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HAZARD CATEGORIZATION FOR FUEL SUPPLY SHUTDOWN FACILITY

1.0 INTRODUCTION

A final hazard categorization has been prepared for the 300 Area Fuel
Supply Shutdown (FSS) facility in accordance with DOE-STD-1027-92, Hazard
Categorization and Accident Analysis Techniques for Compliance with DOE Order
5480.23, Nuclear Safety Analysis Reports (DOE 1992). Prior to using the
hazard category methodology, hazard classifications were prepared in
accordance with the requirements of the Westinghouse Hanford Company
(Westinghouse Hanford) controlled manual, WHC-CM-4-46, Safety Analysis Manual,
Chapter 4.0, "Hazard Classification."

A hazard classification (Huang 1995) was previously prepared for the FSS
in accordance with WHC-CM-4-46. The analysis lead to the conclusion that the
FSS should be declared a Nuclear Facility with a Moderate Hazard Class rating.
The analysis and results contained in the hazard classification can be used to
provide additional information to support other safety analysis documentation.
Also, the hazard classification provides analyses of the toxicological hazards
inherent with the FSS inventory; whereas, a hazard categorization prepared in
accordance with DOE-STD-1027-92, considers only the radiological component of
the inventory.

1.1 BACKGROUND

The FSS, consisting of fuel fabrication buildings, laboratories, a
concretion facility (mixing uranium fines and sludge with masonry cement),
uranium and Zircaloy-2 fines incinerator, uranium special nuclear material
storage buildings, and offices (see Table 1-1) is located in the northeast
corner of the 300 Area on the Hanford Site. Fuel fabrication and incinerator
operations have been completely shutdown. The FSS is now used to store
uranium billets, assembled and partially assembied fuel elements and scrap,
and is also used for office space. The FSS is currently undergoing transition
activities required for permanent closure.

1.2 SUMMARY AND CONCLUSIONS

A final hazard categorization has been prepared for the FSS in accordance
with DOE-STD~1027-92. The hazard categorization was prepared based on a
conservative, credibie release fraction for the FSS and facility-specific
Threshold Quantity (TQ) values for individual radionuclides. The FSS is
assigned a hazard categorization of Category 3, since the inventory available
for release is greater than the facility-specific recalculated Category 3 TQs,
but less than the recalculated Category 2 TQs.
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Table 1-1. Fuel Supply Shutdown Facility Building Identification,
Current Function/Activity.

‘BUILDING ‘ CURRENT FUNCTION/ACTIVITY: :]
303-A Fuel Storage T
303-8B Uranium Billet Storage
303-E Fuel Storage
303-F/311-Tank Farm Pump House/Outside Chemical
Storage and Transfer System
303-G Uranium Billet Storage
303-K/3707-G Mixed/Radioactive Solid Waste
Storage/RCRA Closure
303-M Uranium Oxide Facility (Shutdown)
304 RCRA Closure
313 Metal Fabrication (North end)
/RCRA Closure
333 0ffices/Cleanup, RCRA Closure
334 and Tank Farm Process Sewer Monitoring
334-A RCRA Closure
3712 Finished Fuel & Billet Storage
3716 Unfinished Uranium Fuel Storage
M0O-052 Trailer Offices

2.0 RADIOLOGICAL SOURCE TERM

The radiological source term_for the FSS is based on a refresentative
mixture composition of 0.009 wt% Z°U (5.8 £-Q1 Ci); 1.25 wt¥% “°U (2.7 E-02
Ci); 0.069 wt# 23U (4.7 E-02 Ci); 98.67 wi% =°U (3.5 E-01 Ci); and 10 ppm *Tc
for 1 Metric Ton Uranium (MTU) (Johnson 1994). The 3712 Building contains the
maximum quantity of uranium, 1122 MTU, in a single building and is used as the
radiological inventory available for release, based on the "worst case"
accident (Huang 1995). Table 2-1, contains the quantities of the individual
isotopes for the FSS (maximum inventory permitted in the 3712 Building). This
inventory is also considered to be the inventory at risk for the FSS.

