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Determination of Worst Case Projected Source Term in Tank 241-SY-102 Waste

1.0 Introduction

This document describes the methodology used to determine the worst case projected source
term that could be in double-shell tank 241-SY-102 for the cross-site waste transfer to tank
241-AP-107. The worst case projected source term given in Table 4-1 is the weighted average of
the tank waste sources with the addition of sufficient waste from a defined worst source tank to
fill the tank to 416 inches.

The projected source term in this document is not intended to represent what will be in tank
241-SY-102. Rather, it is a conservative bounding composition considering that the volume of
waste that will be added from each current source is unknown.

2.0 Enabling Assumptions

In order to project the worst case source term for tank 241-SY-102 the following enabling
assumptions were used.

o Tank 241-SY-102 would be filled to a maximum of 416 inches prior to the start of the cross-
site transfer.

e The only sources of waste into tank 241-SY-102 since September 22, 1998 are tanks
241-S-102, 241-8X-104, 241-SX-106, 241-T-104, 241-T-110 and 1,200 gallons of 222-S
Laboratory waste.

e The concentration of analytes of interest in water added to tank 241-SY-102 or to any of the
source tanks is 0.

e The concentration of analytes for which no analytical data or Best Basis inventory
(Reference 1) value was available was assumed to be 0.

o The concentration of undetected analytes was assumed to be 0.

o The worst source tank is defined as a tank containing the highest concentration from among
the source tanks for each analyte. Concentrations in 222-S Laboratory waste are not
considered in defining the worst source tank because the volume of this waste is limited to a
maximum of 1,200 gallons.
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3.0 Tank Waste Material Balance

To perform the worst case source term projection September 22, 1998 was chosen as the starting
date because it is the date of the most recent waste sampling event in tank 241-SY-102. Data
from these samples were used to determine the baseline composition of the tank. A material
balance was done to account for the waste and water added to tank 241-SY-102 between the
September 22, 1998 sampling and December 6, 1998.

December 6, 1998 was chosen arbitrarily as the cut off date for assessing current waste source
contributions to tank 241-SY-102. The tank ENRAF waste level readings taken from the
Surveillance Analysis Computer System (SACS) database were used to calculate the waste
volumes using the conversion factor of 2754 gallons per inch.

Table 3-1 shows the volumes from the various sources used in the material balance. The
“Check” value at the bottom of the table represents the difference between the volume of
documented water and waste sources added to tank 241-SY-102 and the tank waste volume on
the cut off date. The value represents approximately 0.02 inch and is not significant for the
purpose of this projection.

Table 3-1

Volumes Date Gallons
241-SY-102 Waste Level from ENRAF Reading 12/06/98 965194/
241-SY-102 Waste Level from ENRAF Reading 09/22/98| 844679
|Sources

210-SX-104 (Process Engineering Pu Inventory Database) 23717
241-SX-106 (Process Engineering Pu Inventory Database) 12167|
241-T-104 (Process Engineering Pu Inventory Database) 12099
241-T-110 (Process Engineering Pu Inventory Database) 10399
Raw Water (Operations Database) 42093
Rain Water (Process Engineering Pu Inventory Database) 20098
TOTAL (9/22/98 Waste Level + sum of sources) 965252
Check (TOTAL - 12/6/98 Waste Level) 58

4.0 Source Term Determination

In order to reflect that a partial cross-site transfer has occurred, the difference between the

March 10, 1999 and the March 14, 1999 ENRAF waste level readings from SACS (406 and 355
inches, respectively) was determined. This volume was used to calculate the percentage of waste
removed from the tank and thus, the percentage decrease in each of the source wastes.

The worst case projected source term in tank 241-SY-102 was determined with the assumption
that the tank will be filled to 416 inches of waste. For each analyte, the products of the baseline
concentration in tank 241-SY-102, one of the source wastes or the defined worst source tank
with the fraction of that waste in an assumed full tank 241-SY-102 were added together. These
weighted averages represent the worst case projected source term. These values along with the
concentrations used to calculate them are given in Table 4-1.
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In most cases, data from the September 22, 1998 tank waste samples (Reference 2) were used as
the baseline composition of tank 241-SY-102. The concentration of undetected analytes was
assumed to be 0. For analytes where no data was available, the Best Basis inventory was used to
calculate the concentration. If no Best Basis inventory value was available, the concentration
was assumed to be 0. The baseline waste volume for tank 241-SY-102 was calculated from the
September 22, 1998 ENRAF waste level reading taken from the SACS database.

