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1.0 INTRODUCTION 

1.1 PURPOSE 

USQ #TF-98-0785, Potential Inadequacy in Authorization Basis (PIAB): To Evaluate 
Miscellaneous Facilities Listed In HNF-2503 And Not Addressed In The TWRS Authorization 
Basis identified three inactive tanks in the 244-CR Vault that were not described in the current 
Tank Waste Remediation System (TWRS) Basis for Interim Operation (HNF-SD-WM-BIO-001, 
1998, Revision I). The purpose of this document is to identify the hazardous conditions 
associated with the 244-CR Vault where Authorization Basis (AB) controls may not be sufficient 
or may not exist. The hazard evaluation results will also be used to add information to the 
existing BIO database for more complete coverage of Tank Farm facilities. 

This document is not intended to authorize the activity, it is only intended to provide 
information about the hazardous conditions associated with this activity. The Control decision 
process as defined in the AB will be used to determine the adequacy of controls and whether the 
proposed activity is within the AB. This hazard evaluation does not constitute an accident 
analysis. 

1.2 BACKGROUND 

An evaluation of TWRS facilities identified a number of inactive facilities that were 
potentially not adequately covered by the existing Authorization Basis. Since three of the tanks 
in the 244-CR Vault are not described in the BIO, it is not possible to assure that the hazardous 
conditions associated with these tanks are bounded by the BIO analyses. 

In addition, concerns were raised about grouping the 244-CR vault in the BIO with the 
Double-Contained Receiver Tanks (DCRTs). There are significant differences between the 
244-CR Vault and a "standard" DCRT. These differences could involve new or modified 
accidents that are not addressed adequately by the AB. It was also not known if the controls 
specified in the AB were adequate to prevent these accidents, or mitigate their consequences. 

1-1 
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2.0 DESCRIPTION 

2.1 HISTORY 

The 244-CR vault was built in 1952 to support the uranium metal recovery program, 
which began in the early 1950's. The 244-CR vault and associated tanks and cells were used as 
the uranium sludge recovery and distribution vault for the 241-C Tank Farm. The 244-CR Vault 
was also used for the interim storage and transfer of waste from B-Plant, PUREX, Hot Semi- 
Works including PUREX Acidified Sludge (PAS), and for fission product "crudes" between 
PUREX and B-Plant. Tanks CR-002, CR-003, and CR-01 1 have stainless-steel walls, per 
OSD-T-15 1-0001 5. 

WHC-MR-0132 shows that waste was transferred from 244-CR (no CR tank identified) 
to tank 241-C-101 in 1965, to tank241-C-104 in 1974, and to tank 241-C-106 in 1965. 
WHC-MR-0132 also shows that waste was transferred to 244-CR (no CR tank identified) from 
tank241-C-104 in 1954. 

From 1968 to 1978 tanks 244-CR-003 and 244-CR-002 were used to receive the sluiced 
PAS waste in AR vault (received from A and AX tank farms) and then transferred the waste to 
B-Plant. After 1983 the 244-CR vault was used for sluicing operation of Hot Semi-works 
tank CX-70. The supernatant from tank CX-70 was pumped out in the late 1970's to tank 
244-CR-011. In 1987 the sludge from tank CX-70 was pumped into 244-CR-003, agitated, and 
then transferred to double-shell tanks. 

2.2 FACILITY DESCRIPTION 

The 244-CR vault is located in the East Area C Farm complex, near the southwest comer, 
adjacent to the 271-CR building. It is a two-level, multi-cell reinforced concrete structure built 
below grade, with 0.61 m (2 ft) thick dividing walls and cover blocks. The facility contains two 
carbon steel -151,416 L (40,000 gal) tanks, 244-CR-001 and 244-CR-011, and two stainless 
steel -56,781 L (15,000 gal) tanks, 244-CR-002 and 244-CR-003. The upper cells contain 
piping and equipment utilized for vault operation; the lower cells contain the process tanks and 
sumps. In 1996, the above-ground piping and instrument cabinets were removed, cell cover 
blocks were sealed with polyurethane, and the areas were resurfaced with crushed rock. 

2-1 
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2.3 TANK LIQUID LEVELS AND WASTE INFORMATION 

2.3.1 Tank 244-CR-001 

Liquid level in tank 244-CR-001 is unknown, as all sensing lines between the instrument 
cabinet and the tank are plugged. The liquid volume after the last known transfer was 7,381 L 
(1,950 gal) on 6/16/82. A liquid level reading taken on 6/1/87 indicated zero, but this reading is 
questionable due to deterioration of the sensing lines. 

Tank 244-CR-001 was used as a sluny accumulator, receiving waste from the C Tank 
Farm. The slurry was processed with nitric acid. Before October 1954, the uranium recovery 
waste had been stored in an untreated condition. In November 1955, scavenging of these wastes 
started at the 244-CR facility, resulting in additional scavenged supernatant being disposed into 
the ground. This operation was completed in 1957. It is assumed that tank 244-CR-001 was 
used in this operation. 

WHC-MR-0132 shows that tank 244-CR-001 received waste from tank 241-C-108 in 
1956, from tank 241-C-109 in 1955, and from tank 241-C-110 in 1956. WHC-SD-WM-ER-349 
shows that waste was transferred from tank 244-CR-001 to tank 241-C-112 in 1955. 

The last waste received in tank 244-CR-001 was from tank 241-C-110 in 1956. The best 
basis inventory estimates for tank 241-C-110 from HNF-SD-WM-ER-367, Rev. 1, Table B3-3 
will be used to estimate the curie content in tank 244-CR-001. See Table 2-1 for the estimated 
radionuclides and curie content in tank 244-CR-001, and comparison with DOE-STD-1027-92 
threshold values for Hazard Categories 2 and 3, and BIO bounding values. Table 2-1 shows that 
244-CR-001 exceeds the Threshold Quantities (TQs) for Hazard Category 3 but is below the TQs 
for Hazard Category 2. 

2.3.2 Tank 244-CR-002 

A liquid level reading in tank 244-CR-002 taken on 6/1/87 was equivalent to 17,790 L 
(4,700 gal) of sludge. A more recent reading taken on 11/14/95 indicated equipment 
malfunction. The weight factor dip tube appeared to be plugged, and the specific gravity dip 
tube indicated zero, suggesting a level less than 5,916 L (1,563 gal), provided that the specific 
gravity dip tube was not leaking. 

Tank 244-CR-002 was used as a blending tank, mixing waste from tank 244-CR-001 with 
nitric acid. Historical records indicate that this tank provided additional lag storage, and served 
as a transfer point for feed from tank 244-AR-001 to B-Plant for strontium recovery, and 
contained residual PUREX acidified sludge (PAS). The sludge volume, if any, is unknown. The 
tank has been inactive and isolated since 1985. and no further missions include its use. 

2-2 
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The last known waste transfer to tank 244-CR-002 was PAS received from 244- 
AR-001 in 1978. In the absence of any other sample data or waste composition information 
available for tank 244-CR-002, sample data for tank 244-AR-001 (see Table 2-2) could be used 
to estimate the waste composition in tank 244-CR-002. See Table 2-3 for the estimated 
radionuclides and curie content in tank 244-CR-002, and a comparison with DOE-STD-1027-92 
Threshold values for Hazard Categories 2 and 3, and BIO bounding values. Table 2-3 shows that 
244-CR-002 exceeds the Threshold Quantities (TQs) for both Hazard Categories 2 and 3. 

2.3.3 Tank 244-CR-003 

Liquid level in tank 244-CR-003 is approximately 15,140 L (4,000 gal), and is monitored 
daily via manual tape. Liquid level detection is provided by a zip cord installed 12.5 mm (0.5 in) 
off the surface of the liquid level of the 244-CR-003 sump, working in conjunction with a leak 
detector which is 5.08 cm (2 in) off the surface to provide an intrusion Alarm in case liquid 
should overflow to the sump during saltwell pumping operations. Daily surveillance datasheet 
entries show the 244-CR-003 sump level as "out of service". 

Tank level has decreased approximately 1,893 L (500 gal) from October 1994 through 
November 1997 (Discrepancy report 97-836, dated 11/97). Even though there are no OSD 
criteria for leak detection, an investigation began on November 14, 1997. A preliminary analysis 
suggests that evaporation is a viable means for the decrease. In January and February 1998, this 
tank received intrusions totaling 1,703 L (450 gal). A video was taken inside the vault on 
February 5, 1998. Until further investigation, it was determined that water from rain intrusion is 
a viable cause for the increase. The level has decreased at a rate of approximately 91 L (24 gal) 
per month since March, 1998. 

An operational error occurred on 1/6/98. During project W-320 routine work, 8,896 L 
(2,350 gal.) of raw water was misrouted, causing an intrusion of approximately 1,261 L (333 gal) 
of raw water into tank 244-CR-003 from an abandoned 5 cm (2 in) line at the 271-CR facility. 
No significant cause and effect or adverse conditions were determined (by Operations) which 
would warrant documenting the occurrence. It is expected that tank 244-CR-003 will continue to 
be in an interim status until saltwell retrieval is completed in the "C" Tank Farm. 

Tank 244-CR-003 was used as a blending tank, mixing waste from tank 244-CR-001 with 
nitric acid. This tank was also utilized as the primary lag storage and transfer station for PUREX 
acidified sludge (PAS) during the uranium metal recovery program. Before 1995, the remaining 
heel in 244-CR-003 was considered to be PAS and Hot Semi-works tank CX-70 sludge. 

The most recent use of tank 244-CR-003 was in 1995 during the SST stabilization 
campaign for Tanks 241-C-102,241-C-107, and 241-C-110. Those waste streams have since 
been removed from 244-CR-003. The best basis inventory estimates from Tank Characterization 
documents for Tanks 241-(2-102 (HNF-SD-WM-ER-651, Rev. OA), 241-C-107 (HNF-SD-WM- 
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ER-474, Rev. 0), and 241-C-110 (HNF-SD-WM-ER-367, Rev. 1) could be used to estimate the 
curie content in tank 244-CR-003. See Tables 2-4A, 2-4B, and 2-4C for the estimated 
radionuclides and curie content in tank 244-CR-003, and a comparison with DOE-STD-1027-92 
Threshold Values for Hazard Categories 2 and 3, and BIO bounding values. Tables 2-4A, 2-4B, 
and 2-4C show that 244-CR-003 exceeds the Threshold Quantities (TQs) for Hazard Category 3 
but is below the TQs for Hazard Category 2. 

2.3.4 Tank 244-CR-011 

Liquid level in tank 244-CR-011 taken on 3/24/86 after the last known transfer was 
135,060 L (35,683 gal). The bulk of this inventory is approximately 79,494 L (21,000 gal) of 
Hot Semi-works tank CX-70 supernatant liquid transferred in 1979. The remaining inventory is 
expected to be rainwater from the Hot Semi-works and 244-CR vault sump drainage. The most 
recent liquid level was taken on 11/15/95. A portable air tank and digital pressure gauge was 
connected to the specific gravity dip tube. A dip tube pressure measurement of 62 cm (24.8 in) of 
water calculates to a waste volume of 20,893 L (5,520 gal). 

