtical Results: Uranium. (3 sheets 

s95m3064 
112:4 

1125 

112:6 

S95Too2980 I112:2 ]Whole 373.0 351.0 362.0 
S95Too3061 I112:3 IUpper 'h < 120 < 94.2 < 107 I 
S95Mo3062 Lower 'A < 112 < 106 < 109 
s95m3063 Uppers  < 87.8 < 116 < 101.9 

Lower $5 < 121 < 111 < 116 
Upper% < 218 < 208 < 213 
Lower 'h < 115 < 97.7 < 106.4 
Upper 'h < 233 < 172 < 202.5 
Lower 'h < 1 1 1  < 96.9 < 104.0 

~- ~~ ~ ~~ 

112:7 Upper 'h I < 182 1<190 7 < 186 
Lower 'h I < 176 I < 171 I < 173.5 

112:8 

S95TOO3073 112:9 

112:lO 

l = = l  112:11 

< 240 

Upper I < 535 I < 483 I < 509 
Lower s I < 489 I < 504 I < 496.5 

< 52.8 





S95Too3303 

s95TOO3306 

Jh.bnbcuq 
S95TQO2976 

Table B-33. Tank 241-B-204 Analvtical Results: Uranium. (3 sheets1 

< 148.5 
< 216.5 
< 181.5 

< 214 < 215 

112:i I D L  1179.0 1195.0 1187.0 164 
112:2 I D L  1173.0 1163.0 1168.0 
114:l IDL 1150.0 1152.0 1151.0 

1.656 



I I 
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Table B-35. Tank 241-B-204 Analytical Results: Zinc. (4 sheets) 



Table B-35. Tank 241-B-204 Analvtical Results: Zinc. (4 sheet 

11410 Upper 'h 123.00 117.80 120.40 
Lower LA 114.60 112.00 113.30 

114:ll Upper 'h 150.80 111.50 131.15 
Lower LA 113.00 110.60 111.80 

114:12 Upper LA I10.00 116.80 113.40 
Lower LA I 11.40 18.100 19.750 

114:13 Upper LA 1 15.20 I 15.20 115.20 
Lower 'A 165.40 165.40 165.40 

0 



Table B-36. Tank 241-B-204 Analvtical Results: Zircnniiim. 13 sheel 

s95Too3064 
S95TOO3065 
s95Too3066 
S95Too3067 
S95Too3068 
S95Too3069 
S95TOO3070 

, - ---  -- - - -  \- - -- 

.. 
Lower 55 < 2.43 

1125 Upper 'A < 4.37 
Lower Ih < 2.31 

112:6 Upper < 4.66 
Lower lh < 2.23 < 1.94 < 2.09 

112:7 Upper 'A < 3.64 < 3.81 < 7.45 
Lower $5 < 3.51 < 3.43 < 3.47 

IS95TOO3061 (112:3 (Upper H I < 2.41 I < 1.88 I < 2.15 ( 

112:8 

s95TOO3061 [ ILower Ih [ < 2.25 I < 2.13 ( < 2.19 
S95TOO3063 I112:4 I Uuuer lh I < 1.76 I < 2.33 I < 2.05 

