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INITIAL HAZARD CATEGORIZATION FOR THE HANFORD SITE TANK FARMS
1.0 INTRODUCTION AND SUMMARY

This document addresses single-shell and double-shell tank farm
facilities located in the 200 East and 200 West Areas of the Hanford Site.
Supporting facilities and systems (e.g., ventilation) are included; not
included are miscellaneous underground storage tanks and the 242-A, 242-S5, and
242-T Evaporators. Initial hazard categories were determined using the
procedure set forth in U.S. Department of Energy (DOE) Standard 1027-92,
Hazard Categorization and Accident Analysis Techniques for Compliance with DOE
Order 5480.23, Nuclear Safety Analysis Reports. The initial hazard
categorization calculations in this document are purely objective in that they
are strictly based on the numerical limits in DOE Standard 1027-92.

Initial hazard category calculations are documented for two different
cases. The first case assumes an event impacts only a single tank. The
second case assumes that an event could be postulated that would affect all
177 of the Hanford Site tanks (e.g., an earthquake), although the T1ikelihood
of this occurring is extremely small.

The hazard categorization procedure in DOE Standard 1027-92 requires that
conservative estimates of the radioactive inventory contained in a facility be
compared to threshoid quantities of radionuclides that are listed in
DOE Standard 1027-92, Table A.1l, for Hazard Category 2 and 3 facilities. The
fraction of the threshold quantity is calculated for each radionuclide by
dividing the inventory of a particular nuclide by the appropriate threshold
quantity from Table A.1. The fractions of the threshold quantity for each
radionuclide are then added to obtain a sum-of-fractions of the threshold
quantity values that is compared to 1. If the sum-of-fractions vaiue is
greater than 1 for ratios calculated using the Hazard Category 2 threshold
quantities, then the facility is at least Hazard Category 2. Threshold
quantities are not provided for designating a facility as Hazard Category 1.
Note that DOE Standard 1027-92 states that a facility may be Hazard Category 1
if there "is a potential for significant offsite consequences."

The sum-of-fractions of the DOE Standard 1027-92 Hazard Category 2
threshold gquantities is much greater than 1 for the worst tank in each of the
three tank groups (single-shell tanks [SSTs}, double-shell tanks [DSTs], Aging
Waste Facility [AWF] tanks). Therefore, the initial hazard category for each
facility grouping (SSTs, DSTs, AWF tanks) is at least Hazard Category 2.
Although the sum-of-fractions is very high, there are no numerical upper
limits on the Hazard Category 2 threshold quantities that result in
designating the facility segments as Hazard Category 1.

For a scenario invelving a release of the total Hanford Site tank waste,
the sum-of-fractions of the DOE Standard 1027-92 Hazard Category 2 threshold
quantities is much greater than 1. Therefore, the initial hazard category for
the Hanford Site tank farms is at least a Hazard Category 2 when the 177 tanks
are treated collectively.
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The initial hazard categorization calculations in this document are
purely objective in that they are strictly based on the numerical limits in
DOE Standard 1027-92. The results of this objective evaluation will be
considered in conjunction with extensive accident analyses already documented
in WHC-SD-WM-SAR-065, Interim Chapter 3.0 Hazard and Accident Analysis
(WHC 1995), to respond to the "significant offsite consequences” criterion for
Hazard Category 1. This document and WHC-SD-WM-SAR-065 (WHC 1995) will be
used to support the Westinghouse Hanford Company (WHC) recommendation of
Hazard Category 2 for the Hanford Site tank farms.

Section 2.0. provides details on the calculation of the total facility
in¥entory, and Section 3.0 addresses the calculation of the sum-of-fractions
values.

2.0 TOTAL FACILITY INVENTORY

2.1 INTRODUCTION X
Hanford Site tank wastes are not uniform in either composition or
distribution. They were produced by separations plants that used different
processes, and after being discharged from these separations plants, they were
subjected to different precipitative and evaporative processes to reduce their
votume. Wastes were then pumped from tank to tank and farm to farm,
complicating efforts to characterize the waste in individual tanks and tank
farms. Hence the exact radicactive inventory in each tank is not known with a
high degree of certainty. However, fo perform the initial hazard
categorization, it is necessary to obtain an estimate of the total inventory
of radioactive material in a tank and the total inventory contained in all of
Ehi tanks despite the lack of detailed tank-by-tank waste characterization
ata.