Initially, tank 244-CR-011 acted as a process pump tank for the transfer of processed 
waste from the 244-CR vault to the diversion station to be transferred to the uranium recovery 
facility, or other operations. In the 197O's, tank 244-CR-011 was used as the sump receiver for 
the 244-CR vault, and from tank 69 at Hot Semi-works. Small rainwater accumulations were 
jetted from the other three 244-CR vault sumps. The tank sludge content is not known. 

The results of the 244-CR-011 waste sample taken on 10/3/81 are as follows: 

A1 < 0.3510 E-02 M 
OH- 0.9500 E-02 M 
CO, 0.3310 E-01 M 
TOC 0.1550 E+OO g/L C 
GEA 0.1635 E+04 pCi/L '"Cs 
NO2 0.8670 E-01 M 
Pu 0.1780 E-04 g/L 

In May, 1984, the Hot Semi-works decontamination team made its last transfer to 
tank 244-CR-011. A sample information from an internal memorandum (#65452-84-093 of 
Rockwell International Co., dated 5/18/84) from the Analytical Process group to the Safety 
Integration group has been used to figure out the curie content in this tank. In the absence of any 
known specific gravity of the waste in the tank, a specific gravity value of 1.5 was used as a 
conservative number. See Table 2-5 for the estimated radionuclides and curie content in tank 
244-CR-011, and a comparison with DOE-STD-1027-92 Threshold Values for Hazard 
Categories 2 and 3,'and BIO bounding values. Table 2-5 shows that 244-CR-011 exceeds the 
Threshold Quantities (TQs) for Hazard Category 3 but is below the TQs for Hazard Category 2. 
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2.4 VENTILATION 

Ventilation in the 244-CR vault consists of gravity, or ambient, air supply with air 
directed and controlled through the vault by operation of the 291-CR ventilation, air filtration, 
and exhaust system. A 30 in diameter inlet header supplies filtered air, via sub-headers, to the 
pump pits and to the four vault sections containing tanks 244-CR-001,244-CR-002, 
244-CR-003, and 244-CR-011. Exhaust air from the tanks, pump pits, and vault areas is routed 
to the inlet plenum of the exhaust filters. Two exhaust fans (one operating, one in standby mode) 
each rated at 119 m3/min (4,200 ft’/min) and 18.68 nun Hg (10 in wg) provide the power for 
supply and exhaust air. Loss of power to the fans will activate an alarm on the operating control 
panel. The alarm signal will also be transmitted to 244-AR. 

Exhaust ports connecting the upper and lower vault sections allow airflow between the 
two sections. Air is removed from the lower vault section at the floor level, and is routed into a 
filter plenum. A double bank of HEPA filters treat the air prior to exhausting to the atmosphere 
through the stack. However, there is no separate vessel ventilation system for the tanks 
themselves. Exhaust air from the tanks enters the lower and upper vault sections via floor drains 
and exhaust ports and is then swept away by the vault ventilation system airflow. 

There are no ventilation flow instruments for the tanks themselves. In addition, no gas 
monitoring has been performed for these tanks to determine if the ventilation provided to these 
tanks by the vault ventilation system is adequate to maintain the flammable gas concentrations 
within acceptable levels (Le., less than 25% of the LFL). Until adequate ventilation is verified, 
and controls for maintaining it operable are implemented, equipment located in the headspace of 
these tanks must meet ignition source controls (set 2), or be deenergized. 

Because tank 244-CR-003 is desired to be maintained in active status for possible use as 
lag storage during the saltwell pumping of tank 241-C-103, and because gas sampling is more 
practical in tank 244-CR-003 due to tank access being available through the manual tap access 
riser, the adequacy of the ventilation provided to tank 244-CR-003 will be verified by obtaining 
gas samples of the tank vapor space. Air purging will be provided in this facility if sample 
results indicate flammable gas concentrations 2 25% of the LFL. LCO 3.2.4 requires the 
operability of ventilation to tank 244-CR-003 (HNF-SD-WM-TSR-006). In addition, AC 
5.1 1.2.d requires that the ventilation flow be verified to be adequate for new waste types prior to 
placing new waste types in this tank (HNF-SD-WM-TSR-006). 

these tanks are categorized as Facility Group 3. This conservative categorization ensures that the 
potential hazard of releasing gases that may be retained by the waste solids is adequately 
considered during waste disturbing operations (e.g., sludge heel removal). The supernatant 
liquid contained in tank 244-CR-011 was determined by the BIO analysis to have no significant 
gas retention potential and, therefore, this tank is categorized in AC 5.9, Flammability Controls, 
as non-GRE, and is not subject to waste intrusive, waste-intruding, or GRE controls as identified 
in BIO Appendix E. 

Due to the remaining sludge heels in tanks 244-CR-001,244-CR-002, and 244-CR-003, 
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Table 2-1: Estimated Radionuclides in 244-CR-001 and Comparison with Threshold 
Values. (Based on 241-C-110 waste composition) 
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Assume density = 1.5 g/ml 

* Only IZ4Sb and IZ6Sb listed in DOE-STD-1027-92, Attachment 1, Table A.l 
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2-4B. Estimated Radionuclides in 244-CR-003 and Comparison with 
Threshold Values. (J3ased on 241-C-107 waste Composition) 

Table 
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Sludge density = 1.45 g/ml 

Radionuclide in 241-'2-110 Sludge 
244-CR-003 composition (pCUg) 

(Assumed same (Ref. HNF-SD-WM- 
as 241-C-110) ER-367, Rev. 1, 

Table B3-3) 

mco <3.61 E-02 
3 r  4.93 E+OO 
%Tc 3.30 E-02 
"'CS 1.95 E+01 
""Eu < 9.33 E-02 
'"Eu < 1.12 E-01 
238PU <4.13 E-03 

2391240pu 8.00 E-02 
"'Np < 3.66 E-02 

'4C 3.2 E-04 

1.76 E+OO 5.6 E+O1 5.2 E-01 4.4 E+O8 1.188E-02 

7.02 E-03 1.4 E+06 4.2 E+02 Not Listed Not Listed 
< 8.04 E-0 1 5.8 E+O1 4.2 E-01 3.0 E+07 8.lE-04 

1.80 EM2 
1.22 E+O1 

NIA 



Assume Specific Gravity as 1.5 
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3.0 HAZARD IDENTIFICATION AND EVALUATION 

The hazards identification and evaluation for the 244-CR Vault used the Hazards and 
Operability Analysis (HAZOP) method. In a HAZOP, a team leader systematically guides the 
HAZOP team through the systedprocess being evaluated using a fixed set of process parameters 
(e.g., flow, temperature, pressure) and guide words (e.g., high, low, less, more). The 
combination of the process parameters and guide words are applied at specific points or “nodes” 
in the system design to identify potential hazardous conditions associated with the operation of 
the system. 

The waste transfer HAZOP was performed by an interdisciplinary team to identify the 
combinations of process parameters and guide words (the combination is generally referred to as 
deviations) associated with the installation and operation of waste transfer equipment that could 
potentially result in undesirable consequences. Process parameters, guide words, and deviations 
are listed in Table 3-1. During the HAZOP process potential consequences of the deviations 
were estimated, hazardous conditions formulated, and possible corrective and/or preventive 
measures identified and discussed. This process is recognized by the American Institute of 
Chemical Engineers (AIChE) and is described in AIChE, 1992, Guidelines for Huzurd 
Evaluation Procedures. The HAZOP uses a tabular format to record the results of the systematic 
process. 

Because the HAZOP process tends to be qualitative in nature, the expertise and 
experience of the team is of primary importance in establishing the credibility of the analysis. A 
short resume’ of each team member is included in Appendix A to document the expertise and 
experience level of each team member. 

3.1 METHODOLOGY 

The HAZOP team met to develop the raw data. The information was recorded 
systematically in tabular format. The following sections describe the HAZOP table structure, 
information recording details, and process node descriptions. 

3.1.1 HAZOP Table 

The HAZOP table (Appendix B, Table B-1) was structured to ensure a systematic and 
thorough evaluation of the potential hazards. The HAZOP table captured the following 
information: 

Node description: A description of the node being evaluated. This information is captured in 
the table row preceding the first item for a given node, and is summarized in Section 3.1.2. 
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Item ID: The item identification (ID); used to record a unique identifier for the hazardous 
condition. 

Node: Specific point in the system or process where the deviation from the desired condition of 
a process variable is evaluated. Nodes are chosen to ensure that no area where an undesirable 
condition could occur is left unevaluated. See Figure 3-1, “Node Diagram”. 

Process Variable: The characteristics of a process, such as flow, pressure, or temperature, 
which are used to define proper operation. 

Guide Word: Words that describe the variance in the process variable of concern such as high, 
low, more, or less. A complete summary of process variables and deviation guide words is given 
in Table 3-1. 

Possible Causes of Deviation: The causes of the deviation that leads to the Hazardous 
Condition. Identifying causes is important to identifying potential preventive or mitigative 
controls or features for significant hazardous conditions as well as potential consequences. In 
many cases, multiple hardware or operational faults are required to produce a hazardous 
condition. This column identifies the sequence of hardware and operational faults required to 
produce the postulated hazardous condition. 

Hazardous Condition: The hardware failures, operational faults, or conditions that could result 
in undesired consequences during waste transfer activities. The Hazardous Condition is a 
concise statement combining the Cause, Consequence, and mode of radioactive material release. 

Consequence: The potential consequences that could result from the postulated deviation. 

Potential SSCs: SSCs are engineered features (hardware items) identified by the HAZOP team 
that have the potential to mitigate or prevent the hazardous condition of concern. The use of the 
term SSC is applied in the generic sense of “systems, structures, and components” and 
encompasses, but is not limited to, the AB defined set. No attempt is made to provide an 
exhaustive list. During the HAZOP, information captured in this column aids in determination 
of the frequency of the event without preventive or mitigative features. During the subsequent 
evaluation of the hazardous conditions, this information assists in identification of hazardous 
conditions which may require SSCs but for which no AB authorized SSCs exist. Information 
contained in this column may also be used during consequence analysis to assist in identification 
of new SSCs. The items contained in this column should not be construed as being the “official” 
SSCs that would eventually be credited in the AB. 

Potential TSRs: TSRs are administrative controls identified by the HAZOP team that have the 
potential to mitigate or prevent the hazardous condition of concern. The use of the term TSR is 
applied in the generic sense of administrative controls and encompasses, but is not limited to, the 
existing AB set. No attempt is made to provide an exhaustive list. During the HAZOP 
information captured in this column aids in determination of the frequency of the event without 
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preventive or mitigative administrative controls. During the subsequent evaluation of the 
hazardous conditions this information assists in identification of hazardous conditions which may 
require administrative controls but for which no AB authorized controls exist. Information 
contained in this column may also be used during consequence analysis to assist in identification 
of new TSRs. The items contained in this column should not be construed as being the ''official" 
TSRs that would eventually be credited in the AB. 