For tanks 241-S-102, 241-SX-104, 241-SX-106, 241-T-104, and 241-T-110, analyte
concentrations were obtained from the Tank Characterization Database (TCD). For the purpose
of this projection, the concentrations of undetected analytes are assumed to be 0. Where no data
were available, the Best Basis tank inventory was used to calculate the concentration. Where no
Best Basis inventory value was available, the concentration was assumed to be 0.

For 222-S Laboratory waste, analyte concentrations were obtained from the sample data included
as an attachment to Reference 1. For the purpose of this projection, the concentrations of
unreported analytes and undetected analytes are assumed to be 0.
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Table 4-1
Bounding
UNIT [sY-102 [s-102  |SX-104 |SX-106 |T-104 |T-110 2228  [water “’:"a"s':‘.rank X’:;mge g:;)
Fraction 6.3E-01] 0.0E+00| 1.8E-02| 9.1E.03| Q.0E-03| 7.7E-03| B.9E-04] 4.6E-02|  2.8E-01
Conversion Vol () T 1.1E+08| 2.0E+06] 1.7E+06] 1.4E+06| 7.6E+03
Max SpG T16| 155  148] 150 130 111 7.08 1.0 155 127
Co-60 TN | 2.6E-06| 0.0E+00| U.0E+00| 0.0E+00| 0.0E+00| D.0OE+00] 2.6E-07| 0.0E+00]  O.0E+00] 1.7E-06] 6.1E+04
$r-90 (89/90) Cil | 5.0E-06| 3.0E-04| 6.5E-05| 42E04| 3.4E-03| 56E-07| 6.7E-04] 0.0E+00[  34E-03] 9.9E-04] 3.7E+07
Y-90 (from Sr) Cil | 5.0E-06| 3.0E-04| 6.5E-05] 4.2E-04] 34E-03| 56E-07| 6.7E-04] 0.0E+00]  3.4E-03| O0.9E-04] 3.7E+07
Cs-137 Cil | 3.7E-02| B.OE-02] 2.3E-01| 4.1E-01| 8.1E-05| 3.6E-06| 7.4E-04] 0.0E+00|  4.1E-01] 1.5E-01] 5.4E+09
Eu-154 Ci | 2.0E-07 9.2E-05| 6.5E-04| 3.5E-07| 13E-10 D.OE+00|  6.5E-04] 1.9E-04] 7.0E+06
Np-237 Cil 87E-07] 9.4E-07| 9.0E-09] 5.0E-10) 0.0E+00|  9.4E-07| 7.8E-07| 2.9E+04
Pu-238 Cil | BA4E-12 2.6E-06| 3.2E-06| 9.0E-08| 2.1E-09 0.0E+00|  3.2E-08] 9.6E-07| 3.6E+04
Pu-239 (239/40) Cil | 3.1E07| 3.4E-08] 3.8E-08| 7.4E-08| 94E-06| 1.7E-07| 16E-06| 0.0E+00]  S.4E-06] 2.9E-06] 1.1E+05
Pu-241 Cil | 7.2E-10 16E-04] 2.1E-04| 5.1E-05| 2.8E-05] G.OE+00|  2.1E-04] B.6E-05] 24E+06
Am-241 G| 26E-07| 2.8E-07| 0.0E+0D| 0.0E+00| 0.0E+00| 0.0E+00| 3.6E-06| 0.0E+00|  2.8E-07| 2.6E-07] 9.1E+03
Cm-244 G| 5.0E-11 13E-07| 3.1E-07| 3.2E-08] 8.1E-09 0.0E+00|  3.1E-07| 9.2E-08] 3.4E+03
Sum 5.5E+09
Bounding
SY-102 [s-102  [sx-104 [sx-108 [T-104 |T-110 (2225  |water ﬁ%‘:‘c“e mﬂage ?Z/T)e