In this document, the tanks are separated into three major tank groupings
or facility segments: SSTs, DSTs, and AWF tanks. The AWF tanks are those.in
tanks farms 241-AY and 241-AZ. The tanks were grouped or segmented in this
manner because the waste contained in each of the tanks within these tank
groupings is generally similar and because characterization data is available
for these tank groups. Although the AWF tanks are DSTs, they are treated
separately because of the particular waste form they contain, or are allowed
to contain, which is waste that was discharged from the Plutonium-Uranium
Extraction (PUREX) facility in the 1980's.

The following sections describe the process used to establish
conservative estimates of the tank waste radionuclide inventories for the
single tank release case and the total Site release case. Section 2.2
addresses tank waste radionuclide activity concentrations, Section 2.3 deals
with facility segmentation, and Section 2.4 discusses the derivation of the
radioactive inventories.




WHC-SD-WM-HC-016 REV O

2.2 TANK WASTE RADIONUCLIDE ACTIVITY CONCENTRATIONS

As mentioned above, the inventory of radioactive material in the tanks is
needed in order to perform the initial hazard categorization. This requires
tank waste characterization data. In the case of the single tank release,
inventory estimates were conservatively made using maximum sample activity
concentrations from available tank waste characterization data (see
Section 2.2.1). However, it would be overly conservative to use the maximum
sample activity concentrations to calculate the total Hanford Site tank
radioactive material inventory for a release involving all the tanks.
Therefore, the mean activity concentrations were used for this case (see
Section 2.2.2).

2.2.1 Tank Waste Radionuclide Activity
Concentrations Used for the Single
Tank Release

WHC-SD-WM-SAR-065 (WHC 1995), alsc known as the Tank Farms Accelerated
Safety Analysis (ASA), contains maximum sample activity concentrations that
were selected from hundreds of sample results contained in a database
consisting of all the useable sample sources or tank waste characterization
data calculated as of December 1994. The database was created by collecting
and evaluating historical sample data and tank content estimates derived from
flow sheet-based models and intertank transfer records. It includes the
following sources of data:

o Radionuclide and Chemical Inventories for the Double-Shell Tanks,
WHC-SD-WM-TI-543 (Van Vleet 1993a)

Radionuclide and Chemical Inventories for the Single-Shell Tanks,
WHC-SD-WM-TI-565 (Van Vieet 1993b)

o High-level Waste Tank Subcriticality Safety Assessment,
WHC-SD-WM-SARR-003 (Braun 1994), the tank sample analysis data base
prepared by the WHC Risk Assessment Technology Group

o Files of sample data collected by the Tank Characterization Program
¢ Tank characterization reports

+ The Tank Contents Data Base maintained by Pacific Northwest
lLaboratories for WHC

+ The Track Radiocactive Components (TRAC) data base
(Jungfleisch 1984), which does not report actual sample results but
does give calculated concentrations of radionuclides derived from
process flow sheets

e Estimated Chemical and Radiochemical Inventories Spreadsheet:
NE Quadrant, A, AX, B, BX, BY, C Farms (Agnew 1994a) and Estimated
Chemical and Radiochemical Inventories Spreadsheet: SW Quadrant, S,
SX, U Farms (Agnew 1994b), which do not report actual sample results
but give calculated concentrations of radionuclides and chemicals
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derived from process flow sheets and historical data on transfers in
and out of the Hanford Site tanks.

The data has been compiled in electronic files by ICF Kaiser and is the
largest single collection of usable sample data at the Hanford Site.

Tank Waste Source Term Inventory Validation, WHC-SD-WM-ER-400

(Cowley 1995), contains tables and plots of the activity concentration data
from the database. The database is separated into three major tank groupings:
SSTs, DSTs (excluding AWF tanks}, and AWF tanks. For each of the three major
groupings, data are presented for both 1iquid and solid phases. These six
waste types (i.e., SST liquids and solids, DST liquids and solids, and
AWF tank liquids and soilids) encompass all tank H&ste %!pes.zs;he tabase
gontains activity congeptrations for sy, “Eu, Z'Np, “pu,

/20py, #lpu, *Am, ***Cm, These 11 radionuclides and their daughters were
selected because they contribute more than 99% of the total inhalation dose
according to the data contained in Van Vleet (19932 and 1993b).