Con Cat The consequence category is a code designator for the level of consequence associated 
with a hazardous condition. The consequence ranking is a "first cut," qualitative estimate of the 
safety severity of the consequences assuming no controls are present. The following system is 
used: 

SO 

S 1 

Negligible safety concerns for the facility worker. 

Potential industrial injury, low radiological or chemical exposure dose consequences to 
the facility worker. 

Potential significant radiological dose consequences or chemical exposure to onsite 
workers located outside the facility. 

Potential significant radiological dose consequences or chemical exposure to the offsite 
population. 

S2 

S3 

Freq Cat: The frequency category is a "first cut," qualitative estimate of the likelihood of the 
hazardous condition assuming no controls are present. The following system is used: 

F3 

F2 

F1 

FO 

Events that are expected to occur one or more times during the lifetime of the facility, 
categorized as "anticipated" events. The frequency range associated with this category is 
lE-O2/yr to O.l/yr. 

Events that could occur during the lifetime of the facility, but with low probability. Such 
events are categorized as "unlikely" and fall in the range of lE-O4/yr to lE-OZ/yr. 

Events not expected to occur during the lifetime of the facility, categorized as "extremely 
unlikely." The fiequency range associated with this category is 1E-O6/yr to lE-O4/yr. 

Events categorized as "beyond extremely unlikely," with a frequency less than lE-O6/yr. 
Events in this category (such as meteor strike) are so unlikely they generally do not 
require special controls. 

Env Cat: The environmental consequence ranking is a "first cut," qualitative estimate of the 
environmental severity of the hazardous condition assuming no controls are present. The 
following system is used: 
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EO 

El 

E2 

E3 

No significant environmental effect outside the facility confinement systems. 

Limited environmental discharge of hazardous material outside the facility. 

Large environmental discharge of hazardous material within the plant site boundary. 

Significant environmental discharges of hazardous material outside the plant site 
boundary. 

Remarks: Miscellaneous observations or clarifying comments for a given item. 

The following additional nomenclatures derived from HNF-SD-WM-TI-784 have been used in 
Tables B-5 and B-6: 

BIN-A code that describes the release attributes for high Safety Consequence (S2 and S3) 
and Worker Hazard (Sl) with anticipated frequency (F3) Hazardous condition. 

Cause Grp-- Cause Group-An alphdnumeric code used to permit sorting of data by the 
cause of a Hazardous Condition. 

MAR-Material at Risk-A description of the type and quantity (when applicable) of material 
that may be affected by the occurrence of a Hazardous Condition. 

Rep Acc--Representative Accident- An alphdnumeric code used to specify the analyzed 
accident by which the specified Hazardous Condition is represented. Only Hazardous 
Conditions with high Safety Consequence (S2 or S3) were assigned representative accidents 

3.1.2 HAZOP Node Description 

The 244-CR Vault HAZOP was based on nodes chosen to capture points in the process where 
deviations could result in significant consequences. The nodes are: 

Node 1: Waste and waste level in tank 244-CR-003. 

Node 1A: 

Node 2: 

Node 3: 

Cooling coil and raw water supply to tank cooling coils. 

Tank cell for 244-CR-003 (including cell sump). 

Tank 244-CR-003 physical structure including supports. 
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Node 4: 

Node 5: 

Node 6:  

Node 7: 

Vault physical structure of tank cell CR-003 including cover blocks. 

Tank 244-CR-003 vapor space. 

244-CR facility ventilation system inlet. 

Ventilation distribution in vault 244-CR and tanks. 

Node 8: Ventilation exhaust downstream of fan. 

Tank 244-CR-003 was chosen as the "model" tank for this facility. All nodes were 
initially based upon only tank 244-CR-003. When the HAZOP process had been completed for 
tank 244-CR-003 for each node, the question was asked "Is there any difference between Tank 
244-CR-003 and any of the other 244-CR tanks for this node?" Only in cases where a 
recognizable difference was identified between Tank 244-CR-003 and another 244-CR vault tank 
was the HAZOP process undertaken for of the other tank. See Figure 3-1, "Node Diagram". 
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3.2 MAJOR ASSUMPTIONS 

The specific assumptions as developed during the hazards identificatiodevaluation team 
meeting, that are unique to this hazard analysis are: 

1. Tank 244-CR-003 to be considered inactive, except for saltwell pumping. 

2. Other tanks deactivated but potential exists for unidentified connections being present. 

3. Ventilation inlet configuration uncertain - the inlet building is not in service - tank ventilation 
configuration has no flow through. 

4. Electrical power to pumps severed to control centers. 

5.  Electrical power to leak detectors and pit heaters exists only to 244-CR-003 (locked out) - 
severed to all other leak detectors and pit heaters. 

6 .  Isolation status of facility is not known. 

7. Raw water isolation status is unknown 

3.3 EVALUATION 

A total of 119 hazardous conditions was identified as a result of the HAZOP process, and 
are shown in Appendix B, Table B-1: HAZOP Data - 244-CR Vault. Of these 119 hazardous 
conditions, 7.5 were assigned S2 consequences; there were no conditions with S3 consequences 
assigned. 

Tables B-2, B-3, and B-4 of Appendix B present hazardous conditions grouped by 
consequence category (S2, S1, and SO, respectively). These tables contain the item ID number, 
Hazardous Condition, Cause, Frequency Category Without Controls (Freq Cat), and the 
Environmental Impact Category (Env Cat). 

Table B-5 of Appendix B presents the potential applicability of current TWRS AB 
controls to hazardous conditions with S2 consequences, listed in order of Representative 
Accident number. This table is intended to demonstrate that potential controls for prevention or 
mitigation of the identified hazardous conditions exist in the TWRS AB. However, the specified 
controls are not to be construed as the approved set of controls for the hazardous condition. 
Designation of the approved set of controls is outside the scope of this analysis. 

Table B-6 of Appendix B, groups all of the S2 accidents found to have characteristics 
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similar to the Representative Accidents under the BIO Accident category. Hazardous condition 
frequency was not considered in assignment to a Representative Accident. Representative 
Accidents and Cause Group identifiers were assigned from WHC-SD-WM-TI-764, Rev. 0, 
Hazard Analysis Database Report. 

Although all S2 accidents can be assigned to a BIO Accident category, 5 of these S2 
accidents were found to have control allocation problems requiring further evaluation. Four of 
the accidents (with ID numbers CR-244-23A, -23B, -23C, and -23D) involve a leak from any of 
the 244-CR vault tanks into the associated cell sump; the material in the sump dries out and is 
assumed to become resuspended in a dry state. Although these conditions fall under the general 
category of HEPA Filter Failure - Exposure to High Temperature or Pressure, it is unclear that 
the dry material being released is fully bounded by the existing AB analyses, and a specific 
analysis of this material should be performed to assure that the source term is bounded. 

One accident, (with ID number CR-244-81) raises TSR applicability concerns. The 
applicable TSRs (LCO 3.1.4, Ventilation Stack Continuous Air Monitor (CAM) Interlock 
Systems, LCO 3.2.4, DCRT Ventilation, AC 5.10, Ignition Controls, and AC 5.1 1, Flammable 
Gas Monitoring Controls) currently apply only to tank 244-CR-003, while the accident may 
occur in any of the four cells. The TSR applicability should be reviewed to determine if the 
other 3 tanks should be included in the TSR applicability statement. 

In addition, it was noted that intrusive activity controls should be reviewed and revised 
(if necessary), to assure that the 244-CR facility activities of vapor space sampling, tank 
sampling, and cell and cell sump sampling are appropriately covered by those controls. 
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Web or Belt Break 
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4.0 CONCLUSIONS 

The 244-CR vault HazOp identified 75 hazardous conditions having S2 consequences; 
there were no consequences greater than S2. Of these 75 hazardous conditions, five were found 
to have control allocation problems requiring further evaluation. Four of these accidents, 
designated CR-244-23A, -23B, -23C, and -23D, involve a leak from any of the 244-CR vault 
tanks into the associated cell sump, followed by the sump drying out and creating a release of dry 
particulate material. One accident, designated CR-244-8 1, has TSR applicability concerns, as the 
TSR recognizes only one (244-CR-003) of four tanks present in the facility. 

In addition, it was noted that intrusive activities controls should be reviewed and revised 
(if necessary), to assure that the 244-CR facility activities of vapor space sampling, tank 
sampling, and cell and cell sump sampling are appropriately covered by those controls. 

Based on the estimated radionuclides in the 244-CR tanks, Tanks CR-001, CR-002, and 
CR-011 would be classified as Hazard Category 3. Based on the results shown in Table 2-3, CR- 
002 would be classified as Hazard Category 2. However, if the BIO source term quantities are 
used all tanks would be classified as Hazard Category 2. Therefore it is concluded that the 244- 
CR Vault should be classified as a Hazard Category 2 facility. This is consistent with the general 
classification of Miscellaneous Inactive Storage Facilities as Hazard Category 2 in the BIO, 
Table 5.1-1. 
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HAZOP Team Biographical Information 

Victor C. Boyles - B.S., Mechanical Engineering. Team member for the 244-CR Vault HAZOP. 
More than 29 years of experience in a broad range of engineering activities and responsibilities 
including cog. engineer, cog. engineer manager and tank farm engineering. Involved with work 
on 244-CR vault during pumping of C farm single shell tanks during the 1990's. 

John W. Bloom - DE&S Hanford - Senior Licensing Engineer: Mr. Bloom has more than 22 
years experience in the nuclear industry with 19+ years at Hanford. His experience includes 
management positions in operations, production control, independent oversight, S/RIDS 
development, and 1-1/2 years on the BIORSAR development team in a lead position. He was 
the safety lead for the Hanford Tanks Initiative project for two years. He holds bachelor and 
masters degrees in chemistry. 

Sohan S. Gahir - BS Mechanical Engineering, MS Industrial Engineering, Licensed Professional 
Engineer in the state of Washington and Pennsylvania. TWRS Licensing engineer for the 
retrieval projects. More than thirty-six of engineering experience at the commercial power plants 
and Hanford Site. Experience includes design engineering, Preliminary Safety Evaluation 
development, Safety Analysis Report development, Inactive miscellaneous storage facility risk 
evaluation, TWRS BIO implementation, Seismic upgrades at 100-N area, barrier doors design 
and installation at 100K, WRAP facility SAR review and many other projects at the Hanford 
Site. 

William H. Grams - B.S., Mining Engineering; M. S. Mechanical Engineering. Experience 
includes: licensing engineer for TWRS, development and implementing Authorization Basis 
licensing strategies for new waste retrieval equipment and processes, preparation of Umeviewed 
Safety Question documentation, development and implementation of a low-level waste 
certification program including conduct of waste management audits, review and approval of 
certification plans, and direct assistance to waste generators; preparation of waste management 
disposal instructions including characterization requirements, packaging specifications, 
regulatory requirements; and evaluation and characterization of low-level waste streams. 