Facility segmentation is permitted by DOE-STD-1027-92, as long as the
hazardous material in one segment (or building) could not interact with the
hazardous material in other segments (or buildings). Since the heating,
ventilation, and air conditioning (HVAC), and piping systems are independent
among the various fuel storage buildings (i.e., there are no HVAC or process
piping systems in these buildings that could allow hazardous material
interaction) and there is a physical separation between the buildings,
independence is demonstrated for facility segmentation purposes. Other
buildings, with lesser inventory capacities, are also considered for hazard
classification, as identified in Section 3.2.



M  WHC-SD-NR-HC-006 REV 0
HNF

Table 2-1. Radiological Source Term for the 3712 Building.

o & s , . '] ‘RADIONUCLIDI
_RADIONUCLIDE | COMPOSITION |\ 1 M7 QUANTITY (G v..lNVENTOHYl:.'(CiE):;‘.
Uranium-234 0.009 wt% 5.8 £-01 650.8
Uranium-235 1.25 wt% 2.7 E-02 30.3
Uranium-236 0.069 wt% 4.7 E-02 52.7
Uranium-238 98.67 wt% 3.5 £-01 392.7
Technetium-99 10 ppm 1.7 £-01 190.7
Total U + PTc | 100.00 wt% ~1.0 1317.2*

*Based on 1122 MTU in 3712 Building.

3.0 FINAL HAZARD CATEGORIZATION

In developing a hazard categorization, the DOE-STD-1027-92 standard
allows for either direct use of the inventory values in Attachment 1
(DOE 1992); or, an alternate method for facilities initiaily classified as
Hazard Category 2, by using a credible release fraction. Both approaches are
used for the categorization of the 3712 Building (FSS). The remainder of the
fuel storage buildings were also reviewed and the lowest allowable hazard
category has been identified for each.

3.1 3712 BUILDING HAZARD CATEGORY
3.1.1 DIRECT APPLICATION OF INVENTORY VALUES

An initial hazard categorization was performed as identified in
DOE-STD-1027-92 (Section 3 and Attachment 1, DOE 1992). The building

inventory at risk (Table 2-1), is compared to Category 2 TQs (Table A.1,
DOE 1992), for individual radionuclides in Table 3.1.1-1.

Table 3.1.1-1. 3712 Building Inventory at Risk Compared to Category 2
Threshold Quantities (DOE 1992).

o 1 3712BUILDING [ ., o EXCEEDS -
l[RAD',QNUCL"?EL INvENTORY (cy | CATEGORY 2TA O caregory 210
Uranium-234 | 650.8 2.2 £+02 YES
Uranium-235 30.3 2.4 E+02 NO
Uranjum~236 52.7 5.5 E+01 NO
Uranium~238 392.7 2.4 E+02 YES
Technetium-99 190.7 3.8 E+06 NO
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Since some of the radionuclides exceed the Category 2 TQs, this would
initially categorized the FSS as a Category 2 Nuclear Facility.

The sum of the ratios of the quantity of each material to the Category 2
TQs was also calculated (as identified in Attachment 1, DOE 1992).

J Inventory Quantity of Isotope; 1
Category 2 Threshold Quantity of Isotope;

i=1

Table 3.1.1-2. Summation of 3712 Building Inventory Quantity to
Category 2 Threshold Quantity.

| RADIONUCLIDE &7\}52,\1‘23';5'2:% |CATEGORY 2 TQ (G} ;.'Nvgﬂggég’ﬂgv’,
Uranijum-234 650.8 2.2 E+02 2.96
Uranium-235 30.3 2.4 E+02 0.13
Uranium-236 52.7 5.5 E+01 0.96
Uranium-238 392.7 2.4 E+02 1.64
Technetijum-99 190.7 3.8 E+06 5.02 E-05

5.69 > 1

The sum of the isotopic inventory quantity to the Category 2 TQ ratio is
greater than 1 (5.69 > 1). This method also declares the FSS to be initially
categorized as a Category 2 Nuclear Facility.