4

The maximum sample activity concentrations were selected by evaluating
the tables and plots of the activity concentration data in Cowley (1995) and
selecting the highest value for each radionuclide that did not conflict with
known process parameters or that did not contain obvious errors. This
evaluation was performed by a team of experienced WHC personnel who were very
familiar with the history and processes used at Hanford. The team included
representatives from the analytical Taboratory, process chemistry, waste tank
operations, Tank Waste Remediation Systems engineering, ICF Kaiser, and safety
analysis. Cowley (1995) documents the evaluation performed by the team to
select the maximum sample activity concentrations. These activity
concentrations were used to calculate accident consequences in the Tank Farms
ASA (WHC 1995).

Table 1 contains the maximum sample activity concentrations reported in
the Tank Farms ASA (WHC 1995) for each of the three tank groupings. Note that
values are given for both 1iquid and solid waste types and that the activities
are decayed to the end of 1994. The values in Table 1 represent the maximum
sample activity concentrations selected by the sample evaluation team
(Cowiey 1995) for the 11 radionuclides that contribute more than 99% to the
total inhalation dose. The activity concentrations for the remaining 12 »
radionuclides in Table 1 are the highest values reported in Van Vleet (1993a
and 1993b). Since these 12 radionuciides are not major dose contributors, the
evaluation team did not go through the same detailed evaluation and selection
process that they did for the other 11 radionuclides. The values in Table 1
represent a conservative estimate of the activity concentrations for each of
the six tank waste types using the available tank waste characterization data.

2.2.2 Tank Waste Radionuclide Activity Concentrations
for the Total Hanford Site Tank Waste Release

As mentioned above, it would be overiy conservative to use the maximum
sample activity concentrations to calculate the total radioactive inventory
for a release involving all 177 of the Hanford Site tanks. A total
radiocactive inventory calculated in this manner would assume the entire waste
volume is a homogeneous mixture containing radionuclides at the maximum sample
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activity concentrations. In reality, the sample results in Cowley (1995)
indicate that a vast majority of the activity concentrations in the tanks are
far less than the maximum sample activity concentrations listed in Table 1.
Therefore, the mean or average sample activity concentrations were used for
the case involving the release of the total Hanford Site tank waste volume.

Table 2 contains the mean sample activity concentrations, which represent
the volume-weighted mean sample activity concentrations for each radionuclide
for each of the six tank waste types (i.e., SST liquids and solids, DST
liquids and solids, AWF tank liquids and solids). The tank waste volumes and
activity concentrations used in the calculation of the mean sample activity
concentrations were taken from Van Vieet (1993a and 1993b). Note that
although the activity concentrations were taken from Van Vleet (1993a
and 1993b), the Van Vleet data were slightly modified so that the maximum
sample activity concentrations from the modified data matched those selected
by the sample review team (see Section 2.2.1). Tank Waste Compositions and
Atmospheric Dispersion Coefficients for Use in ASA Consequence Assessments,
WHC-SD-WM-SARR-016 (Savino 1995), documents the modifications made to the
Van Vieet data along with the calculation of the mean sample activity
concentrations.

2.3 SEGMENTATION OF TANK FARMS INVENTORY

Segmentation may be defined as the division of hazardous material
inventory into areas within the facility for which common cause events would
be unlikely to result in accidental release of materials from more than one
designated segment. DOE Standard 1027-92 allows for segmentation provided
that hazardous material in one facility segment cannot interact with materials
in another facility segment.

Several approaches could be taken to segmenting the tanks contained in
the tank farms: the SSTs and DSTs are censtructed differently; the tanks are
also grouped collectively into farms, which are composed of tanks that are
physically located near each other; the tanks in the 200 East Area and in the
200 West Area are separated by a distance of a few miles. For purposes of
this initial hazard categorization, however, calculations were made assuming
the contents of a single tank were impacted by an event, and a second set of
calculations was made in which it was conservatively assumed that an event
impacted all of the Hanford Site tanks. That is, the first case assumes that
each tank can be treated as a single segmented facility, whereas the second
case treats all 177 tanks as a single facility.

2.3.1 Segmentation of the Tank Waste for
the Single Tank Release

For the single tank release case, data from the Waste Tank Summary Report
for Month Ending December 31, 1994, WHC-EP-0182-81 (Hanlon 1995), was reviewed
to determine which tanks had the largest volume of waste and the highest
percentage of solids, since the activity concentrations for the radionuclides
that drive the hazard categorization are higher in solids.