~ ~~ 

Upper H I < 2.10 ( < 2.30 
Lower lh I < 3.91 I < 3.81 

< 2.22 
< 4.16 

112:lO 
~~~ 

Upper 'A [ < 3.72 I < 3 6 4  I < 3.68 
Lower $5 I < 4.56 I < 4.11 1 < 4.34 

< 2.22 
< 3.46 

112:11 

<2.33 ~ 

< 4.27 

~ 

Upper 'A ( < 4.07 ( < 3.48 I < 3.78 
Lower H I < 9.49 I < 11.5 I < 10.50 

< 2.27 
< 4.06 

112:12 Upper 'A I < 10.7 [ < 9.66 I < 10.18 
Lower Ih I < 9.78 I < 10.1 I < 9.94 

< 2.20 4 
112:9 Upper H ( < 4.14 ( < 3.80 

Lower 1 < 3.43 I < 3.81 



S95TOO3283 

Lower 'h I < 16.9 

< 8.47 
< 10.6 
< 18.1 
< 2.20 
< 1.82 
< 1.89 
< 19.3 

< 9.10 
< 9.93 
< 19.0 
< 2.15 
< 1.89 
< 1.94 
< 18.1 

114:4 Upper $5 I < 2.23 I < 1.97 I < 2.10 
Lower I < 3.51 I < 4.43 I < 3.97 

1145 Upper 'h I < 2.22 I < 1.93 I < 2.08 
Lower 1h 14.10 I < 2.34 13.22 

114:6 Upper 'h I < 2.26 I < 1.98 I < 2:12 ~ 

Lower H I < 3.44 I < 4.25 I < 3.85 
114:7 Upper $4 I < 2.34 I < 2.17 I < 2.23 

Lower 'h I < 2.16 I < 1.94 I < 2.05 
114:8 Upper 'h I < 2.17 I < 3.58 I < 2.88 

Lower 'h I < 2.05 I < 2.00 I < 2.03 
114:9 Upper 'h I < 4.11 I < 4.64 I < 4.38 

Lower 'A I < 3.79 I < 4.50 I < 4.15 



Tab B-36. Tank 241-B-204 Analytical Results: Zirconium. (3 sheet 

Lower 'h I < 3.39 
Uuuer 'h I < 4.70 

I < 3.85 
I < 4.83 

I < 3.62 
I < 4.76 

Lower Ih I < 3.40 
U m r  'h I < 2.40 

I < 3.40 
I < 2.21 

I < 3.40 
I < 2.31 

Lower I,+ I < 2.23 I < 3.70 I < 2.97 
upper 'h I < 4.58 I < 4.09 I < 4.34 
Lower Ih I < 3.60 I < 3.66 I < 3.36 1 
Upper I < 4.29 I < 4.27 I < 4.28 
Lower H I < 3.86 1 < 4.04 1 < 4.22 

DL I < 2.01 I < 2.01 I < 2.01 
DL I < 1.01 I < 1.01 I < 1.01 



Table B-37. Tank 241-B-204 Analytical Results: Chloride. (3 sheets) 

2,930 13,050 12,990 
554.0 1602.0 (578.0 

112:4 Upper 1522.4 1574.0 1548.2 
Lower Ih 1556.7 1550.0 1553.4 

1125 Upper 1537.5 1550.0 1543.8 
Lower $5 1638.3 1618.0 1628.1 

112:6 Upper H 1676.1 1590.0 1633.0 
Lower ?4 1572.8 1628.0 1600.4 

I s95m3093 

I S95Too3 104 

112:7 Upper Ih 
Lower 

1123 Upper 
Lower 'A 

112:9 Upper $5 
Lower 'h 

112:lO Upper H 
Lower Ih 

112:ll Upper Lh 
Lower I h  

112:12 Upper LA 
Lower Ih 

630.1 

1,530 1624.0 -1 1,080 
578.5 1559.0 1568.8 
595.2 1596.0 1595.6 I 
failed oc Ifailed oc ln/a 1 
failed QC I failed QC I n/a 
637.3 1756.0 1696.6 
621.1 1712.0 (666.5 
1.250 1573.0 1910.5 
571.4 1592.0 1581.7 I 

1.3 



Table B-37. Tank 241-B-204 Analvtid Results: Chloride. (3 sheets) 

S95Mo3108 
S95Mo3308 I 114:2 

I I '1 I 

.. 
Lower 'A 581.9 598.0 590.0 
Umer $5 573.3 745.0 659.1 

S95Too3311 
S95Too3312 
S95T0033 13 

s95Too3309 1 I Lower 'A 1564.4 1518.0 1541.2 
S95TOO3310 I114:3 l U m r  'h (583.8 1590.0 1586.9 .. I 

Lower 'h 573.7 573.0 573.4 
114:4 Upper 'h 532.7 551.0 541.9 

Lower 'h 537.5 551.0 544.2 
1145 

~~ 

Upper '15 1580.4 1591.0 1585.7 
Lower Ih (660.8 I605.0 (632.9 

114:6 Upper 'h 1587.9 1572.0 1580.0 
~ 

Lower 'h 1728.4 1606.0 1667.2 

1143 Upper 'h 1615.9 . 1604.0 I6lO.O 
Lower 55 (678.4 1620.0 1649.2 

114:7 

114:9 Upper 1616.8 1654.0 1635.4 
Lower 'h (586.2 (613.0 1599.6 

Upper 'h 1863.8 1651.0 1757.4 
Lower $5 1673.3 11.020 1846.6 



.. I Lower LA 1614.8 1639.0 1626.9 I 
~ ~~ 