3.1.2 CREDIBLE RELEASE FRACTION

A hazard categorization determination was also calculated using a
credible release fraction that is significantly different than the one used in
DOE-STD-1027-92. The airborne release fraction used in generating the
Category 2 TQ values (DOE 1992) for uranium is 1.0 E-03. Based on a study
(Huang 1995), a more realistic release fraction for the FSS (3712 Building) is
conservatively shown as 1.45 E-04, which can be used to generate new TQs.

The more realistic release fraction of 1.45 E-04, was developed in the
hazard classification study (Huang 1995) and is based on uranium metal
experiments and a large size difference between the uranium used in the
experiments and that contained in the FSS.

These data were based on experiments done by Mishima in 1966 in which a
piece of uranium 5.72 cm (2.25 in.) in diameter by 3.81 cm (1.5 in.) tall
weighing 1770 g was burned (also Mahoney, et al., 1990). The size piece used
in the experiments is considerably smaller than the uranium stored in the FSS.
The FSS stores two sizes of cylindrical hollow billets with nominal dimensions
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of 13.59 ecm (5.35 in.) 0.D., 3.43 cm (1.35 in.) I.D., by 48 cm (18.9 in.)
long; and 17.7 cm (6.97 in.) 0.D., 6.35-7.11 cm (2.5-2.8 in.) 1.D., by 48.26
cm (19 in.) long. Therefore, it is considered conservative to use the aerosol
release fraction of 1.45 E-04 associated with the Mishima (Mishima 1966) data.

The release fraction used for the FSS is significantly different than the
one identified in DOE-STD-1027-92 and; therefore, can be used to establish a
new threshold inventory value for Category 2. The DOE-STD-1027-92 standard
states, ". . . the threshold inventory values for Category 2 in Table A.1 may
be divided by the ratio of the maximum potential release fraction to that
found on Page A-9" (DOE 1992). The Category 2 threshold inventory value for
the individual nuclides is listed in Table 3.1.2-1. The release fraction
found on Page A-9 (DOE 1992) is 1.0 E-03 (solid/powder/1iquid), and the ratio
of the maximum potential release fraction to that found on Page A-9 is 0.145
(1.45 £-04/1.0 E-03).

Example: 1.45E5-04

1.0E-03

2.2E+02 + = 1.52E+03

The recalculated Category 2 threshold inventory values for the individual
isotopes are listed in Table 3.1.2-1, along with the FSS inventory gquantity
for each radionuclide.

Table 3.1.2-1. 3712 Building Inventory Compared to Recalculated
Category 2 Thresheld Quantity Values.

1. T ALCULATED | 3712 BUILDIN
RADIONCLIDE '-.LCATEGORY' zraie ) CA?!‘ZEGC&‘(‘S 2%17d:ﬂ:i).*‘*i‘.l?\lv:NigRYz (c(i;).
Uranium-234 | 2.2 E+02 1.52 £+03 [ 650.8
Uranium-235 2.4 E£+02 1.65 £+03 30.3
Uranium-236 5.5 E+01 3.79 E+02 52.7
Uranium-238 2.4 £402 1.65 £+03 392.7
Technetium-99 3.8 £+06 2.62 E+07 190.7

*Taken from DOE 1992.
**Category 2 TQs/Release Fraction Ratio (.145).

As shown in Table 3.1.2-1, the FSS radionuclides are below the
recalculated values for a Category 2 facility, which would categorize the FSS
as a Category 3 Nuclear Facility.