WHC-SD-WM-HC-016 REV O

For example, the Tast row in Table 2 shows that the waste volume for the
worst SST tank release case was 3.8 x 10° L of solids and O L of liquids.
This is based on data contained in Hanlon (1994) that indicated that tank
A-101 had the worst combination of percentage of solids and total waste Xolume
for all of the SST tanks. Essentially the entire waste volume (3.8 x 10° L or
1 Mgal) in tank A-101 was solids. Similarly, for the D§Ts, tank SY-101
contained 50% solids and had a total volume of 4.4 x 10° L (1.16 Mgal).
Finally, for the AWF tanks, tank AZ-102 contained 10% solids and had a total
volume of 3.8 x 10° L (1 Mgal).

Section 2.4.1 discusses how these waste volumes were used along with the
maximum sample activities (Section 2.1.1) to provide conservative estimates of
single tank inventories for each of the three major tank groups (SSTs, DSTs,
and AWF tanks).

2.3.2 Segmentation of the Tank Waste for the Total
Hanford Site Tank Waste Release

For the total Hanford Site tank waste release case, data from
Hanlon (1994) was reviewed to identify the total tank waste volume for each of
the six waste types. These volumes are listed in the last row of Table 2.
For examg1e, Table 2 shows that the total SST liquid waste volume is
2.2 x 10° L and the total SST solid waste volume is 1.3 x 10° L.

Section 2.4.2 discusses how these total waste volumes were used along
with the mean sample activities (Section 2.1.2) to provide an estimate of the
entire Hanford Site radioactive waste inventory.

2.4 TOTAL RADIOACTIVE INVENTORIES FOR EACH SEGMENTED FACILITY

2.4,1 Tank Waste Radioactive Inventory
for the Single Tank Release

Conservative estimates of single tank radioactive waste inventories were
made using the worst single tank waste volumes (Section 2.3.1) along with the
maximum sample activity concentrations (Section 2.2.1). Table 3 lists the
resulting worst-case, single tank radioactive inventories for the three major
tank groups (SSTs, DSTs, and AWF tanks).

Note that these inventory estimates are conservative in that they were
developed assuming the entire waste volume was a homogeneous mixture
containing radionuciides at the maximum sample activity concentrations. As
mentioned before, these activity concentrations are the maximum found in any
tank within a tank grouping. Therefore it would not be expected that any
single tank would contain waste with all of the radionuclide concentrations at
the maximum sample activity concentrations. In reality, the sample results in
Cowley (1995) indicate that a vast majority of the activity concentrations in
the tgnks is far less than the maximum sample activity concentrations listed
in Table 1.
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2.4.2 Tank Waste Radioactive Inventory for the
Total Hanford Site Tank Waste Release

Estimates of the Hanford Site tank waste radioactive inventories were
made using the total tank waste volumes (Section 2.3.2) along with the mean
sample activities (Section 2.2.2). Table 4 lists the resulting total
radioactive inventories for the three major tank groups (SSTs, DSTs, and
AWF tanks). Although all of the tanks will be treated collectively, data are
presented for the three tank groups in the event future calculations need the
more detailed data. These inventories assume that the entire waste volume for
each of the six tank waste types is a homogeneous mixture containing
radionuclides at the mean sample activity concentrations for that waste type.

3.0 INITIAL HAZARD CATEGORIES

3.1 INITIAL HAZARD CATEGORY BASED ON THE
RADIOACTIVE WASTE INVENTORY FOR THE
SINGLE TANK RELEASE CASE

The Hazard Category 2 threshold quantities from DOE Standard 1027-92 are
presented in Tabie 3 for the worst single tank release case. The
sum-of-fractions is much greater than 1 for the worst tank in each of the
three tank groups. Therefore, the initial hazard category for each facility
grouping is at least a Hazard Category 2. Although the sum-of-fractions is
very high, there are no numerical upper limits on the Hazard Category 2
threshold quantities that would result in designating the facility segments
Hazard Category 1.

Note that there are five nuclides (™Se, %Y, '®sb, '°1, 2%Cm) given in
the ASA that are not included in the DOE Standard 1027-92 list. A1l of these
nuclides are fission products except 2""’Cm, which is an alpha emitter.

A value of 2.5 x 10° C{ is recommended for the Hazard Category 2 threshold
quantity for mixed fission products that are not included in the

DOE Standard 1027-92 1ist. A value of 55 Ci is recommended for alpha
emitters. These values were used in Table 3 even though these five nuclides
have a negligible impact on the sum-of-fractions value.