Waldemar F. Hendrickson, BS, MS(CH. E.), MS(Nuc. E.), Ph.D.(ENG. Sci) - 37 years in 
nuclear field. Was Program Manager for INEL ICPP SAR, redo of FFTF Technical 
Specifications, FMEF partial FSAR, and Safety and Environmental documentation for closure of 
ferrocyanide safety issue. 

David Himes - B.S., Engineering Physics, M.S. (Nuc. E.), Ph.D.(Nuc. E., minors E.E. & M.E.) - 
A total of 24 years experience in nuclear reactor and radioactive waste facility operations and 
analysis including health physics and safety. Includes 6 years experience in nuclear reactor 
operations (with 3 years as a nuclear submarine officer in the US.  Navy), and over 20 years 
experience in the fields of reactor fuel testing and evaluation, analytical modeling, and 
radiological and toxicological safety analysis. 
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Randy Powers - B.S. Mechanical Engineering. Cognizant Engineer of 244-CR Tank Farm 
Facility. six years experience at Tank Farms Nuclear Waste Storage Facility located at the 
Hanford Site. 

Milton V. Shultz, Jr. - B.S., Nuclear Engineering Technology. Facilitator for Tank 241-SY-101 
waste transfer HAZOP. More than twenty-four years experience in a broad range of engineering 
and technical assignments at the Hanford Site. Experience includes leading Preliminary Hazards 
Analysis (PHAs) and HAZOPs for a variety of TWRS projects, including several for the TWRS 
FSAR and BIO efforts, contributor to the hazards analysis work for the TWRS BIO. Has 
performed independent Nuclear Safety evaluations of reactor plant design and operation at 
Hanford’s N Reactor. 

Randall G. Stickney - Duke Engineering and Services Hanford - Senior Engineer. Mr. Stickney 
is a Senior Engineer in the TWRS Nuclear Safety and Licensing organization. He is currently 
assigned as the licensing engineer for miscellaneous TWRS facilities. Mr. Stickney has 
experience in waste management, nuclear safety, program management and oversight and has 
been employed at the Hanford Site for 13 years. Mr. Stickney holds a Master of Science degree 
in Mechanical Engineering. 
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Vehicle access 
controls 

from 211-C-103 tjnl244-CR-UUI 
- 

waste 

emperature High :R-244-14 

:R-244-15 

Release oftoxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to high 
temperature waste. 

Release oftoxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to high 
temperature waste. 

equipment which could 
puncture a fuel tank has 
been removed 

emperature High t 
resulting in 
release of 
hazardous 
materials 

waste 
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Item ID 

CR-244-16 

Snv 
Cat 
\I/A 

E2 

E2 

Table B-1. HAZOP Data - 244-CR Vault 

R e m a r k s  

Facility is - 40 A. 
underground; temperature 
tends to be about that of 
the soil at 20 A. 
underground. 

Volume of tank may be to( 
small to have sufficient 
inventory to reach 
saturated condition 

Current heat loads in tanks 
that could be transferred to 
CR-244 do no1 appear high 
enough to cause postulated 
hazardous condition 

FO based on evaluations 
performed for rest of tank 
farms assuming typical 
waste 

? 
0 

I 

CR-244-17 

Temperature 

CR-244-18 

E2 

CR-244-19 

It was concluded by the 
leani that insufficient 
energy was available from 
equipmcnt in the tank to 
overpauer ventilation 

CR-244-20 

NOTE Tan 

Process 
'Ode I Variab le  

14-CR-003 Level. F 

G u i d e  Possible causes of 
Word I deviation 

Freezing I Not cpnsidered an 
issue in tank 244-CR- 

I OI1 

from 24 1 -C-l 03 
(contains organics 
that react with 
material already 
present) 

High Fuel fire in cell due IO 
ruDtured fuel tank in 
vehicle 

andlor mixer heals 
waste 

differences identified for tanks CR-0' 

Consequence 

None identified. 

Pressurization of 
tank 244-CR-011 
resulting in 
release of 
hazardous 
materials 

Pressurization of 
tank 244-CR-011 
resulting in 
release of 
hazardous 
materials 

Ignition of 
flammable 
organic vapors 

Pressurization of 
tank 244-CR-011 
resulting in 
release of 
hazardous 
materials 

Pressurization of 
tank 244-CR-011 
resulting in 
release of 
hazardous 
materials 

orCR-011 o r C  

H a z a r d o u s  
Condition 

None identified. 

Release of toxic or 
radioactive 
materials lo the 
atmosphere from a 
tank due to high 
temverature waste. 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from a 
tank duc to 
flammable vapor 
ignition. 

Release of toxic or 
radioactive 
materials IO the 
atmosphere from a 
tank due to high 
temperature waste. 

Relcasc oftoxic or 
radioactive 
materials IO the 
atniosphere from a 
tank due to high 
temperature waste. 

002. 

'otential SSCs 

lone identified. 

emperature 
m o r s  

'entilation system 

lone required due 
I low Frequency. 

[one identified. 

'one required due 
I low Frequency. 

Potential TSRs 

None identified. 

Transfer controls 

Waste 
:ompatibility 
:ontroIs 

rransfer controls 

Vehicle fuel limits 

Vehicle access 
:ontrols 

gone required due 
:o low Frequency. 

- 
Freq 
Cat - 
N/A 

- 
F1 

- 
FO 

- 
FI 

- 
FO 

- - 
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Item ID 

CR-244-21A 

Hazardous  
Condition 

None identified. 

None identified. 

None identified. 

Table B-1. HAZOP Data - 244-CR Vault 

Potential  SSCs Potential  TSRs 

None identified Ignition source 
COntrOlS 

Moisture controls 

None required due Ignition source 
IO low Frequency. controls 

Moisture controls 

None required due Ignition source 
to low Frequency. controls 

Moisture wntrols 

CR-244-21B 

CR-244-21C 

CR-244-2 ID 

CR-244-22A 

CR-244-228 

Process 
Var iab le  

Level 

Level 

Lcvel 

LWCl 

Level 

Level 

Guide  
Word 

LOWDry 

LOWIDry 

LowlDry 

LowlDry 

LOWIDry 

LowDly 

Possible causes of Consequence 
deviation 

Svaporaliodleakage Nitrate fire in 
tank 244-CR-003 
and release of 
hazardous 
material 

tank 244-CR-002 
and release of 
hazardous 

3vaporatiodleakage 

3vaporationJleakage 

rank leak 

rank leak 

material 

Nitrate fire in 
tank CR-001 
and release of 
hazardous 
material 

Nitrate fire in 
tank 244-CR-01 I 
and rclease of 
hazardous 
matcrial 

Waste leaks from 
tank 244-CR-003 
to sump and cell 
floor with 
potential for 
migration to soil 

Waste leaks from 
tank 244-CR-002 
to sump and cell 
floor with 
potential for 
migration to soil 

Moisture controls 

CR-003 only 

to subsurface soil 
from tank leak 
followed by cell 

- 
Con 
Cat 
s 2  
- 

- 
s2 

- 
s2 

- 
s 2  

- 
so 

- 
so 

- 

- 
Freq 
Cat 
FO 
- 

- 
FO 

- 
FO 

- 
FO 

- 
F3 

- 
F3 

- 

R e m a r k s  

E2 Temperature controls not 
applied to DCRTs. 

Nitrate fires not considered t credible. 

applied to DCRTs. 

Nitrate fires not considered 

applied to DCRTs. 

Nitrate fires not considered 
credible. 

applied IO DCRTs. 

Nitrate fires not considered 
credible. 

operated during transfers 

No operational sump leak 
detection for this cell. 



Table B-1. HAZOP Data - 244-CR Vault )ate: 2/26/99 
29 Pages 

I tem ID 

:R-244-22C 

- 
C o n  
Cat 
so 
- 

- 
so 

- 
s2 

- 
s 2  

- 
s 2  

- 

- 
Freq 
Cat 
F3 
- 

- 
F3 

- 
173 

- 
F3 

- 
F3 

- 

- 
Env 
Cat 
El 
- 

- 
El 

- 
E2 

- 
E2 

- 
E2 

- 

Guide 
Word 

Possible causes of 
deviation 

Consequence 'otential SSCs Potential  TSRs Hazardous  
Condition 

Release of waste 
to subsurface soil 
from tank leak 
followed by cell 
leak. 

R e m a r k s  

Yo operational sump leak 
ietection for this cell. 

.owlDry 'ank leak 'one identified. None identified. Waste leaks from 
tank 244-CR-001 
to sump and cell 
floor with 
potential for 
migration to soil 

Waste leaks from 
tank 244-CR-01 I 
to sump and cell 
floor with 
potential for 
migration to soil 

Waste leaks from 
tank 244-CR-00? 
to sump and cell 
floor and dries 
out creating dry 
particulate 
release 

Waste leaks from 
tank 244-CR-002 
to sump and cell 
floor and drics 
out creating dry 

release 

Waste leaks from 
tank 244-CR-001 
to sump and cell 
floor and drics 
out creating dry 
particulate 
rClCaEC 

~"...""l".l 

.ow/Dry 'ank leak Release of waste 
to subsurface soil 
from tank leak 
followed by cell 
leak. 

~ 

one identified. Uo operational sump leak 
ietection for this cell. 

None identified. 

X244-23A .owlDry 'ank leak Release of waste 
to atmosphere 
from tank due to 
tank leak with a 
HEPA filter 
loaded with 
particulate. 

Release ofwaste 
to atmosphere 
from tank due to 
tank leak with a 
HEPA filter 
!O&d with 

'entilalion-stack 
AM interlock 

HEPA filter 
:hangea t  
:ontroIs 

?reviously not evaluated in 
310 

.owlDry 'ank leak entilation-stack 
AM interlock 

'reviously not evaluated in 
310 

X244-23B HEPA filter 
:hange-out 
:o"trOlS 

particulate. 

Release ofwaste .ow/Dry 'ank leak 'reviously not evaluated in 
310 

entilation-stack 
AM interlock 

HEPA filter 
:hange-out 
:ontroIs 

to atmosphere 
from tank due to 
tank leak with a 
HEPA filter 
loaded with 
particulate. 



#ate: 2/26/99 
Z9 Pages 
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Word 
owIDry 

ligh 

R-244-23D 

Possible causes of Consequence Hazardous 
deviation Condition 

Tank leak Waste leaks from Release ofwaste 

from tank due to 
tank leak with a 

tank 244-CR-01 I to atmosphere 
to sump and cell 
floor and dries 
out creating dry HEPA filter 
particulate loaded with 
release particulate. 

Cooling coil leak In Waste in Release of waste 
CR-003 ventilation to surface or 

svstem and subsurface soil 

R-244-24A 

R-244-248 

Process 
Variable 
eve1 

eve1 

.eve1 

Table B-1. HAZOP Data - 244-CR Vault 

filling of othcr 
tanks in CR-244 

Filling of 
CR-003, CR-002, 
CR-001, of 
CR-OII cells 
with leaks to 

due 10 tank I overflow followed 
by cell leak. 