The sum of the ratios of the quantity of each material to the
recalculated Category 2 TQs was calculated and the result is shown in Table
3.1.2-2.
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7 Inventory Quantity of Isotope;
Recalculated Category 2 TQ of Isotope;

i=1

Table 3.1.2-2. Summation of 3712 Building Inventory Quantity to
Recalculated Category 2 Threshold Quantity.

[t e | e oo
Uranium-234 650.8 1.52 E+03 4.28 £-01
Uranium-235 30.3 1.65 E+03 1.84 E-02
Uranium-236 52.7 3.79 E+02 1.39 E-01
Uranium-238 392.7 1.65 E+03 2.38 £-01
Technetium-99 190.7 2.62 E+07 7.28 E-06

8.23 E-01 < 1

As shown in Table 3.1.2-2, the sum of the isotopic inventory quantity to
the recalculated Category 2 TQ ratio is less than 1 (8.23 E-01 < 1). This
method also declares the FSS hazard category as a Category 3 Nuclear Facility.

3.2 OTHER BUILDING HAZARD CATEGORIES
3.2.1 3716 BUILDING
Table 3.2.1-1, contains the quantities of the individual isotopes for the

3716 Building. This inventory is considered to be the inventory at risk for
the building.

Table 3.2.1-1. Radiological Source Term for the 3716 Building.

i' RADIONUCLIDE L COMPOSITION .J | MTU QUANTITY (G

' 3716 BUILDING

: _INVENTORY (Ci}
Uranium-234 | 0.009 wt% 58 E-00 |  145.0
Uranium-235 1.25 wt% 2.7 E-02 6.75
Uranium-236 0.069 wt% 4.7 E-02 11.75
Uranium-238 98.67 wt% 3.5 £-01 87.5
Technetium-99 10 ppm 1.7 E-01 42.5
Total U + ®Tc¢ 100.00  wt% ~1.0 293.5*%

*Based on 250 MTU capacity for the 3716 Building.
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The DOE-STD-1027-92 provides that the Table 1.A threshold values (DOE
1992) may be divided by the ratio of facility specific release fraction (see
Section 3.1.2) to the release fraction that is a basis for the table, or:

1.45E-04

2.2E+02 + —/—=———
1.0E-03

= 1.52E+03

The recalculated Category 2 threshold inventory values for the individual
isotopes are listed in Table 3.2.1-2, along with the 3716 Building
radionuclide inventory.

Table 3.2.1-2. 3716 Building Inventory Compared to Recalculated
Category 2 Threshold Quantity Values.

ST . RECALCULATED | 37 ;
FAD’QNZUC”D-EI CATEGORY.Z RO N i CAT£EGC0R¥ z,Lmign** i\}&?‘é’éﬁ’ :\c':?)
Uranium-234 2.2 E+02 T 1.52 E+03 145.0
Uranium-235 2.4 E+02 1.65 E+03 6.75
Uranium-236 5.5 E+0] 3.79 E+02 11.75
Uranium-238 2.4 E+02 1.65 E+03 87.5
Technetium-99 3.8 E+06 2.62 E+07 42.5

*Taken from DOE 1992.
**Category 2 TQs/Release Fraction Ratio (.145).

As shown in Table 3.2.1-2, the 3716 Building radionuclides are below the
recalculated values for a Category 2 facility and also below the Category 2
TQs as they are found in DOE-STD-1027-92, which would categorize the 3716
Building as a Category 3 Nuclear Facility.