114: 1 1  Upper LA 1642.0 1773.0 1707.5 
Lower LA 1630.7 11.180 1905.4 

114:12 Upper LA [ 675.7 (657.0 1666.4 
Lower 'A 1647.6 1647.0 1647.3 

114:13 Upper LA 1460.3 I 1,370 1915.1 
Lower lh 1611.2 1606.0 (608.6 

lS95TOO3255 I114:l (DL (556.1 1522.0 -I%.- 

2.37 



Table B-38. Tank 241-B-204 Analvtical Results: Fluoride. (3 sheets) 

S95TOO3086 

12:2 (Whole 16,470 [ 7,490 [ 6,980 7,080 
12:3 l U m r  'A 135.300 135.OOO 135.200 

I Lower 16,390 17,090 16,740 
12:4 1 U m r  'A 14.930 I duu error 14,930 

ILower 'A 16,550 (6,280 16,420 
125 l U m r  'h 16,130 16,300 16.220 

Lower 'A failed QC failed QC nla 
S95TOO3091 112:6 Upper 'A failed QC failed QC n/a 
S95TOO3092 Lower 'A 6.250 6.470 6.360 

112:7 Upper 'A 16,020 16,370 16,190 
Lower 'A 16.940 16.910 16.930 

112:8 Upper 'A 16,480 16,770 16,620 
Lower Ifailed oc Ifailed oc ln/a 

112:9 Upper 'A I failed QC I failed QC I nla 
Lower 'A 16.660 16.420 I6.540 

I 12: IO upper I failed QC ( failed QC I n/a 
Lower 'A I failed oc I failed oc I n/a 

112:11 Upper 'A (6,110 16,140 (6,120 
Lower 'A 15,920 16,150 16,030 

112:12 Upper 'A (6,120 (6,160 16,140 
Lower *h 16,010 16,120 16,060 

1.5 1,560 

0 



Table B-38. Tank 241-B-204 Analvtical Results: Fluoride. (3 sheets) 

112:13 Upper 'h 16,060 16,540 16,570 
Lower 'A 16.830 16.480 16.660 

112:14 Upper $5 16,390 16,750 16,570 
Lower 'h 16.460 16,540 16.500 

S951003308 114:2 Upper 'A 6,000 6,800 6,400 
3951003309 Lower 'A 6,260 5,490 5,880 
3951003310 114:3 Uooer 'h failed OC failed OC nla 
S95lW3311 I 
S95TOO3312 I 114:4 1 U ~ w r  Ih 16.270 16.190 16.230 
S95T003313 I ]Lower 'A 16,390 16,410 16,400 ~ 

S95T003314 I 114:5 I Umer 'h 15,550 15.480 15.520 ._ - I '  I 

S95lW3315 I Lower 'A 15,830 15,860 15,840 
S95T003316 114:6 Upper 'A 16,370 16,080 16,230 



Table B-38. Tank 241-B-204 Analvtical Results: Fluoride. (3 sheets) 

.' I 

S95TOO3329 I 
S95m3330 I 114:13 I U m r  'h .- 
S95TOO3331 Lower $5 
S95TOO3332 114: 14 Upper Ih 
S95T003333 Lower lh 

S95TOO2984 I112:2 IDL 
S95TOO3255 I114:l IDL 

6,980 16,870 16,930 
6,710 16,790 16.750 
6,830 17,520 17,180 
6,740 17,030 16.890 
6.860 17.040 16.950 I 
7,090 16,990 17,040 
6.520 (6.730 16.630 
6,800 (6,740 16,770 
6,390 16.380 16.390 

6,840 16,700 ~~:~~ 16,240 
6,460 6,480 6,470 
6,100 5,630 

!5.0 



Table B-39. Tank 241-8-204 Analytical Results: Nitrate. (3 sheets) 

1.4 11,600 



Table B-39. Tank 241-B-204 Analytical Results: Nitrate. (3 sheets) 

s9 ST003105 111213 IUpper H I50.700 l50.900 150.800 I I I ’  I I 

I 

44.200 
47,000 
44.600 

~~ 

S95T003317 I I Lower ‘A I 48,500 147,700 148,100 
S95T003318 1114:7 IUouer ’A 144.700 152.400 148.500 .. I I ’  

S95T003319 I 
595T003320 1 1143 

I Lower 95 152,400 
1 Uooer H 153.500 .- 

595TOO332 1 Lower ‘A 52,200 
595T003322 I114:9 Uouer ‘A 51.900 

53,500 53,500 
52,300 52,300 
53.900 52.900 .- I ’  I ’  I ’  

595Too3323) Lower ’A 152,300 I50,900 I51,600 



1395TUO3325 I 1 Lower 'h 151,900 152,500 152,200 I 
Upper 'h 154,300 158,300 156,300 
Lower 'h 153.200 154.900 154.100 

~ 

395TW2976 112:l DL 49,000 49,200 49,100 45,900 