CR-002 ventilation to surface or 
System and subsurface soil 

by cell leak. 

i Filling of i CR-003, CR-002, 
CR-001, or 
CR-OII cells 
with leaks to 
ground 

Potential SSCs 

Ventilation-stack 
CAM interlock 

Raw water flow 
totalizers 

Raw water flow 
totalizers 

HEPA filter 
change-out 
Controls 

and procedures 

Emergency 
response 
procedures 

Operator training 
and procedures 

Emergency 
response 
procedures l- 

-1 Remarks 

systems may not be 
operating since a transfer is 
not taking place 

Cooling coils for CR-002 

blanked. 

lower than indicated. 

systems may not be 0 

operating since a transfer is 
not taking place 

Cooling coils for CR-002 
and CR-003 have been 
blanked. 

Frequency may be much 
lower than indicated. 
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Item ID 

:R-244-24C Raw water intrusion Waste in 
ventilation 
system and 
filling ofother 
tanks in CR-244 

:R-244-25 lizh I Rain watcr intrusion 

:R-244-26 

Filling of 
CR-003, CR-002 
CR-001, or 
CR-OI I cells 
with leaks to 
ground 

Level increase in 

Process 
Variable 

.C"Cl 

.evel 

.eve1 

Table B-1. HAZOP Data - 244-CR Vault 

Possible causes of Consequence 
Guide Word I deviation 

- 
I tank 244-CR- 

003, CR-002, 
CR-001, or 
CR-OI I (slight) 

ligh 
ventilation 
system and 
filling ofother 
tanks in CR-244 

Filling of 
CR-003. CR-002 

I 

CR-001, or 
CR-OI I cells 
with leaks to 
around 

>surface or totalizers 
ubsurface soil 
ue to tank 
verflow followed 
y cell leak. 

i surface or 
ubsurface soil 
ue to tank 
verflow followed 
y cell leak. 

to low Frequency. 

i surface or 
ubsurface soil 
ue to tank 
verflow followed 
y cell leak. 

'otential TSRs 

lperator training 
nd procedures 

mergency 
sponsc 
rocedures 

eriodic level 
ieasuremens 

ransfer controls 

mergency 
:sponse 
rocedures 

- 
Freq 
Cat 
F3 
- 

- 
FO 

- 
F3 

- 

- 
Env 
Cat 
E2 
- 

- 
E2 

- 
E2 

- 

Remarks 

eakLevel detection 
,stems may not be 
perating since a transfer is 
01 taking place. 

requency may be much 
iwer than indicated. 

ainwater intrusion was 
31 determined to be a 
.edible scenario. 

linor level increase in 
ink is the most likely 
:suit, however, overfilling 
iuld occur 

onsequcnccs greater than 
IW water event 

ccident OCCUR when 
icility is assumed to not 
2 connccted 



Table B-1. HAZOP Data - 244-CR Vault 

Iigh 

late: 2/26/99 
29 Pages 
Item ID 

Transfer error 

waste from CR-002 tc 
CR-011. Misroute 
must occur. 

:R-244-31 1A Flow None Desired condition None identified. None identified. None identified. None identified. NIA NIA NIA Cooling coils for CR-002 
& CR-003 have been 

- 
Freq 
Cat 
F3 
- 

- 
F3 

- 
F3 

- 
:3 

- 

Potential  SSCs ?otential TSRs 3nv I R e m a r k s  

K244-27 rank level 
letection system 
n tank 244-CR- 
103 only 

Stack CAM 

'ransfer controls 

:mergency 
:sponse 
rocedures 

Waste in Release ofwaste 
ventilation to surface or 
system and subsurface soil 

by cell leak. 
Filling of 
CR-003, CR-002, 
CR-001, or 
CR-O! I cells 
with leaks to 

zR-244-28A 'lone identified. lone identified. Overflow of low pH 
wastc from CR-002 tc 
CR-003. Misroute 
must occur. 

Overflow oflow pH 
waste from CR-002 tc 
CR-001. Misroute 't must occur. 

EO Assume 002 contains low 
pH waste. 002 just as 
likely to overflow to other 
tanks. 

low OH waste. CR-002 
X244-29A ione identified. 'ransfer controls 

due to a 
misrouting 
followed by tank 
overflow and a 

due to a 
misrouting 
followed by tank 
overflow and a 
cell leak. 

I 

i low DH waste. CR-002 
Assume CR-002 coillaicis 

just as likely to overflow tc 
other tanks. 

I 
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Item ID 

R-244-35 

ode2  Tan 

R-244-36 

R-244-37 

R-244-38 

Process Guide 

Reverse 

I 
1.1-CR-003 (including cell su 

Table B-1. HAZOP Data - 244-CR Vault 

Possible causes of Consequence Hazardous 
deviation Condition 

Waste fills up cooling Movement of Release of waste 
:oil in tank 244-CR- contamination in to surface or 
303 or CR-002 coils to raw subsurface soil 
through a leak water discharge due to tank 

point due to overflow followed 
inadvertent by cell leak. 
operation of raw 
water system. 

Potential SSCs 

Xaw water flow 
otalizen 

Ignition of flammable Failure of HEPA High-energy 
gas produced by filters. release of toxic or 
radiolysis of material radioactive 
in sump in CR-003 
tank cell. atmosphere from a 

materials to the 

tank due to 
flammable vapor 
ignition. 

Ignition of flammable Failure of HEPA High-energy 
gas produced by filters. release of toxic or 
radiolysis of material radioactive 
in sump in CR-002 
lank cell. atmosphere from a 

materials to the 

tank due to 
flammable vapor 

gas produccd by filters. release oftoxic or 
radiolysis of material radioactive 
in sump in CR-001 
tank cell. atmosphere from a 

materials to the 

tank due to 
flammable vapor 

Stack CAM and 
ventilation 
interlock 
Ventilation 
system. 

Stack CAM and 
ventilation 
interlock 
Ventilation 
system. 

Stack CAM and 
ventilation 
interlock 
Ventilation 
system. 

Potential T S R ~  

Operating 
procedures for 
operating raw 
Water System 

Ignition source 
controls. 
Flammable gas 
monitoring. 
Active ventilation 
operation. 

Ignition source 
cantrols. 
Flammable gas 
monitoring. 
Active ventilation 
operation. 

Ignition source 
CoIItrOIs. 
Flanimable gas 
monitoring. 
Active ventilation 
operation. 

- 
Con 
Cat 
SI 
- 

- 
- 
s 2  

- 
s 2  

- 
s 2  

- 

- 
?req 
Cat - 
F1 

- 
- 
FI 

- 
FI 

- 
FI 

- 

Remarks 

=/----I El Unclear where discharge of 
raw water from cooling 
coils would exit. 

Cooling coils for CR-002 
and CR-003 have been 
blanked. 

Facility not leak tight. I 

l o  

Facility not lcak tight. i 



Date: 2/26/99 

Possible causes of 
deviation 

Ignition of flammable 
:as produced by 
radiolysis of material 
in sump in CR-OI 1 
lank cell. 

Ignition of vehicle 
fuel spilled in sump in 
CR-003 tank cell. 

Ignition of vehicle 
Fuel spilled in sump in 
CR-002 tank cell. 

!gnidon of vchicle 
Fuel spilled ih sump in 
CR-001 tank cell. 

Table B-1. HAZOP Data - 244-CR Vault 

Consequence Haza rdous  Potential SSCs 
Condition 

Failure of HEPA High-2nergy Stack CAM and 
filters. release oftoxic or ventilation 

radioactive interlock 
materials to the Ventilation 
atmosphere from a system. 
tank due to 
flammable vapor 
ignition. 

Failure of HEPA High-energy Stack CAM and 
filters. releas$ of toxic or ventilation 

radioactive interlock 
materials to the Ventilation 
atmosphere from a system. 
tank due to 
flammable vapor 
ignition. 

Failure of HEPA High-energy Stack CAM and 
filters. release of toxic or ventilation 

radioactive interlock 
materials to the Ventilation 
atmosphere from a system. 
tank due to 
flammable vapor 
ignition. 

Failcre of IlEP.4 High.sae:gy Stzck CAM and 
filters. release of toxic or ventilation 

radioactive interlock 
materials to the Ventilation 
atmosphere from a system. 
tank due to 
flammable vapor 
ignition. 

Con 
Cat 
S2 

S2 

S2 

Potential TSRs Freq 
Cat 
FI 

FI 

FI 

Ignition source 
co"1roIs. 
Flammable gas 
monitoring. 
Active ventilation 
,peration. 

Ignition source 
controls. 
Vehicle access 
controls. 

Ignition source 
antrols. 
Vehicle access 
:ontroIs 

!gzi:ioz soiiiic 
controls. 
Vehicle access 
Controls 

- 
Env 
Cat - 
E2 

- 
E2 

- 
E2 

- 
E2 

- 

Remarks  

Facility not leak tight. 

Facility not leak tight. 

Facility not leak tight. 

Facility not leak tight. 



46 
4 
+ 

Process Guide  
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29 Pages 
Item ID 

CR-244-43 

CR-24444 

CR-244-45A 

CR-244-45B remperaturc High 7 
CR-002 tank cell. I .... radioactive 

materials to the 
atmosphere from a 
tank due to 
flammable vapor 
ienition. 

Table B-1. HAZOP Data - 244-CR Vault 

interlock 
Ventilation 
system. 

Possible causes of 
deviation 

Ignition ofvehicle 
fuel spilled in sump it  
CR-011 tank cell. 

No safety concern 

Ignition ofvehicle 
fuel spilled in sump ii 
CR-003 tank cell. 

Ignition of vehicle 

Stack CAM and 
filters. 

radioactive interlock 

tank due to 
flammable vaoor 

ilters. 
radioactive interlock 

tank due to 
flammable vapor 

Potential TSR! 

Ignition source 
controls. 
Vehicle access 
controls 

None identified. 

Ignition source 
controls. 
Vehicle access 
COIItrOIS. 

Ignition source 
CO.tiOlS. 
Vehicle access 
COntrOlS 

- 
Con 
Cat 
s2 
- 

- 
NIA 

- 
s2 

- 
s2 

- 

- 
?reg 
Cat 
FI 
- 

- 
NIA 

- 
FI 

- 
FI 

- 

- 
Env 
Cat __ 
E2 

- 
VIA 

- 
E2 

- 
E2 

- 

Remarks  

Facility not leak tight. 

Not a concern. 

Facility is -40 A. 
underground; temperature 
tends to be about that of 
the soil at 20 R. 
underground. 

Facility not leak tight. 

Facility not leak tight. 
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Cat 
FI 

F1 

F3 

F3 

Date: 2/26/99 
29 Pages  

Item ID 

ZR-244-4SC 

Env 
Cat 
E2 

E2 

El 

E l  

X R - 2 4 4 4 5 0  

Failure of HEPA 
m e n .  

Failure of HEPA 
filters. 

Dry sump with 
radioactive 
material 
represents a 
potential source 
of airborne 
material. 

