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EXECUTIVE SUMMARY

This tank characterization report summarizes information concerning the historical uses
of tan 241-TY-104, its status, recent sampling efforts, and the results of analysis of tﬁe
waste which it contains. This report supports the requirements of the Hanford Federal
Facility Agreement and Consent Order Milestone M-44-08 (Ecology et al. 1994) and

Ferrocyanide Tank Safety Program Milestone T2B-95-123 (Jordan 1994).

Tank 241-TY-104 is one of six single-shell tanks located in the TY Tank Farm in the
Hanford Site’s 200 West Area. It is the second tank in a two-tank cascade with
tank 2 |-TY-103. Tank 241-TY-104 went into service in 1953 with receipt of tributyl
phosphate waste (also called uranium recovery waste) through the cascade line. Later,
tank 241-TY-103 also received ferrocyanide scavenged first cycle waste. The only other
waste received by tank 241-TY-104 was supernatant from other tanks in the TY and TX
Tank Farms. The tank was removed from service in 1974 and categorized as an assumed
leaker in J81. Interim stabilization (1983) énd intrusion prevention (1982) have since been

completed. The tank is included on both the Ferrocyanide and Organic Watch Lists.

A description an status of tank 241-TY-104 are summarized in Table ES-1 and
Figure ES-1. The tank, which has an operational capacity of 2,870 kL (758 kgal), presently
contains 174 kL (¢« kgal) of waste, 163 kL (43 kgal) of which is existing as sludge and

11.4 kL (3 kgal) as supernatant (Hanlon 1995).
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Figure ES-1. Tank 241-TY-104.
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Figure 2-1. Riser Configuration of Tank 241-TY-104.
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Figure 2-3. Tank Layer Model.
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The furnace oxidation method TOC values for Tank 241-TY-104 were only slightly
greater than the analytical instrument’s calibrated detection limit, at which concentration the
accuracy of quantitation is subject to significant error. Such a large quantitation error,
multiplied by the large digestion dilution factor, caused large errors in the final sample TOC
results. Consequently, TOC analysis resuits by the two different procedures are unlikely to

be comparable.

The TOC and TIC results are listed in Table 4-4. The sample number column lists
the laboratory sample from which the analyte was measured. This identification number is
different from the number assigned to the samples at the tank farm. Sampling rationale,
locations, and descriptions of the sampling event are contained in Section 3.0. The third
column describes the sample location of the individual sample. The first number lists the
riser number, which is followed by a colon, and then the portion of the auger from which the
sample was derived. The fourth column, labeled ™ aple Result, is the specific concentration
of the analyte determined at the different sampling points. The number listed is an average
between the primary sample and its duplicate sample. The column labeled Mean isa s ple
mean of all the results for the analyte. :

Table 4-4. Tank 241-TY-104 Analytical Data Results for Total Organic Carbon.*

TOC
TOC by hot persulfate S$95T000316§ 18:lower % 774 895 867
S$95T000236| 15:lower 4 826 - 971

OC by furnace oxidation | S95T000737 | 18:lower % | 6,520 | 6,520 = | 6,373
S95T000738| 15:lower % | 5,510 | 6,940

TIC by hot persulfate 18:lower % 5,480 6,460 6,035
S$95T000236
15:lower 4 | 5,870 6,330

*Miller, G. L., 1995a, 45-Day Safety Screen Results for Tank 241-TY-104, Auger Samples 95-AUG-008
and 95-AUG-009, WHC-SD-WM-DP-101, Westinghouse Hanford Company, Richland, Washington.
"Wet basis. .

47






























9015456, Oob4
WHC-SD-WM-ER-481 REV 0

§ © 2 Comparison of 1985 Data to the Historical
Tank Content ~ timates

Analytes common to both the Historical Tank Contents Estimate (Brevick et al. 1995)
and the 1985 core sampling data are compared in Table 5-6. As can be seen in Table 5-6,
the agreement is poor. Only four analytes out of fifteen had relative percent differences of
less than 50 percent. However, those four analytes comprise nearly two-thirds of the waste
trix.