395TQO2984 112:2 DL 43,300 42,700 43,000 
395T003255 114:l DL 47,300 44,200 45,800 
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S95T003312 

S95Too3317 E S95Mo33 18 

S95T003321 

Table B-40. Tank 241-B-204 Analytical Results: Nitrite. (3 sheets) 



Table B-40. Tank 241-B-204 Anahtical Results: Nitrite. (3 she -. - - \- - 

114: 10 Upper 'h I 333.6 I 340.0 I 336.8 
Lower 'h 1343.9 I 332.0 1337.9 

114:ll Upper 'h 1347.3 1351.0 1349.1 
Lower Lh 1343.0 1342.0 1342.5 

114:12 Upper 'h (219.1 1226.0 1222.6 
Lower $5 1225.7 1228.0 1226.8 

114:13 Upper Lh 1932.9 1328.0 1630.5 
Lower 'h 1335.0 1340.0 1337.5 

S95TOO2976 I 112:l I DL 12,170 12,230 12,200 
895TOO2984 I112:2 IDL 11.360 11.350 11.350 
S951003255 I114:l I DL 11,720 11,630 11,680 I 







OEEtO(US6S 
6ZEEO(US6S 
8Z€EO(US6S 
LZEEOQLMS 
9ZEEOQLS6S 
SZEEO(US6S 
PZ€EO(US6S 
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Table B-42. Tank 241-B-204 Analytical Results: Phosphate. (3 sheets) 

.. I '  I '  I '  1 

395TUO3325 I I Lower 'A 1 3,300 13,450 13,380 
S95TW3326 I 114:11 1 Uuuer 'A I 3.330 13.590 13.460 

S95TOO3331 
895TMI3332 114: 14 I Upper 'I5 I 2,700 d 

2,750 2,140 
.. 2,530 2,620 

/Lower Ih 12.680 12.850 2.760 I 
8.24 



Table B-43. Tank 241-B-204 Analvtical Results: Sulfate. (3 she 

8 

S95Too3098 

S95Too3 102 



_ _  
I Lower 'A 1540.5 1463.0 1501.8 

S95TOO3107 
S95TOO3108 
S95m3308 
s95m3309 

112:14 Upper 'A 454.0 446.0 450.0 
Lower 'A 513.6 500.0 506.8 

114:2 Upper 'A 813.5 875.0 844.2 
Lower 'h 1.020 1.080 1.050 

114:3 
~ ~~ 

Upper H 1613.4 1681.0 1647.2 
Lower 'A 1568.5 1584.0 1576.2 

S95Too3314 ]114:5 IUpper 'h 11,110 I 1 ;lt 1 
S95Too3315 Lower 'h 1,140 
S95T003316 114:6 Upper 'A 1,200 1,180 
S95TOO3317 Lower 'h 1,120 1,100 1,110 
S95T003318 114:7 Umer 'h 511.6 484.0 497.8 

S95Too3312 
S95Too3313 

895T003323 

114:4 Upper 'A 1436.0 1431.0 1433.5 
Lower H 1735.2 1791.0 1763.1 



Table B-43. Tank 241-B-204 Analvtical Results: Sulfate. 13 she 

S95TW3324 
S95TW3325 
S95Mo3326 
395TW3327 

114:lO Upper 'h 422.3 420.0 421.0 
Lower $5 452.9 355.0 403.9 

114:ll Upper 'h 433.2 420.0 426.6 
Lower 'h 990.2 465.0 727.6 

114:12 

lS95To03330 1114~13 I UDOer 'h 1413.2 1542.0 1477.6 I 

Upper 'h 1318.4 1301.0 1309.7 
Lower 'h 1279.0 1296.0 1287.5 

i 1.  

S95TW3331 Lower Ih 401.1 413.0 407.1 
S95TOO3332 114:14 Upper Ih 419.7 480.0 449.9 

0 
3.14 

Table B-44. Tank 241-B-204 Analytical Results: Americium-241. 





Table B-49. Tank 241-B-204 AnalvtirA Results: Strontium-90. 



S95TOO3110 I 112:4 I Lower Ih 10.253 10.285 I0 .269~~~  
S95Mo3111 I 1125 I Lower H 10.230 10.239 10.234l 

~~ 

S95TOO3117 I112:11 I Lower 'h 10.284 10.271 10.277 
S95TOO3118 I 112: 12 1 Lower H 10,258 10.268 10.263' 
S95TOO3119 112:13 Lower $4 0.251 0.245 0.248 
S95TOO3120 112:14 Lower H 0.496 0.419 0.4581-3 
S95TOO3334 114:2 Lower H 0.372 0.323 0.348) 
S95TOO3335 114:3 Lower H 0.269 0.280 0.275 
S95TOO3336 114:4 Lower H 0.261 0.282 0.271 
S95TOO3337 1145 Lower H 0.194 0.182 0.188 
S95TOO3338 I 114:6 I Lower H 10.222 10.182 I O.2O2'3' 
S95TOO3339 I I14:7 1 Lower 'A IO. 164 IO. 174 10.169' 