3.2 INITIAL HAZARD CATEGORY BASED ON THE
RADIOACTIVE WASTE INVENTORY FOR THE TOTAL
HANFORD SITE TANK WASTE RELEASE CASE

The Hazard Category 2 threshold quantities from DOE Standard 1027-92 are
presented in Table 4 for each of the three tank groups. For a release of the
total Hanford Site tank waste, the sum-of-fractions for each of the three tank
groups (SSTs, DSTs, and AWF tanks) must be added together. The resuIting
sum-of-fractions based on the entire Site tank waste is 1.5 x 10* (8.8 x 10°
+ 1.8 x 10° + 4.6 x 10%), which is much greater than 1. Therefore, the
initial hazard category for the 177 Hanford Site tanks, treated collectively,
is at least a Hazard Category 2.
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Note that if the tanks are treated on a single tank basis, or are
segmented by tank waste type, tank construction, tank farm, or geographical
area (200 East or 200 West), the segmented "facilities" would still be
ctassified as Hazard Category 2 because of the large gquantity of transuranics
contained in any single tank within the tank groups. .
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Table 1. Maximum Sample Activity Concentrations for
Solid and Liquid Tank Waste.?®

Nuclide Activity Concentration, Ba/L
$ST Liquids §ST solids DST® liquids DST® solids AWF® liquids AWF® solids
Ye 1.0 E+05 1.2 E+05 2.3 E+05 1.6 E+05 5.8 E+04 1.0 E+05
“Co 1.2 E+07 5.3 E+08 8.8 E+056 1.4 E+07 4,6 E+07 6.1 E+08
"Se d 1.7 E+04 d d d d
*sr 1.1 E+10 1.7 E+{2 5.1 E+0% 3.6 E+10 5.8 E+09 3.0 E+12
"y 1.1 E+10 1.7 E+12 5.1 E+09 3.6 E+10 5.8 E+09 3.0 E+12
"Te 1.7 E+07 1.2 E+10 1.1 E+07 6.2 E+07 1.2 E+07 2.8 E+08
*2u 3.3 E+03 2.4 E+05 d d d d
25sh 5.3 E+04 2.8 E+08 d d d d
it | 1.0 E+04 6.4 E+06 2.0 E+04 2.0 E+04 4.4 E+D1 4.1 E+06
Beg 2.1 E+05 2.6 E+06 1.1 E+07 1.7 E+07 2.4 E+04 d
Weg 2.3 E+10 7.5 E+10 6.1 E+10 6.1 E+10 9.2 E+10 1.0 £+11
e 4.3 E+01 1.6 E+03 d d d [
“em d d 5.7 E+07 d d d
Eu 2.7 E+09 6.6 E+0% 4.8 E+07 2.5 E+08 d 1.3 E+10
Eu 7.5 E+07 6.4 E+06 d d d d
*Np d 3.0 E+07 2.3 E+05 2.4 E+05 9.2 E+04 9.9 E+0B
py 9.3 E+04 1.9 E+08 1.8 E+06 7.2 E+07 2.8 E+03 6.8 E+07
“opyt 3.6 E+07 4.4 E+08 7.6 E+06 1.6 E+09 1.2 E+06 4.4 E+DB
Hipy 2.8 E+08 3.5 E+0% 2.0 E+07 4.1 E+D9 3.7 £+05 1.8 E+09
am 3.7 E+07 3.6 E+08 3.4 E+07 2.7 E+09 1.1 €+06 1.1 £+10
Hiem d d 1.7 E+02 d d 3.0 E+03
Cm d d 1.3 E+05 1.1 E+07 ] 6.5 E+07
Waste volume 0 3.8 E+06 2.2 E+06 2.2 E+D6 3.4 E+06 3.9 E+05
for worst
single tank'
(L) I
WHC, ¢ Interim Chapter 3.0 Hazard and Accident Anslysis, WHC~SD-WM-SAR-065, Rev. 0, DRAFT, Westinghouse

Henford Company, Richland, Washington.
ouble-shell tanks, excluding the Aging Waste Facility tanks.

°Aging Waste Facility tanks (Tank Farms 241-AY and 241-AZ).

Mo data available in the Tank Farms ASA (WKC 1995). These radionuclides have a negligible impact on
the radiological hazard categorization determination because of their low activity concentrations.

*The *Pu activity concentration also includes *%pu.

‘Waste volume for each waste type obtained from Hanlon, 8. M. 1994, Waste Tenk Summary Report for Month
Ending December 31, 1894, WHC-EP-0182,81, which assumes the worst S5T (A-101) contains 100X solids and has a
total volume of 1 Mgal; the worst DST (SY-101} contains 50X Solids and a volume of 1.16 Mgal; the worst AWF
tank (AZ-102) contains 10X solids and a volume of 1 Mgal.