The sum of the ratios of the quantity of each material to the
recalculated Category 2 TQs was calculated and the result is shown in Table
3.2.1-3.

i: Inventory Quantity of Isotope,
Recalculated Category 2 TQ of Isotope;

=1

As shown in Table 3.2.1-3, the sum of the isotopic inventory quantity to
the recalculated Category 2 TQ ratio is less than 1 (1.83 E-01 < I). This
method also declares the 3716 Building hazard category as a Category 3 Nuclear
Facility.
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Table 3.2.1-3. Summation of 3716 Building Inventory Quantity to
Recalculated Category 2 Threshold Quantity.

o 3716 BUILDING | 'RECALCULATED | INVENTORY QUANTITY/
FADIONUCLIDE | NvENTORY (Ci) | cAT o (ci | AECAL CATEGORY 2 Ta
Uranium-234 145.0 1.52 E+03 9.54 £-02
Uranium-235 6.75 1.65 E+03 4.09 E-03
Uranium-236 11.75 3.79 E+02 3.10 E-02
Uranium-238 87.5 1.65 E+03 5.30 E-02
Technet ium-99 42.5 2.62 E+07 1.62 E-06

1.83 E-01 < 1

3.2.2 303-A, 303-B, 303-E, AND 303-G BUILDINGS

Table 3.2.2-1, contains the quantities of the individual isotopes for the
303-A, 303-B, 303-E, and 303-G Buildings. This inventory is considered to be
the inventory at risk for these buildings.

Table 3.2.2-1. Radiological Source Term for the 303-A, 303-8,
303-E, and 303-G Buildings.

B o , ' S Lo | apaRiR E G BUILDING
RAD!ONUCLIDE:J COMPOSITION | 1 MTU QUANTITY (€ | NVENTORY )
Uranium-234 |  0.009 wt% 5.8 £-01 232.0
Uranium-235 1.25 wi% 2.7 E-02 10.8
Uranium-236 0.069 wt% 4.7 £-02 18.8
Uranium-238 98.67 wt%h 3.5 £-01 140.0
Technetium-99 10 ppm 1.7 E-01 68.0
Total U + ®Tc 100.00 wt% ~1.0 469.6*

*Based on 400 MTU capacity for the 303-A, 303-B, 303-E, and 303-G Buildings.

The DOE-STD-1027-92 provides that the Table 1.A threshold values (DOE
1992) may be divided by the ratio of facility specific release fraction (see
Section 3.1.2) to the release fractjon that is a basis for the table, or:

1.45E-04

2.2E+02 + —/———r——
2E 1.0E-03

= 1.52E+03
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The recalculated Category 2 threshold inventory values for the individual

isotopes are listed in Table 3.2.2-2, along with the 303-A, 303-B, 303-£, and
303-G Buildings radionuclide inventory.

Table 3.2.2-2. 303-A, 303-B, 303-E, and 303-G Building Inventory
Compared to Recalcuiated Category 2 Threshoid Quantity

Values.

e S i i S03ABEG

| RADIONUCLIDE  BULDING
L | INVENTORY. (Ci)
Uranium-234 232.0
Uranium-235 10.8
Uranium-236 18.8
Uranium-238 140.0
Technet ium-99 68.0

*Taken from DOE 1992.
**Category 3 TQs/Release Fraction Ratio (.145).

As shown in Table 3.2.2-2, the 303-A, 303-B, 303-E, and 303-G Buildings
radionuciides are below the recaiculated values for a Category 2 facility and
also beljow the Category TQs as they are found in DOE-STD-1027-92, which would
categorize these buildings as a Category 3 Nuclear Facility.

The sum of the ratios of the quantity of each material to the
recalculated Category 2 TQs was calculated and the result is shown in Table
3.2.2-3.

f: Inventory Quantity of Isotope;
Recalculated Category 2 TQ of Isotope;

i=1

As shown in Table 3.2.2-3, the sum of the isotopic inventory quantity to
the recalculated Category 2 TQ ratio is Tess than 1 (2.94 E-01 < 1). This
method also declares the hazard category for the 303-A, 303-8, 303-E, and
303-G Buildings as a Category 3 Nuclear Facility.
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Table 3.2.2-3. Summation of 303-A, 303-B, 303-E, and 303-G
Building Inventory Quantity to Recalculated
Category 2 Threshold Quantity.