S95TOO3340 I 114:8 I Lower 10.204 10.242 10.223' 
S95TOO3341 I 114:9 I Lower 'A 10.217 10.236 10.226' 



Table B-50. Tank 241-B-204 Analvtical Results: Total Aloha. f2 sheets) 

S95TOO3342 
S95TOO3343 
S95TOO3344 
S95TOO3345 

114:lO Lower $4 0.262 0.298 0.28@ 
114:ll Lower Lh 0.215 0.247 0.2311.' 
114:12 Lower Lh 0.182 0.243 O.2I2'*'*' 
114:13 Lower Lh 0.219 0.245 0.232'*' 

S95TOO3255 I 114:l I DL I 9.05E-05 19.15E-05 I 9.1OE-05' 

Notes: 
'Spike recovery was below the quality control limit of 90 to 110 percent recovery. 

*Standard recovery was below the quality control limit of 90 to 110 percent recovery. 

'RPD was outside the quality control limit of S 10 percent. 

'Standard recovery was above the quality control limit of W to 110 percent recovery. 







Table B-51. Tank 241-B-204 Analytical Results: Thermogravirnetric Analvsis TrGAI. (4 sheets) 

IS95Too32%' 

I Lower 'A 135-160 (35-137) 
1 Uuuer 'A f 35-165 135-1401 114:9 
I Lower 'h 135-155 (35-119) 
1 Uoper 'A 1 35-159 135-135) 114: 10 
1 Lower 'A 127-183 (27-136) 
I Upper 'A I 35-127 (35-161) 114: 1 1  
I Lower Ih 135-181 (35-141) 
I Upper Ih I 35-153 (35-170) 114: 12 
I Lower I 35-167 135-163) 

78.59 178.93 ]78:76 
79.70 180.46 180.08 
78.97 (79.13 (79.05 
75.76 177.96 176.86 
79.30 179.11 179.20 
79.60 179.46 179.53 

74.58 

78.86 

77.75 

114: 14 Upper 'A 1 35-147 (35-183) 177.00 I 78.05 177.53 
Lower 'h 135-181 (35-113) 177.15 176.67 176.91 



Table B-51. Tank 241-B-204 Analytical Results: Therrnoeravimetric Analvsis ITGA). (4 sheets) 

995TW2976' 
S95Too29845 
S95T003255' 

112:l DL 26-146 (32-146) 89.33 89.12 89.22 89.90 
112:2 DL 29-144 (31-144) 89.24 89.33 89.28 88.77 
114:l DL 35-121 (35-123) 89.2 88.56 88.88 88.88 

T b e  overall c o m t e d  mean is calculated based on "Corrected Mean" results. 

'Tbe percent wate.1 by themgravimetric analysis was determined using a MettleP instrument. 

T h e  percent water by tbermogravimetric analysis was determined using a Perkin-ElmerTH instrument. 

T h e  RPD was outside the quality control limit of L 10 percent. 

0 



0 



Table B-5 

112:lO 

S95Too30462 

~ 

Lower ‘h 1 18.530 132.2 1,619.2 
2 16.770 114.8 1,689.6 

Upper ‘A 1 13.949 103.3 1,514.7 
2 23.268 103.3 1.082.5 

s95Too30472 

112:ll 

S95Too30482 

Lower ‘A 1 23.447 99.3 1,119.9 
2 22.355 103.3 1,356.7 

Upper ‘h 1 30.220 128.1 1,636.4 
2 35.360 130.0 1.737.8 

s95Too30492 

S95Too3O5O2 

S95T00305 1’ 

S95Too36?22 ~ 

S95Too3053’ 

595Too30543 

Differential Scanning Calorimetry Results for Tank 241-B-204. (6 sheets) 

1124.6 11,715.1 
1112.8 11.763.6 



Table 8-52. Differential Scanning Calorirnetrv Results for Tank 241-B-204. (6 sheets) 

IUpper ‘A 

I I I - -  t I 

~~ 

1 123.150 I 119.9 11,493.4 
2 (27.870 1122.0 11.813.7 

I I ( 2  (38.650 I 119.2 11,694.3 
595TOO3056’ I (Lower ‘h 11 (24.690 1132.4 11.350.8 

1Upper *A 

I 

1 122.350 1121.6 11,685.1 
2 127.780 1125.9 11.534.9 

12 122.870 1116.2 11.452.3 I 

Lower ‘A I 

595TOO3057’ t S95TOO3058’ 

1 126.910 1125.9 11,710.2 
2 (26.430 I 120.1 11.647.8 

112: 13 

lUpper ‘A 1 118.675 1106.5 11,580.6 