§5T = Single-shell tank.
DST = Double~-shell tank.
AWF = Aging waste facility.
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Table 2. Mean Activity Concentrations for Solid and Liquid Tank Waste,®
Nuclide Activity concentration, Bg/L
SST liquid $5T solids DST® liquid DST® solids AWF® Liquid AWE® solids

“c 3.6 E+04 5.8 E+04 7.8 E+04 8.1 E+04 5.2 E+04 5.9 E+04
“Co 4.2 E+06 6.6 E+07 2.4 E+06 1.1 E+06 2.6 E+07 4.1 E+0B
"Se d 1.7 E+04 d d d d -
“Sr 7.8 E+08 1.9 E+10 9.5 E+08 2.7 E+Q9 1.6 E+09 1.2 E+12
oy 7.8 E+(03 1.9 E+10 9.5 E+08 2.7 E+09 1.6 E+0% 1.2 E+12
*Tc 4.1 E+06 1.6 E+09 5.1 E+06 8.6 E+06 8.3 E+06 8.8 E+07
e 9.8 E+02 7.2 E+03 d d d d
gk 5.3 E+04 1.6 E+07 d d d d
1 4.2 E+03 8.0 E+05 1.1 E+D4 1.5 E+04 4.4 E+01 1.0 E+06
Mcg 1.1 E+05 4.5 E+05 4.2 E+06 2.3 E+06 2.4 E+04 d
Yicg 7.2 E+09 7.5 E+09 1.3 E+10 3.0 E+10 3.2 E+10 3.4 E+10
e 4.2 E+01 6.1 E+02 d d d d
“pm d d 1.2 E+07 d d d
ey 1.7 E+09 1.4 E+08 4.7 E+07 1.6 E+08 d 8.0 E+09
*gu 7.5 E+07 6.4 E+06 d d d d
ip d 3.0 E+07 2.7 E+04 2.0 E+04 9.2 E+04 3.2 E+08
Moy 2.0 E+04 1.0 E+07 3.2 E+05 3.4 E+06 2.8 E+03 5.4 E+07
pyr 1.2 E+06 2.4 E+07 9.5 E+05 5.1 E+07 4.3 E+05 2.6 E+08
2py 9.1 E+06 1.9 E+08 4.4 E+06 1.9 E+08 1.9 E+05 1.6 E+09
Mam 8.0 E+05 2.0 E+07 3.6 E+06 8.6 E+O7 4ob E+05 6.1 E+09
tm d d 8.4 E+01 d d 3.0 E+03
*em d d 4.6 E+04 8.0 E+05 d 3.2 E+07
Total 2.2 E+06 1.3 E+08 4.8 E+07 1.7 E+07 1.3 E+07 9.3 E+05
volume’, L

*Savino, A. V., 1995, Tank Farm High Leval Waste Compositions and Atmospheric Dispersion Coafficients for Use in
ASA Consequence Assessments, WHC-SD-WM-SARR-016, Rev. 1, Westinghouse Hanford Company, Richland,

Hashington.

*Double-shell tanks, excluding the Aging Waste Facility tanks.
‘Aging Waste Facility tanks (Tank Farms 241-AY and 241-AZ).
“No data available in the Tank Farms ASA (WHC, 1995, /nterim Chapter 3.0 Hazard Accident Analysis,

WHC-SD-WM-SAR-065, Rev, 0, Westinghouse Hanford Company, Richland, Washington). These radionuclides
have a negligible impact on the radiclogical hazard categorization determihation becsuse their low
activity concentrations.

*The **Pu activity concentration also jncludes *°Pu.

"Total volume for each waste type obtained from Hanlon (B. M., 1994, Waste Tank Summary Report for

Month Ending Decomber 31, 1994, WHC-EP-10182-81, Westinghouse Hanford Company, Richland, Washington.

88T = Single-shell tank,
DST = Double-shell tank.
AWF = Aging waste facility.