Ammonia (NH3) il 12E-01| 3.5E-02| 79E-01] 6.1E-02 1.2E+00| B.5E-05| 6.3E-03) 0.0E+00|  1.2E+00] 4.3E-01] 4.3E-01
[Antimony (Sb) gl | 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00] 0.0E+00| 0.0E+00| 2.9E-03] O.0E+00] 0.0E+00| 2.6E-06] 26E-06
Arsenic (As) o/l | 0.0E+00| 0.0E+00 0.0E+00] 0.0E+00| O0.0E+00| 0.0E+00| 0.0E+00
Barium (Ba) ot | 0.0E+00] 0.0E+00| 0.0E+00] D.0E+00| 0.0E+00| 0.0E+00| 4.8E-04] 0.0E+00|  O.0E+00| 4.3E-07) 4.3E-07
Beryllium (Be) | O.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 2.0E-05] 0.0E+00| 0.0E+00| 26E-08[ 2.6E-08
Cadmium (Cd) gl | 0.0E+00| 0.0E+00| 0.0E+00] 0.0E+00| 0.0E+00| 0.0E+00] 7.0E-04| 0.0E+00]  0.0E+00 6.3E-07] 6.3E-07
Calcium (Ca) o/l | 0.0E+00| O.0E+00| 0.0E+00] 0.0E+00| O.0E+00| 0.0E+00| 34E-02| 0.0E+00] O0.0E+00| 3.0E-05[ 3.0E-05
Cerium (Ce) 9/l | 0.0E+00] 0.0E+00| 0.0E+00] 0.0E+00 0.0E+00| 0.0E+00| 0.0E+00] 0.0E+00| O0.0E+00] O0.0E+00
Chromium (Cr+3) ol | 6.7E-01| 4.7E-01] 1.1E+00] 14E-01| 32E-01] 3.56-02] 6.7E-03] 0.0E+00| 1.1E+00[ 74E-01] 7.4E-01
Cobalt (Co) ol | 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00]  O0.0E+00| O0.0E+00[ 0.0E+00
Cyanide (CN) o 7.2E-04 26E.04| 0.0E+00]  7.E-04] 2.1E-04] 2.1E-04
Dysprosium (Dy) g/l 0.0E+00] 0.0E+00] 0.0E+00| 0.0E+00
Lanthanum (La) g | 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+G0| 1.7E-05| 0.0E+00| 1.2E-03] 0.0E+00|  1.7E-05] 6.8E-06] 5.8E-06
Mercury (Hg) ol | 0.0E+00 0.0E+00| 0.0E+00| 1.6E-04] 0.0E+00| 1.5E-05| 0.0E+00|  1.6E-04| 47E-05] 4.7E-05
Neodymium Nd) g/l | 0.0E+00] 0.0E+00| 0.0E+00| 0.0E+00 0.0E+00| 0.0E+00| 0.0E+00|  0.0E+00] 0.0E+00| 0.0E+00
Oxalate (C204) [o | 0.0E+00] 5.8E-01| 1.1E%00| 12E+00] 14E-05| 0.0E+00[ 0.0E+00| 0.0E+00] 1.2E+00] 35E-01] 3.5E-01
Selenium (Se) ol | 0.0E+00| 0.0E+00| 0.0E+00] 0.0E+00| 0.0E+00| 0.0E+00] 0.0E+00| 0.0E+00|  0.0E+00| 0.0E+00[ 0.0E+00
Sodium Hydroxide _|gl | 1.1E+01| B.9E+01| 9.3E+01| 9.0E+01| 1.5E+02| 7.9E+01] 4.3E+01| 0.0E+00]  1.5E+02| 5.3E+01] 5.3E+01
Sodium - NaOH [g | 40E+01| 14E+02| 2.0E+02| 2.2E+02| 0.0E+00| 0.0E+00| 0.0E+00| O.0E+00| 2.2E+02] 9.2E+01] 9.2E+01
Tellurium (Te) ofl 0.0E+00|  0.0E+00| 0.0E+00| 0.0E+00
Thallium (T1) o/l | 0.0E+00| 0.0E+00] 0.0E+00] 0.0E+00) 0.0E+00| 0.0E+00] 0.0E+00] _ 0.0E+00| 0.0E+00| O0.0E+00
TOC-Oxalate ol | 0.0E+00| 2.4E+00| 1.2E+00] 3.4E+00| 4.7E-01| 4.5E-02] 4.0E-01] O.0E+00]  3.4E+00| 1.0E+00] 1.0E+00
Uranium (U) ofl 1.8E-02| 0.0E+00| 3.0E-01] 3.0E-01] 1.2E+00] 5.0E-02] 1.2E-02| 0.0E+00[ 1.2E+00] 3.6E-01] 3.6E-01
Vanadium (V) o/l | 0.0E+00| 0.0E+00| 0.0E+00| 0.0E+00) 0.0E+00| 0.0E+00] 0.0E+00|  0.0E+00] 0.0E+00] 0.0E+00
Hydroxide (OH) o | 4.8E+00| 3.8E+01] 4.0E+01] 3.8E+01] 6.3E+01| 3.4E+01] 1.8E+01 6.3E+01| 2.3E+01| 2.3E+01
Na as NaOH (from OH) |g/l | 6.5E+00| 5.1E+01| 5.4E+01| 5.2E+01| 8.5E+01] 4.6E+01| 2.5E+01 8.5E+01| 3.1E+01| 3.1E+01
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