Several analytes that contribute relatively minor amounts to the waste matrix do not
compare well, including chromium, nickel, and chloride. However, the large differences
observed between predicted and observed values do not change the mterpretanon of the data.
Even the seven-fold difference in chromium is not of conc bec i
0.01% of the waste. Radionuclic were ' ! )
small quantities on a mass basis, they can have substantial impact on the properues ana
treatment of the waste.

: Analytes that contributed substantially to the matrix and did not compare well with

] dicted values are of more concern. These analytes include iron, hydroxide, and sulfate.
the model appears in this case to overpredict them substantially. The hydroxide comparison
is not valid, since the analytical values only measure soluble hydroxide and the model value
is for total (soluble and insoluble) hydroxide.

5.3 TANK WASTE INVENTORY PROFILE

The only available measure of tank waste variability for the 1985 sampling event were
the RSD calculated and included in Table 4-2. The larger the RSDs, the more variable the
waste was between sampling locations for.a particular analyte. A more complete statistical
analysis was not possible for that data set since no duplicate samples were analyzed.

Based on the analyses from the 1995 sampling, it was possible to conduct simple
statistical tests for the percent water, total alpha, TIC, and TOC analyses to determine if
there were any differences in analyte concentrations between the two risers (horizontal
trend). For the TOC analysis, only the results for the furnace oxidation method were used.

There were several possible limitations in evaluating the comparisons between
sampling locations. The depth of waste in the tank was too small to warrant any effort at
examining vertical trends, and there were very few analytes available to test. The sample
recovery from Riser 18 was also quite poor (Miller 1995b). Finally, Riser 15 was much
closer to the tank inlet than Riser 18, raising the possibility that this could have influenced
the disposition of waste in the tank.

5-7
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The statistical procedure used to determine differences between the two risers is
known as the analysis of variance (ANOVA). The ANOVA generates a p-value which is
compared with a standard significance level (@ = 0.05). If a p-value is below 0.05, there is
sufficient evidence to conclude that the sample means are significantly different. 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.

Only one pair of analytical results were available for total alpha, TIC, and TOC
analyses. For percent water, the two pairs of results from Riser 15 were treated equally and
compared to the single pair of results from Riser 18. The results of the ANOVA tests for
percent water (p-value = 0.841), total alpha (p-value = 0.374), TIC (p-value = 0.833), and
TOC (p-value = 0.751) indicated that there were no significant differences in analyte
concentrations between the two risers for any of the ft  analytes. T refore, based on the
results of these four analy . alone, the contents of t ~ 241-TY-104 pear to be
horizontally homogeneous.

The visual observations from the 1985 sampling event were not unlike the descriptions
for the 1995 samples. There was some supernatant from one of the risers in the 1985 event,
and the solids were dark brown and mostly firm but with some variation in moisture between
risers. The visual observations for moisture in the extruded segments from the 1995
sampling event did not elaborate much beyond mention that no drainable liquid was
recovered. The only specific statement was that the sample from Riser 18 was thin, moist,
and dark brown, while the sample from Riser 15 was thick, moist, and dark brown. Any
difference between the two risers based on the thin versus thick descriptions was not
substantiated by the statistical analysis, which showed no significant difference in percent
water between the two risers. Thus, there is no reason to distinguish between the waste
sampled from the two risers based on appearance or analytical resuits.