]
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Table 3. Estimated Worst Single Tank Waste Inventories based on the
Maximum Sample Activity Concentrations.®

DOE 1027-92 |Worst single-shetl tank|Werst double-shell tank® Worst Aging Waste
Category 2 Facility tank®
Nuclide threshold - "
quantity (1Q), Total Fraction of | Total Fraction of Total Fraction of
«n inventory’| category 2 { inventory®{ category 2 | inventory® | category 2
{Ci) T1Q {Ci) 140 (Ci) TQ
"¢ 1.4 E+06 1.2 E+01 8.8 E-06 2.3 E+D1 1.7 E-05 6.4 E+00 4,6 E-06
“Co 1.9 E+05 5.4 E+04 2.9 E-01 1.4 E+03 7.1 E-03 1.1 E+04 5.6 E-02
*Se* 2.5 E+056 1.7 E+00 7.0 E-07 f f f f
*gp 2.2 E+04 1.7 E+08 7.9 E+03 2.4 E+06 1.1 E+02 3.2 E+07 1.5 E+03
>y 2.5 E+06 1.7 E+08 7.0 E+01 2.4 E+05 1.0 E+00 3.2 £+07 1.3 E+01
"Te 3.8 E+06 1.2 E+06 3.2 E-01 4.3 E+03 1.1 E-03 4.1 E+03 1.1 €-03
*Ru 6.5 E+03 2.5 E+01 3.8 E-03 ¥ f f f
'**sb" 2.5 E+06 2.9 E+04 1.1 E-02 f f f f
taepe 2.5 E+06 6.5 E+02 2.6 E-04 2.4 E+00 9.5 E-07 4.3 E+01 1.7 £-05
Mg 6.0 E+04 2.7 E+12 4.4 E-03 1.7 E+03 2.8 E-02 2.2 E+00 3.7 E-05
¥Ls 8.9 E+04 7.7 E+D6 8.6 E+01 7.3 E+06 8.2 E+01 9.5 E+06 1.1 E+D2
Mee 8.2 E+04 1.6 E-0 2.0 E-06 f f f f
pm 8.4 E+05 f f 3.4 E+03 4,0 E-03 f f
MEw 1.1 E+05 6.8 E+05 6.1 E+00 1.8 E+04 1.6 E-01 1.4 E+05 1.2 E+BO
gy 7.3 E+05 L] 9.0 E-04 f f f
Np 5.8 E+01 3.1 E+03 5.3 E+01 2.8 E+01% 4.8 E-01 1.0 £+04 1.8 E+02
By 6.2 E+01 1.9 E+04 3.1 E+02 4.4 E+03 7.1 E+01 7.2 E+02 1.2 E+01
233pye 5.6 E+01 4.5 E+04 8.0 E+02 9.6 E+d4 1.7 E+03 4.7 E+03 8.5 E+D1
*'py 2.9 E+03 3.6 E+05 1.2 E+02 2.4 E+05 8.4 E+01 1.9 E+04 &.6 E+00
*'aAm 5.5 E+01 3.7 E+04 6.7 E+02 1.6 E+05 3.0 E+D3 1.2 E+05 2.1 E+03
**tm 1.7 E+03 f f 1.0 g-02 5.9 E-06 3.2 g-02 7.9 E-05
Mem* 5.5 E+01 f f 6.6 E+02 1.2 E+01 6.9 E+02 1.2 E+01
Total sum of fractions 1.0 E+04 5.0 E+03 4,0 E+03

*WHC, 1995, Interim Chapter 3.0 Hezard and Accidant Analysis, WHC~SD-WM-SAR-065, Rev. 0, DRAFT,

Westinghouse Hanford Company, Richland, Washington.
*Double-shell tanks, excluding the Aging Waste Facility tanks,
‘Aging Waste Facility tanks (tank Farms 241-AY and 241-AZ).
otal activity inventory calculated using the maximum sample activity concentration times
the waste volume for worst single tank (see Table 1). Total is the sum of the liguid and solid
activity inventories.

*This isotope is not listed in DOE-STD-1027-92, Hazard Categorization and Accident Analysis
Techniques for Compliance with DOE Order 5480.23 Nuclear Safety Analysis reports, U.S. Department of Energy,
Washington, P.C. ALl of these are fission products except *“Cm, which is an alpha emitter.
DOE-STD-1027-92 recommends a Hazard Category 2 threshold quality of 2.5 E+0& €1 for mixed
fission products, and 55 Ci for alpha emitters.

No data available in the Tank Farms ASA (WHC 1995). These radionuclides have a negligible
impact on the radiological hazard categorization determination because of their Low activity
concentrations.

“The ™Pu activity concentration also includes **pu.