2 124.379 1123.0 11,502.7 

I 124.4 ~ I 1,758.7- 
I 118.2 11.825.7 

S95TU03258* 114:3 

S95Too32592 

112: 14 

Lower ‘A 1 12.172 108.3 1,616.4 
2 10.403 105.8 1,719.4 

Upper ‘h 1 8.530 91.8 1,895.7 
2 10.453 103.3 1,593.6 

Lower LA 1 9.050 103.3 1,830.5 
2 10.200 101.3 1,687.0 

114:2 

0 





Table 8-52. Differential Scanning Calorimetry Results for Tank 241-B-204. (6 sheets) 

S95T0032712 7 
S95T0032722 

S95T0032732 

114: 10 

S95TW3276* 

114:ll 

114: 12 

S95To03279' 

I2 Ill.900 1103.3 . 11.515.0 I 



Table B-52. Differential Scannine. Calorimetrv Results for Tank 241-B-204. (6 sheets) 

S95T0032552 
2 16.620 115.2 2,057.0 

114:l DL 1 40.570 101.3 695.3 
2 37.650 101.3 840.4 

Notes: 
AH = change in enthalpy. 

'Run 1 equals the result; run 2 equals the duplicate. 

The analysis was perfonned on Mettle?" equipment. 

'The analysis was performed on Perkin-ElmerTU equipment. 
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RESULTS OF HYDROSTATIC HEAD FLUID CONTAMINATION CHECK FOR 
SINGLESHELL TANK 241-B-204 
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APPENDM C 

RESULTS OF HYDROSTATIC HEAD FLUID CONTAMINATION CHECK FOR 
SJNGLE-SHELL TANK 241-E204 

C.l INTRODUCTION AND ANAJ.,YTE TABLE DESCRIPTION 

Appendix C reports the results of the HHF contamination check for the 1995 core sampling 
and analysis event. Lithium and bromide were measured to detect contamination of the 
waste samples by the HHF. Lithium was determined by ICP; bromide by ion 
chromatography. Because lithium may form insoluble compounds with the tank waste 
matrix, the HHF corrections to the percent water values were based on the bromide results. 

Column 1 lists the laboratory sample identification number for each analyte. For sampling 
rationale, locations, and a description of the sampling event, see Section 3.0 and Appendix 
A. 

Column 2 lists the core and segment from which each sample was derived. The first number 
is the core number; it is followed by a colon and the segment number. 

Column 3 lists the name of the segment portion (subsegment) from which the sample was 
taken. This can be the entire segment (whole), the drainable liquid portion @L), or the 
upper or lower half segment portions. 

Columns 4 and 5 (Result and Duplicate) are self-explanatory. 

Column 6 (Mean) is the average of the result and duplicate values. All values, including 
those below the detection level (indicated by the less-than symbol, <), were averaged in 
calculating the sample means. If the result and duplicate values were both nondetected, the 
mean is expressed as a nondetected value. If one of the two values is nondetected and one is 
detected, or if both are detected, then the sample mean is reported as a detected value. The 
result and duplicate values and the result/duplicate means, are reported in the tables exactly 
as found in the original laboratory data package. The means may appear to have been 
rounded up in some cases and rounded down in others. This is because the analyt~cal results 
given in the tables may have fewer significant figures than originally reported, not because 