5.4 COMPARISON OF ANALYTICAL DATA ‘AND TRANSFER"
HISTORY INFORMATION ’

According to the Tank Layer Model (Agnew et al. 1995b), two waste types remain in
the tank, (UR, also known as TBP) waste cascaded from tank 241-TY-103 and through the
pump pit risers, and supernatant from other tanks in the TX and TY Tank Farms. The
1CFeCN waste supernatant was considered suitable for pumping to a crib, and what small
amount remains contributes little to the present day radioactivity. The UR sludge, according
to Hanford Defined Wastes: Chemical and Radionuclide Compositions (Agnew 1995), had
relatively high concentrations of water, cesium, strontium, uranium, sodium, iron, uranium,
hydroxide, nitrate, carbonate, and sulfate. The 1985 core data agree moderately with the
values given in Agnew (1995) for sodium, water, and uranium. Values for nitrate,
hydroxide, iron, sulfate, carbonate, uranium, *Sr and cesium exhibit poor agreement.
Interestingly, based on Agnew (1995), no organic carbon or ferrocyanide is predicted to be
in the UR waste. However, both Hanlon (1995) and Borsheim (1991) indicated that this tank
received 12,000 g moles of ferrocyanide sludge in the 1950’s.

5-9
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1u€ sludge should primarily contain UR waste as expected from the tank layer model.
Based on the transfi history, ferrocyanide scavenged first cycle waste may also be present.
The only constituents found in levels close to their predicted amowr . were sodium, water,
and uranium. Only 1,110 Btu/hr (325 watts) are generated by the radionuclides in the tank
using information in this report.

6-2
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APPENDIX A

1985 AQUEOUS LIQUID SAMPLE DATA
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APPENDIX B

ANALYTICAL PROCEDURES FOR 1985 CORE SAMPLES AND
1995 AUGER SAMPLES




WHC-SD-WM-ER-481 REV 0

This page intentionally left blank.

B-2






WHC-SD-WM-ER-481 REV 0

This page intentionally left blank

B4



Fa13456. (068

V™ 7-SD-WM-ER-481 REV 0

APPENDIX C

PHOTOGRAPHS OF EXTRUDED AUGER SAMPLES (FEBRUARY 1995)
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G. H. Beeman S7-71 X
S. F. Bobrowski K7-28 X
N. G. Colton K3-75 X
J. R. Gormsen K7-28 X
S. A. Hartley K5-12 X
J. G. Hill K7-94 X
L. K. Holton K9-73 X
G. J. Lumetta P7-25 X
B. D. McVeety K6-84 X
A. F. Noonan K9-81 X
K. M. Remund K5-12 X
J. T. Slankas K9-81 X
Westinghouse Hanford Company
D. A. Barnes R1-80 X
G. R. Bloom H5-61 X
T. M. Brown R2-12 X
T. H. Bushaw T6-30 X
R. J. Cash S7-15 X
C. S. Chongsoo G3-20 X
W. L. Cowley H4-65 X
M. L. Dexter R1-51 X
R. A. Dodd S$5-07 X
G. L. Dunford S7-81 X
S. J. Eberlein R2-12 X
D. B. Engelman R1-49 X
K. 0. Fein H4-65 X
G. D. Forehand S7-21 X
J. S. Garfield H5-49 X
J. D. 1berski R2-06 X
R. D. Gustavson R1-51 X
D. L. Herting T6-09 X
B. A. Higley H5-27 X
G. Jansen ’ H6-33" X
L. Jensen T6-07 X
G. D. Johnson S7-15 X
K. K. Kawabata : S$7-55 X
T. J. Kel 2y S7-21 X
N. W. Kirch R2-11 X
J. G. Kristofzski T6-06 X
M. J. Kupfer H5-49 X
D. L. McGrew R3-25 X
W. C. Miller R1-30 X
C. T. Narquis T6-16 X
D. E. Place H5-27 X
D. A. Reynolds R2-11 X
G. W. Ryan H4-65 X
L. M. Sasaki (10) R2-12 X
F. A. Schmittroth HO-35 X
N. J. Scott-Proctor $5-01 X
L. W. Shelton, Jr. H5-49 X
B. C. Simpson R2-12 X
G. L. Smith H4-62 X
G. L. Troyer T6-50 X
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D. A. Turner S7-15 X
D. J. Washenfelder H5-27 X
M. S. Waters $6-30 X
W. I. Winters (3) T6-50 X
TFIC (Tank Farm Information Center) R1-20 X
Central Files "nonn X
EDMC X
TroG (2) R2-12 X _
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