Leakage from 
%ll into soil 

ER-24446 

CR-244-47 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from i 
tank due to 
flammable vapor 
ignition. 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from i 
tank due to 
flammable vapor 
ignition. 

Release ofwaste 
to atmosphere 
from tank due to 
tank leak with a 
HEPA filter 
loaded with 
patticulate. 

Release of waste 
to su:face 0: 
subsurface soil 
due lo tank leak 
followed by cell 
leak. 

Process 
Var iab le  

Temperature Stack CAM and 
ventilation 
interlock 
Ventilation 

Temperature 

Level 

Level 

Ignition source 
COntrOlS. 
Vehicle access 
controls 

G u i d e  
Word 

Stack CAM and 
ventilation 
interlock 
Ventilation 

ligh 

ligh 

.owldry 

.owldry 

Ignition source 
controls. 
Vehicle access 
wntrols 

Table B-1. HAZOP Data - 244-CR Vault 

None identified. 

?ossible causes of 
deviation 

None identified. 

:nition of vehicle 
iel spilled in sump in 
R-001 tank cell. 

pition of vehicle 
!el spilled in sump in 
R-011 tank cell. 

'esired wndition 

ell is not leak tight 

Consequence Hazardous  I Condition 
Potential  SSCs Potential  TSR I 

system. 

system. 

Ventilation-stack HEPA filter 
CAM intcrlock change-out 

COntrOlS 

- 
C o n  
Cat 
s2 
- 

- 
s2 

- 
SI 

- 
so 

- 

R e m a r k s  

Facility not leak tight. 

'acility not leak tight. 

rrue for all four cells 

i o  ability to detect or 
:ontrol condition on any 
he four cells. 
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(elease ofwaste 
,surface or 
ubsurface soil 
ue to tank 
verflow followed 

bate: 2/24/99 
29 Pages 
I tem ID 

:R-244-48 Raw water flow 
totalizers 

Cell CR-003 leak 
detector. 

K244-49 

Process 
Var iab le  

.we1 

.eve1 

Guide  
Word 

ligh 

Iigh 

Table B-1. HAZOP Data - 244-CR Vault 

?ossible causes of Consequence 
deviation 

iaste or raw water 
lis-route. 

lfthe leak does 
not exceed the 
capacity ofthe 
cell, then liquids 
leak to soil. 

lfthe leak is 
large, then cell 
could overflow 
(surface pool) 

Potential to float 
tank with 
significant 

capacity of the 
cell, then liquids 
leak to soil, 

If the leak is 
large, then cell 
could overflow 
(surface pool) 

Potential to float 
tank with 
significant 
damage to 
facility. 

H a z a r d o u s  I Potential  SSCs 
Condition 

y cell leak. 

, surfaec or leak detectors. 
ubsurface soil 
uc to tank Cell CR-003 leak 

'otential TSRs 

'ransfer controls. 

ransfer cO"tr0ls. 

- 
Con 
Cat 
s 2  
- 

- 
s 2  

- 

- 
Freq 
Cat 
FI 
- 

- 
FI 

- 

- 
E n v  
Cat - 
E2 

- 
E2 

- 

R e m a r k s  

_____ 
lamage to facility by itself 
D&D problem and 

ould create operational 
roblems. 

ame for all four cells with 
rception of leak detector 
I cell CR-003. 

'amage to facility by itself 
D&D problem and 
ould create operational 
,oblems. 

ame for all four cells with 
(ception of leak detector 
1 cell CR-003. 



late: 2/26/99 

Transfcr system 
leak detectors. 

29 Pages i x - p z  

Transfer controls. 

Process 
Var iab le  

03 vhvsical 

Guide 
W o r d  

igh 

icture i n c h  

Table B-1. HAZOP Data - 244-CR Vault 

Possible causes of Consequence 
deviation 

Lain water intrusion Ifthe leak does 
not exceed the 
capacity ofthe 
cell, then liquids 
leak to soil. 

lfthe leak is 
large, then cell 
could overflow 
(surface pool) 

Potential to float 
tank with 
significant 
damage to 
facilitv. 

Hazardous  
Condition 

elease of waste 
I surfacc or 
ibsurface soil 
ue to tank 
verflow followed 
y cell leak. 

Potential SSCs Potential  TSRr 

Raw water flow I Transfer controls. 
lotalizen 

Cell CR-003 leak 
detector. 

- 
Env 
Cat - 
E2 

- 

- 
E2 

- 
E2 

- 

R e m a r k s  

Damage to facility by itself 
is D&D problem and 
would create operational 
problems. 

Same for all four cclls with 
exception of leak detector 
in cell CR-003. 

Damage to facility by itself 
is D&D problem and 
would create operational 
problems. 

Same for all four cells with 
exception of leak detector 
in cell CR-003. ' 

Damage to facility by itself 
is D&D problem and 
would create operational 
problems. 

Same for all four cells with 
exception of leak detector 
in cell CR-003. 
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Con 
Cat 
S2 

SI 

SI 

SI 

SI 

Date: 2/26/99 
29 Pages 
Item ID Freq 

Cat 
FI 

FO 

FO 

FO 

170 

CR-244-SIC 3 

CR-244-52A 

CR-244-52B 

CR-244-52C 

CR-244-52D 

CR-244-53A 

Structural 
strength 

Table B-1. HAZOP Data - 244-CR Vault 

High vacuum in tank 
244-CR-003 

High vacuum in tank 
244-CR-002 

High vacuum in tank 
244-CR-001 

High vacuum in tank 
244-CR-01 I 

Seismic event 
affecting CR-003 

YlYTl Variable  

No credible None identified. 
scenarios 
identified. 

No credible None identified. 
scenarios 
identified. 

No credible None identified. 
scenarios 
identified. 

No credible None identified. 
scenarios 
identified. 

Leak to sump Release ofwaste 
with potential for to surface or 
leakage of subsurface soil 
radioactiveltoxic due to seismic- 
material to soil 

-~ ~~ ~ 

inducod failure of 
tank aild facility 
structure. 

3 Swctural 
strength 

Structural 
strength 

Structural 
strength 

strength 

I 
3 I Structural 

strength 

Gu ide  
Word 

Less 

Less 

Less 

Less 

Less 

Less 

to surface or 
:ell CR-003. significant subsurface soil 

damage to due to cell filling 
facility. followed by tank 

failure and a cell 
leak. 

'otential SSCs 

ransfer system 
:ak detectors 

ell CR-003 leak 
etector. 

lone required due 
)low Frequcncy. 

lone required due 
>low Frcquency. 

lone required due 
I low Frequency. 

lone required due 
>low Frequency. 

~~ 

lone identified 

Potential TSRs 

rransfer controls. 

Vone identified. 

Vonc identified. 

Vone identified. 

None identified. 

Emergency 
xeparedness. 

Remarks  

is D&D problem and 
would create operational 
problems. 

Same for all four cells wit1 
excention of leak detector 
in cell CR-003. 

El No credible scenarios +- identified 

identified. 

Same for all fourtanks. 

identified. 

identified. 

Same for all fourtanks. 

frequency for standard 
facilities. 

Same for all four tanks 
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Possible causes of 
deviation 

Seismic event 
affecting CR-002 

Date: 2/26/99 
29 Pages 
I tem ID 

CR-244.536 

Consequence Haza rdous  
Condition 

Leak to sump Release ofwaste 
with potential for to surface or 
leakage of subsurface soil 
radioactiveltoxic due to seismic- 
material to soil induced failure of 

tank and facility 
structure. 

CR-244-53C 

Emergency 
preparedness. 

CR-244-53D 

CR-244-54A 

so Sttuctural 
strength 

Seismic event 
affecting CR-001 

Seismic event 
affecting CR-01 I 

strength 
Leak to sump Release ofwaste 
with potential for to surface or 
leakage of subsurface soil 
radioactiveltoxic due to seismic- 
material lo soil induced failure of 

tank and facility 
structure. 

Leak to sump Release ofwaste 
with potential for to surface or 
leakage of subsurface soil 
radioactiveltoxic due to seismic- 
material to soil induced failure of 

tank and facility 
structure. 

G u i d e  
Word 

monitoring 

Less 

Less 

Less 

Less 

Table B-1. HAZOP Data - 244-CR Vault 

tank due to 

System or 
unfiltered 
pathways. 

rotential SSCs 

lone identified. 

lone identified. 

lone identified. 

.ctive ventilation 
(stem 

Potential  TSRs Con I Cat 

Emergency 
preparedness. 

Emergency 
prcparedness. 

Ignition source 
controls 

- 
'req 
Cat 
F2 
- 

- 
FZ 

- 
F2 

- 
F3 

- 

Remarks 

frequency for standard 
facilities. 

Same for all four tanks 

frequency for standard 
facilities. 

Same for all four tanks 

Apply normal seismic 
frequency for standard 
facilities. 

Same for all four tanks 



29 Pages 
ItemID 

CR-244.549 

CR-244-54C 

m 
k 

CR-244-54D 

Process 
Variable  

Node 

3 

3 

3 

tructural 
rength 

tmctural 
rength 

tructural 
rength 

Hydrogen 
deflagration in head 
space oftank 244-CR- 
002. 

Hydrogen 
deflagration in head 
space oftank 244-CR- 
DO1. 

Hydrogen 
deflagration in head 
space of tank 244-CR- 

Gu ide  
Word 

Leak to sump High-energy 
with potential for release of toxic or 
leakage of radioactive 
radioactivettoxic materials to the 
material to soil 

Potential release flammable vapor 
from ventilation ignition. 
system or 
unfiltered 
pathways. 

Leak to sump High-energy 
with potential for release of toxic or 
leakage of radioactive 
radioactivettoxic materials to thc 
material to soil 

Potential release flammable vapor 
from ventilation ignition. 
system or 
unfiltered 
pathways. 

Leak to sump High-energy 
with potential for mlcase of toxic or 
leakage of radioactive 

atmosphere from a 
tank due to 

atmosphere from a 
tank due to 

ess 

ess 

ess 

Table B-1. HAZOP Data - 244-CR Vault 

Possible causes of I Consequence I Hazardous  
deviation Condition 

Potential SSCs 

d v e  ventilation 
ystem 

d v e  ventilation 
wtem 

ictive ventilation 
ystem 

Potential TSRs 

Ignition source 
controls 

Flammable gas 
monitoring 

Ignition source 
controls 

Flammable gas 
monitoring 

Ignition source 
controls 

Flammable gas 
monitoring 

- 
n ,on 
Cat 
s 2  
- 

- 
s 2  

- 
s 2  

- 

- 
'req 
Cat 
F3 
- 

- 
F3 

- 
F3 

- 

- 
Env 
Cat 

E2 
- 

- 
E2 

- 
E2 

- 

Remarks  

lone. 

lone 

lane 
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qode 4: Vault physical struelure of 

)ate: 2/26/99 
29 Pages 
Item ID 

:R-244-55A 

tank cell CR-003 including cover blocks. (Applies to all four tanks). 