the means were inconectly calculated. 

The four quality control parameters assessed on the tank 241-B-204 samples were standard 
recoveries, spike recoveries, duplicate analyses (RPDs), and blanks. These were 
summarized in Section 5.1.2. Sample and duplicate pairs, in which any of the quality 
control parameters were outside their specified limits, are footnoted in column 6 of the 
following tables. 

c-3 
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Table C-1. Tank 241-B-204 Hydrostatic Head Fluid 
Contamination Check Lithium. (2 sheets) 

3951003286 
8951003287 
395TOO3288 
3951003289 
S95Mo3290 
S95TOO3291 

114:4 Upper 'h 56.00 60.40 58.20 
Lower 1h 29.10 30.20 29.65 

1145 Upper 'A 108.0 102.0 105.0 
Lower 'h 61.30 61.80 61.55 

114:6 Upper 'h 107.0 103.0 105.0 
Lower 38.40 37.60 38.00 

114:7 Upper lh 115.70 118.00 116.85 
Lower 'h 117.20 116.20 116.70 

8951003297 I 1 Lower lh 122.80 122.10 122.45 
395T003298 I 114:lO 1 Umer 'A 156.60 I 50.70 153.65 

395TUO3294 
S95TUO3295 
895l303296 

895TOO3299 48.35 

S95TUO3303 

114:8 Upper lh 23.20 24.00 23.60 
Lower $4 24.00 27.00 25.50 

114:9 Upper lh 40.20 37.40 38.80 

114:13 Upper 'A 123.30 121.20 122.25 
Lower 112.10 112.90 112.50 

Notes: 
'The spdce recovery was below the quality control limt of 85 to 115 percent recovery. 

%e RPD was outside the quallty control limt of L 15 percent. 
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Table C-2. Tank 241-B-204 Hydrostatic Head 
Fluid Contamination Check: Bromide. (2 sheets) 
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Table C-2. Tank 241-E204 Hydrostatic Head 
Fluid Contamination Check Bromide. (2 sheets) 

S95TOO33 13 

I S95Too3318 

S95TOO3321 

S95TW3324 

395TOO3328 

S95TOO3331 

~114:7 1;pper H 
Lower H 

11453 Upper $4 
Lower H 

114:9 Upper 'h 

I Lower lh 
114:ll lEUpr: 

Lower 1h 
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Bi'+ 

CG-  
CIW 

APPENDIX D 

I- 

< 0.0006 6.2 % 
0.3 nla % 
0.08 nla A 

HISTORICAL SAMPLIh'G RESULTS 

c1- 

D.l INTRODUCTION 

Table D-1 lists the analytical results from a historical sampling event performed in 1978. 
The sample, reference number 1974, was reported as black in color with a consistency of 
soft grease. No additional specifics were available from historical records. These historical 
data are not validated and are included for comparison only; decisions affecting the waste in 
tank 241-B-204 should not be based on these data. 

I 
~ ~~ 

0.07 nla A 

Table D-1. Historical Sampling Results for Tank 241-B-204.' 

I= 

- -  

nlr 0.2 A 

Water Solubility I 26 I % 
~ u k ~ e n s i t y  I 1.14 almL 

Fe* 
a* 
K+ 
La'+ 
m* 
Ni2+ 
NO; 

H20 76 % 
TOC I 0.096 I 

0.0008 2.9 % 

0.4 nla % 
0.01 2 % 

0.0001 nla % 
nla 0.03 96 
0.3 nla % 

0.001 nla % 
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U* 
Pu* 
Am* 
'''%r 
' W s  

1 5 5 ~ " *  

< 0.07 

0.1 
< 0.05 < 0.1 
0.004 0.3 

4.63E-08 9.71E-06 g l g  
1.16E-09 9.74E-06 g l g  

nlr nla n/a 
0.004 4 pCilg 
0.005 0.007 pCilg 

nlr nla nla 
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