L ietime| F03ABEGBLDG| RECALCULATED | INVENTORY QUANTITY/
[RAD’QWGUP_EIEI INVENTORY.(Ci} | € o for ,REC‘AL.CATEGOQ-»’\:EII‘,YA:
Uranium-234 232.0 1.52 E+03 1.53 E-01
Uranium-235 10.8 1.65 E+03 6.55 £-03
Uranium-236 18.8 3.79 E+02 4.96 E-02
Uranium-238 140.0 1.65 E+03 8.48 £-02
Technet ium-99 68.0 2.62 E+07 2.60 E-06
2.94 £-01 < 1

3.2.3 303-K/3707-G BUILDING

Table 3.2.3-1, contains the quantities of the individual isotopes for the
303-K/3707-G Building. This building contains ThO, in addition to the uranium
inventory. This inventory is considered to be the inventory at risk for the
building.

Table 3.2.3-1. Radiological Source Term for the 303-K/3707-G

Buiiding.
FAQ‘%O&UCEIQE | COMPOSITION. | 1 MTU QUANTITY. (Cii

| 303K/3707G BUILDING

Uranium-234 0.009 wt¥% 5.8 E-01
Uranium-235 1.25 wt% 2.7 E-02
Uranium-236 0.069 wt% 4.7 E-02
Uranium-238 98.67 wt% 3.5 E-01
Technetium-99 10 ppm 1.7 E-01
Total U + ®Tc | 100.00 wt% ~1.0
Thorium-232 —- —

*Based on 5 MTU capacity for the 303-K/3707-G Building.

Table 3.2.3-2 contains the recalculated Category 3 TQs using a facility
specific release fraction (see Section 3.1.2), compared with the building
radionuclide inventory for the maximum capacity of 5 MTU.

Example: 1.45E-04

1.0E-03

4.2E+00 + = 2.8%E+01

10
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Table 3.2.3-2. 303-K/3707-G Building Inventory Compared to Recalculated
Category 3 Threshold Quantity Values.

Uranium-234 4.2 E+00 2.89 E+01
Uranium-235 4.2 E+00 2.89 E+01
Uranium-236 5.5 E+01%** 3.79 E+02
Uranium-238 4.2 E+00 2.89 E+01
Technetium-99 1.7 E+03 1.17 E+04
Thorium-232 1.0 E-01 3.13 E-01

*Taken from DOE 1992.
**Category 3 TQs/Release Fraction Ratio (1.45 E-04).
***(ategory 2, Category 3 not availabie.

As shown in Table 3.2.3-2, the 303-K/3707-G Building radionuclides are
below the recalculated values for a Category 3 facility and also below the
Category 3 TQs as they are found in DOE-STD-1027-92, which would categorize
the 303-K/3707-G Building as a Radiological Facility.

The sum of the ratios of the quantity of each material to the
recalculated Category 3 TQs was calculated and the result is shown in Table
3.2.3-3.

i: Inventory Quantity of Isotope;
Recalculated Category 3 TQ of Isotope;

i=1

Table 3.2.3-3. Summation of 303-K/3707-G Building Inventory
Quantity to Recalculated Category 3 Threshold
Quantity.

QUANTITY/ RECAL |
CATEGORY.3TO

Uranium-234 2.9 2.89 E+01 1.00 £-01

Uranium-235 0.14 2.89 E+01 4.84 E-03
Uranium-236 0.24 3.79 E+02 6.33 E-04
Uranium-238 1.75 2.89 E+01 6.06 £E-02
Technetium-99 0.85 1.17 E+04 7.27 E-05
Thorium-232 0.052 6.90 E-01 7.53 E-02
2.41 E-01 < 1
11
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As shown in Table 3.2.3-3, the sum of the isotopic inventory quantity to
the recalculated Category 3 TQ ratio is less than 1 (2.41 E-01 < 1). This
method also declares the hazard category for the 303-K/3707-G Building as a
Radiological Facility as determined by the previous comparison method.
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