Seismic event Release of Release ofwaste None identified. None identified. S2 FI E2 FI frequency based on 

X244-55D 

Hazardous  
Condition 

Table B-1. HAZOP Data - 244-CR Vault 

Potential  SSCs Process 
Var iab le  

Freq 
Cat 
F3 

F3 

itructural 
trength 

Env R e m a r k s  
Cat 
El Leak detector in cell CR- 

003 operative only during 
transfers. 

Carbon steel tanks have 
higher likelihood of failure 
than stainless steel tanks. 

The other. three tanks do 
not have leak detectors in 
their cells. 

E l  Carbon steel tanks h a w  
higher likelihood of failure 
than stainless steel tanks. 

The other three tanks do 
not have leak detectors in 
theireells. 

itructural 
trength 

Release ofwaste 
lo surface or 
subsurface soil 
due to tank leak 
followed by cell 

itructural 
trength 

Leak detector in 
CR-003 vault 
sump. 

itructural 
,trength 

Release ofwaste 
to surface or 
subsurface soil 
due to tank leak 
followed by cell 
leak. 

Release ofwaste 
lo surface or 
subsurface soil 
due to tank leak 
followed by cell 
leak. 

G u i d e  
Word 

None identified. None identified. 

None idcntified. None identified. 

ess 

F3 

?ossible causes of 
deviation 

E l  Carbon steel tanks have 
higher likelihood of failure 
than stainless steel tanks. 

The other three tanks do 
not have leak detectors in 
their cells. 

orrosion of tank 
14-CR-003 structure 
r supports 

.ess 

Corrosion of tank 
244-CR-002 structure 
or supporn 

Corrosion oftank 
244-CR-001 structure 
orsupports 

Corrosion oftank 
244-CR-011 structure 
or supports 

radioactivehoxic 
aerosols (assume 
facility collapse 
and tank breach) 

Consequence 

to atmosphere due 
to seismic-induced swctural condition. 
failure oftank and 
facility stmcture. 

uncertainty of current 

Tank support 
degrades and 
tank tips and 
ruptures 

Tank degrades 
and leaks 

Tank support 
degrades and 
tank tips and 
ruptures 

Tank degrades 
and leaks 

Tank support 
degrades and 
tank tips and 
ruptures 

Tank degrades 
and leaks 

Tank suppon 
degrades and 
rank tips and 
ruptures 

Tank degrades 
and lcaks 

'otential TSRs 

lone identified, 

leak. 

- 
Con 
Cat 
so 
- 

- 
so 

- 
so 

- 
so 

- 

The other three tanks do 
not have leak detectors in I their cells. 
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Item ID 

CR-244-57 

CR-244-58 

CR-244-59 

CR-244.60 

CR-244-61 

CR-244-62 

strength 

strength 

Table €3-1. HAZOP Data - 244-CR Vault 

Possible causes of Consequence Hazardous Potential SSCs 

)eterioration due to Release of Release ofwaste None identified. 
ging radioactiveltoxic to surface or 

aerosols (assume subsurface soil 
facility collapse 
and tank breach) 

deviation Condition 

due to failure of 
tank and facility 
Structure 

Lcid intrusion Increased Release of waste None identified 
potcntial for to surface or 
leaks from cell subsurface soil 
structure to soil. due to tank leak 

followed by cell 
leak. 

.oad drop while Release of Release ofwaste None identified. 
Ring cover block or radioactiveltoxic to surface or 
quipment. aerosols (assume subsurface soil 

facility collapse 
and tank breach) 

due to failure of 
tank and facility 
<tr"ct"re 

arked vehicles; 

icility radioactivcltoxic to surface or . 
aerosols due IO subsurface soil 
breach ofouter due to failure of 
StNCtUrC. tank and facilitv 

- 1  structure. 

structure. tank and facility 

Potential TSR 

None identified. 

rransfer controls 

Waste 
:ompatibility 
:onlroIs. 

Critical lift 
procedures 

Vehicle access 
:onlroIs. 

usy proccss 

Work Control 
,rocedurcs 

Excavation 
mntrols. 

USQ process 

Work control 
irocedures 

- 
?req 
Cat 
FI 
- 

- 
FI 

- 
F3 

- 
F3 

- 
F2 

- 
F1 

- 

- 
Env 
Cat - 
E2 

- 
E l  

- 
E2 

- 
E2 

- 
El 

- 
E l  

- 

Remarks 

' I  frequency based on 
ncertainty of current 
tructural condition. 

ligher potential in tank 
44-CR-002 cell due to 
ossiblc acid waste in tan1 

lone. 

ishfall and snow loading 
!e not concerns. 

M O P  team unsure of 
pplicability ofexcavatior 
ontrols lo this situation. 
'his may not have been 
onsidered in BIO 
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Item ID 

:R-244-63 

)ate: 2/26/99 

Node  Process G u i d e  Possible causes of 
Var iab le  Word deviation 

4 Structural Less Aircraft crash 

Table B-1. HAZOP Data - 244-CR Vault 

Consequence 

Release of 
radioactiveltoxic 

Hazardous Potential  SSCs Potential  TSRs C o n  Freq Env Remarks 
Condition Cat Cat Cat 

Release of waste None required due None required due S2 FO E2 Aircraft crash considered 
to surfacc or to low Frequency. to low Frequency. not credible. 

iode 5: Tank 244-CR-003 vaDor mace 
'entilation path :R-244-64 

23-244-68 

:R-244-66 

:R-244-67 

Ignition source 
COntrOlS 

Flammable gas 
monitoring and 

space 
atmosphere) 

space 
atmosphere) 

Flow (head 

atmosphere) 

space 
atmosphere) 

F3 

I 

E2 It is not clear by what 
means the headspace 
flammable gas 
concentration is controlled 
in this tank since inleakage 
paths have not been 
positively identified and 

No 

No 

Low 

High (much 
greater than 
currently) 

,ll inleakage paths 
:aled 

entilalion system 
hut down 

ossible desired 
ondition (rate 
ndefined) 

)pen rise1 

aerosols (assume 
facility collapse 
and tank breach) 

Potential buildup 
of hydrogen with 
resultant 
deflagration if 
ignition source 
oresent. 

Potential buildup 
of hydrogen with 
resultant 
deflagration if 
ignition source 
present. 

None identified. 

Dry out waste 
(see organic salt 
nitrate reactions) 

subsurface soil 
due to failure of 
tank and facility 
Str"ct"re. 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to 
flammable vapor 
ignition. 

High-energy 
release of toxic or 
radioactive 
materials IO the 
atmosphcre from a 
tank due to 
flammable vapor 
ionitiofi. 

None identified. 
.w..- 

None identified. 

controls 

'one identified. I Ignition source 
controls 

- 
F3 E2 I Hvdroeen 

not been adequately 
analyzed. 

productionldiffusion has 
not been adequately 
analyzed. 

E2 Decay heati energy source 
does not appear to be 
adequate IO supporl this 
reaction 



Date: 2/26/99 
29 Pages 
Item ID 

CR-244-68 

.lone identified. 

gnition source 
ontmls 

:lammable gas 
aouitoring and 
O"tTO!S 

CR-244-69 

NIA NIA 

S2 F3 

CR-244-70 

CR-244-71 

CR-244-72 

Process 
Variable  

low (head 
lace 
mosphere) 

low (head 
)ace 
mosphere) 

ressurel 
emperature 

ressurel 
emperature 

ressurel 
emperature 

Gu ide  
Word 

High (much 
greater than 
currently) 

High (much 
greater than 
currently) 

LOW 

High 

High 

Table B-1. HAZOP Data - 244-CR Vault 

Possible causes o 
deviation 

3pen riser 

3pen riser 

See node 3 

Ignition of flammabl' 
gas in tank (see 
CR-244 -64 and 
CR-244 -65) 

Ignition of organics i 
tank (implies ignitioi 
source present B 
intrusive activities) 

Condition 

HEPA filter 
blow-mt in 

from tank due to 
tank leak with a 

loaded with 
I particulate. 

Potential for I Release ofwaste 
freezing liquids to subsurface soil 
in cold weather. from tank leak 

followed by cell 
leak. 

None identified. None identified. ---r 
damages materials to the 
ventilation atmosphere from a 
sys!cm with tank dce to 
release of flammable vapor 

ventilation materials to the 

material. ianition. 

?otential SSCs 

'entilation-stack 
:AM interlock 

lone idcntified. 

lone identified. 

'entilation path 

lone identified. 

IEPA filter 
hange-out 
ontrols 

.lone identified. 

~ ontrols 

_. 

Env 
Cat - 
E l  

- 
EO 

- 
VIA 

- 
E2 

- 
E2 

- 

Remarks  

'rue for all four cells 

:odd provide leak path 
ut oftank through 
uptured cooling coils. 

holing coils for CR-002 
nd CR-003 have been 
lanked. 

'acility is - 40 A. 
nderground; temperature 
:nds to be about that of 
le  soil at 20 R. 
nderground. 

t is not clear by what 
leans the headspace 
lammable gas 
oncentration is controIle( 
1 this tank since inleakag 
"'LS LIY. 'o* Loa" 

ositively idcntificd and 
ydrogen 
roductioddiffusion has 
01 been analvzed. 

1.1. ,, . ".".. 

lurn would be severely 
xygen limited. 
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X244-73  

'otential SSCs 

:R-244-14 

Potential TSRs 

iode 6 244. 

:R-244-15 

- 
4 therefore ventilation inflow is lhroueh cracks around 

X244-76 

cover blo, 

Pressure/ 

E2 

Temperature 

FO based on evaluations 
performed for rest oftank 
farms assuming typical 
waste 

Temperature 

6 

Table B-1. HAZOP Data - 244-CR Vault 

Flow I LOWMO Blockage of inlet flow Potential for 
pathways (undefincd) buildup of 

flammable 
gasesivapors and 
deflagration 
within the 

ligh Heating from fire in 

ligh Chemical reaction in 

Blockage of outlet 
oath or fan failure 

Consequence 

Pressure buildup 
due to fuel fire in 
cell damages 
ventilation 
system with 
release of 
radioactiveltoxic 
material. 

None identified. 

Pressurization 
resulting in 
release of 
hazardous 
materials 

None identified. None identified. None identified. 

I 
concrete vault 
stxctcre if 
ignition source 

Haza rdous  
Condition 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to 
flammable vapor 
ignition. 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from a 
lank due to 
flammable vapor 
ignition. 

one identified. I Vehicle access 
wntrols 

controls 

Transfer controls 

- 
C o n  
Cat 
s2 
- 

- 
s2 

- 

release of toxic or monitoring 
radioactive 
materials to the Ignition source 

tank due to 
atmosphere from a C0"trnlS. 

- 
Freq 
Cat 
F3 
- 

- 
FO 

- 
and o 
FI 
- 

Remarks  
Cat I 

:r penetrations). 

material is present in sump 
which could produce 
flammable gases or vapors. 
It is the judgment of the 

HAZOP team that it would 
be very difficult to retain 
hydrogea within :he vau!: 
Structure 



ate: 2/26/99 
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Item ID Cnv 
Cat 
E l  

VIA 

R-244-77 

R-244-78 

ode 7: Ven 

R-244-79 

Remarks 

High flow in one location 
implies low flow in anothei 
location since total flow is 
fixed. Assumes presence 
of unfixed particulate 
contamination in cell. 