11
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Table 4. Estimated Tank Waste Inventories Based on the
Mean Activity Concentrations.®

DoE 1027-92 Single-shell tanks Double-shell tanks® Aging Waste Facility
Category 2 tanks®
Nuclide threshold - .
quantity (TQ), Total Fraction of Total Fraction of Total Fraction of
iy inventory® Category 2 jnventory” Category 2 inventory’ | Category 2
(Ci) TQ (ci) TQ [{1}] TQ
g 1.4 E+06 2.1 E+02 1.5 E-04 1. E+02 9.9 E-05 2.1 E+01 4.9 E-05
“to 1.9 E+05 2.3 E+05 1.2 E+00 3.6 E+03 1.9 E-02 1.9 E+04 1.0 E-01
"ge" 2.5 E+06 6.0 E+01 2.4 E-05 f f f f
¥sp 2.2 E+04 6.7 E+07 3.0 E+03 2.5 E+06 1.1 E+02 3.1 E+07 1.4 E+03
oy 2.5 E+06 6.7 E+07 2.7 E+01% 2.5 E+06 9.9 E-01 3.1 Es07 1.2 E+01
®Tc 3.8 E+06 5.6 E+06 1.5 E+00 1.1 E+04 2.8 E-03 5.1 E+03 t.3 E-03
™y 6.5 E+03 2.5 E+01 3.9 E-03 f f f f
'B5h” 2.5 E+06 5.6 E+04 2.2 E-02 f f f £
it 2.5 E+06 2.8 E+03 1.1 E-03 2.1 E+01 8.5 E-06 2.5 e+01 1.0 E-05
ey 6.0 E+04 1.6 E+03 2.6 E-02 6.5 E+03 1.1 E-01 8.4 E+00 1.4 E-04
Bieg 8.9 E+04 2.7 E+07 3.0 E+02 3.1 E+07 3.4 E+02 1.2 E+07 1.4 E+02
Wee 8.2 E+04 2.1 E+00 2.6 E-05 f f f f
“pm 8.4 E+05 f f 1.6 E+04 1.9 E-02 f Li
MEY 1.1 E+05 5.9 E+05 5.4 E+00 1.3 E+05 1.2 E+00 2.0 E+05 1.8 E+00
b {T 7.3 E+05 2.7 £+04 3.7 E-02 f f f f
“Np 5.8 E+01 1.1 E+05 1.8 E+03 4.4 E+0 7.6 £-01 8.1 E+03 1.4 E+02
**py 6.2 E+01 3.5 E+04 5.7 E+(2 2.0 E+03 3.2 E+01 1.4 E+03 2.2 E+01
iyt 5.6 E+01 8.4 E+04 1.5 E+03 2.5 E+04 4ob E+02 6,7 E+03 1.2 E+02
ipy 2.9 E+03 6.7 E+05 2.3 E+02 9.3 E+04 3.2 E+01 4.0 E+04 1.4 E4+01
*aAm 5.5 E+01 7.0 E+04 1.3 E+03 4.4 E+04 8.0 E+02 1.5 E+05 2.8 E+03
*em 1.7 E+03 f f 1.1 E-01 6.4 E-05 7.5 E-02 4.4 E-05
*em* 5.5 E+01 f f 4.3 E+02 7.8 E+00 8.0 E+02 1.5 E+D1
Total sum of fractions 8.8 E+03 1.8 E+03 4.6 E+03

‘savino, A. V., 1995, Tenk Farm High-Leval Waste Compositions and Atmospheric Dispersion Coefficients for Uss in ASA
Consequance Assessmonts, WHC-SD-WM-SARR-016 Rev. 1, Westinghouse Hanford Company, Richland, Washington.

*Double-shell tanks, excluding the Aging Waste Facility tanks.

‘Aging Waste Facility tanks (Tank Farms 241-AY and 241-AZ).

“Total activity inventory calcutated using the mean activity concentration times the total volume (see
Table 1). Total is the sum of the liquid and solid activity inventories.

*This isotope is not listed in DOE-STD-1027-92, Hazard Categorizetion and Accident Analysis Techniques for
Compliance with DOE Order 5480.03, Nuclear Safety Analysis Raports, U.S. Department of Energy, Washington, D.C. ALl of
these are fission products except *'Cm, which is an alpha emitter. DOE-STD-027-92 recommends a Hazard
Category 2 threshold quantity of 2.5 E+06 Ci for mixed fission products and 55 Ci for alpha emitters,

‘No data available in the Tank Farms ASA (WHC, 1995, Interim Chapter 3.0 Hazard and Accident Analysis,
WHC-SD-WM-SAR-065, Rev. 0, Westinghouse Hanford Company, Richland, Washington). These radionuclides have a
negligible impact on the radiological hazard categorization determination because of their low activity
concentrations., ) :

°The *®Pu activity concentraticon also includes *°Pu.
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