Increased loading on filters 
requiring more frequent 
changcirut with increase if 
personnel radiation 
exposure 

M O P  team could not 
identify any credible ' 

scenario to produce 
significant reverse 
ventilation flow. 

R-244-80 

:reation of large open 
ilet pathway (such as 
:moval of cover 
lock) 

Process 
Variable  

increased 
pick-up ofdry 
material in cell 
leading to 
increased filter 

OW 

nbalanced I Cover block removed 

low 

ribution i n  

low Potential High-energy Open vcntilation Flammablc gas S2 F2 
stagnation of release oftoxic or path to all tanks. controls 
ventilation in one radioactive 

10," 

E2 

Guide  
Word 

Unclear what the required 
ventilation flow rate from 
tank is to prevent buildup 
of flammable gas 

Current TSR only specifies 
12-k 244-CR-003. 

igh 

.oca1 blockage in 
uct work 

cverse 

or more tanks materials to the Ventilation system 
allowing buildup atmosphere from a flow capacity. 
of flammable gas tank through an 
with possiSle d i k e r e d  flow 
ignition. path due to 

flammable vapor 
ignition. 

Potential High-energy Open ventilation 
stagnation of release oftoxic or path to all tanks. 
ventilation in one radioactive 
or more tanks materials to the Ventilation system 
allowing buildup atmosphere from a flow capacity. 
offlammable gas tank due to 
with possible flammable vapor 
ignition. ignition. 

Table B-1. HAZOP Data - 244-CR Vault 

E2 

Possible causes of Consequence 
deviation 

Unclear what the required 
ventilation flow rate from 
tank is to prevent buildup 
of flammable gas 

Current TSR only specifies 
tank 244-CR-003. 

loading. 

scenarios 
identified. 

Hazardous 
Condition 

:elease ofwaste 
3 atmosphere due 
J creation of 
infiltered air 
lowpath. 

done identified. 

'otential SSCs 

one identified. 

?otential TSRs Con Freq 
Cat Cat 

OW 

nbalanced 
OW 

Ignition source 
controls. 

Ventilzticn systen 
operation 
requirements 

Flammable gas 
controls 

ignition source 
COntrOlS. 

Ventilation system 
operation 
reauirements 

FI 



Date: 2/26/99 
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Item ID 

CR-244-81 

Node 8: 

i o d e  I Process I Guide I Possible causes of 

Ventilation exhaust downstream offan. 1Confieurationktatus of abandoned exhaust filter unknown) 

Variable  Word deviation 
1 I Flow I Unbalanced I High water level in 

E2 

I I now I cell blocks vcntilation 

This condition implies that 
material is present in sump 
which could produce 
flammable gases or vapors. 
It is the judgmcnt ofthe 
HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
structure or tank. 

The stack CAM has its 
own vacuum pump; a low 
stack now may or may not 
set off the CAM Low 
Vacuum Alarm. 

Table B-1. HAZOP Data - 244-CR Vault 

Consequence I Hazardous  I Potential SSCs 
Condition 

Potential I High-energy I Open ventilation 
stagnation of release of toxic or 
ventilation in one radioactive 
or more tanks materials to the 
allowing buildup atmosphere from a 
of flammable gas tank due to 
with possible flammable vapor 
ignition. ignition. 

I path to all tanks. 

Ventilation systen 
flow capacity. 

buildup of 
flammable radioactive 

release of toxic or 

within the tank due to 

if ignition source 

kdundant fan 
ivailable 

Stack CAWflow 
,I-. 

Potential TSRs Con Freq 

Flammable gas 
wntrols 

Ignition source 
controls. 

Ventilation system 

requirements 

Flammable gas 
monitoring 

Ignition source 
controls. 

ventilation flow rate from 
tank is lo prevent buildup 
of flammable gas 

Current TSR only specifies 
tank 244-CR-003. 



)ate: 2/26/99 
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I t em ID 

:R-244-83 

Freq 
Cat 
F2 

:R-244-84 

Remarks  Env 
Cat 
E2 This condition implies that 

material is present in sump 
which could produce 
flammable gases or vapors. 
It is the judgment of the 

HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
structure or tank. 

The stack CAM has its 
own vacuum pump; a low 
stack flow may or may not 
set off the CAM Low 

Process 
Variable  

ow 

low 

Guide  
Word 

.OWN0 

. O W N 0  

Table B-1. HAZOP Data - 244-CR Vault 

Possible causes of 
deviation 

lugged HEPA filters 

)amper failure or 
)advertent closure 
(hich prevents flow 

Consequence 

Potential for 
buildup of 
flammable 
gasesivapors and 
deflagration 
within the 
concrete vault 
structure or tank: 
if ignition source 
nrcsent 

Potential for 
buildup of 
flammable 
gaseslvapors and 
deflagration 
within the 
concrete vault 

if ignition source 
nrescnt 

Hazardous  
Condition 

ighenergy 
lease oftoxic or 
idioactive 
aterials to the 
mosphere from a 
nk due to 
ammable vapor 
nition. 

igh-energy 
lease of toxic or 
idioactive 
laterials to the 
mosphere from a 
nk due to 
ammable vapor 
:nition. 

'otential SSCs 

iifferential 
cessure gages 

tack CAMIflow 
lam. 

tack CAMIflow 
lam. 

Potential TSRs 

Flammable gas 
monitoring 

ignition source 
:ontroIs. 

HEPA filter 
differential 
pressure 
monitoring 
requirements 

Flammable gas 
monitoring 

Ignition sourcc 
xntrols. 

- 
Con 
Cat 
s 2  
- 

- 
s2 

- 

Vacuum Alarm. 

E2 This condition implies that 
material is present in sump 
which could produce 
flammable gases or vapon. 
It is the judgment ofthe 
HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault I- structure or tank. 

' The stack CAM iias its 
own vacuum pump; a low 
stack flow may or may not 
set off the CAM Low 
Vacuum Alarm. 



Table B-1. HAZOP Data - 244-CR Vault 

h v  
:at 
E2 

E2 

bate: 2/26/99 
29 Pages 
Item ID 

:~-244-a5  

Remarks  

This condition implies that 
material is present in sump 
which could produce 
flammable gases or vapors. 
It is the judgment of the 

M O P  team that it would 
be very difficult to retain 
hydrogen within the vault 
stmcture or tank. 

The slack CAM has its 
own vacuum pump; a low 
stack flow may or may not 
set off the CAM Low 
Vacuum Alarm. 

This condition implies that 
material is present in sump 
which could produce 
flammable gases or vapors. 
It is the judgment of the 

HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
S~NCIW or tank. High 
flow up the stack from ducl 
breach B no floa in  

_. 

Con 
Cat 
s 2  
- 

- 
s 2  

- 
s2 

- 

- 
Freq 
Cat 
FI 
- 

- 
FI  

- 
FI 

- 

Process 
Variable  

Gu ide  
Word 

Consequence Haza rdous  
Condition 

'otential TSRs Possible causes of 
deviation 

ack of inlet oath. 

'otential SSCs 

lack CAMlflow 
arm. 

:low . O W N 0  Potential for 
buildup of 
flammable 
gaseslvapon ani 
deflagration 
within the 
wncrete vault 
structure or tank 
if ignition souru 
mesent 

High-energy 
release of toxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to 
flammable vapor 
ignition. 

lammablc gas 
ionitoring 

:nition source 
o"trols. 

X-244-86 :low ligh luct breach due to 
ehicle impact or loa( 
rop 

Potential for 
buildup of 
flammable 
gasedvapors ani 
deflagration 
within thc 
concrete vault 
structure or tank 
if ignition sourc, 
present 

High-energy 
release oftoxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to 
flammable vapor 
ignition. 

lack CAMlflow 
arm. 

lammable gas 
ionitoring 

:nition source 
ontrols. 

:R-244-87 :lo," ligh eismic event 
reaches duct 

High-energy 
release oftoxic or 
radioactive 
materials to the 
atmosphere from a 
tank due to 
flammable vapor 
ignition. 

lammable gas 
ionitoring 

:nition source 
0"trnlS. 

Potential for 
buildup of 
flammablc 
gaseslvapors an, 
deflagration 
within the 
concrete vault 
structure or tank 
if ignition sourc 
present 

lack CAMlflow 
lam. 
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Item ID 

R-244-88 

affects) 

R-244-89 

environment to creation of 
unfiltered air 

Radiatiodtoxic flowpath. 
exposure to 

:R-244-90 

ventilation fan. 

:R-244-91 

change-out 
requirements 

Stack CAM TSRs 

Process 
Variable 

None identified. 

low 

None identified. None identified. 

low 

Nunc ~d:nuficd 

'low 

:low None idcnlified 

Guide 
Word 

4igh 

4s well as 
contamina- 
ion present) 

9s well as 
:conlamina- 
:ion present) 

Backflow 

Table B-1. HAZOP Data - 244-CR Vault 

Release of waste 
blocks 

leading to unfiltered air 

and continued release to to atmosphere due 

unfiltered air 

exposure to 

Potential SSCs Potential TSRs 

and change-out. 

I 

__ 
Con 
Cat 

SI 
- 

- 
s2 

- 
s1 

- 
NIA - 

- 
Freq 
Cat 

F3 
- 

- 
F3 

- 
F3 

- 
NIA - 

- 
Env 
Cat - 
El 

- 
E2 

- 
EL 

- 
NIA - 

implies low flow in another 
location since total flow is 
fixed. Assumes presence 
of unfixed pmiculate 
contamination in cell. 

Increased loading on filters 
requiring more frequent 
change-out with increase in 
personnel radiation 

accident. 

b 

I F  

Covered 4 under node 6. 
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Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 
7 Pages 

- 
Env 
Cat  

E2 
- 

Item ID Hazardous Condition Cause Freq 
Cat 

FI 
- 

CR-244-02 Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Radioactive decay heat 

CR-244-03 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. Ignition of flammable organic 
vapors 

Incompatible transfer from 241-C- 
103 (contains organics that react 
with material already present). 

FO E2 

CR-244-04 Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Fuel fire in cell due to ruptured fuel 
tank in vehicle 

F1 

- 
FO 

E2 

- 
E2 CR-244-05 Dead-headed pump and/or mixer 

heats waste 

CR-244-07 Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Radioactive decay heat FI E2 

CR-244-08 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. Ignition of flammable organic 
vapors 

Potential exposure of personnel to toxic 
or radioactive materials due to high 
temperature waste 

Incompatible transfer from 241-C- 
103 (contains organics that react 
with material already present) 

FI 

- 
FI 

E2 

- 
E2 Fuel fire in cell due to ruptured fuel 

tank in vehicle 
CR-244-09 

CR-244- IO Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Dead-headed pump and/or mixer 
heats waste 

FO E2 

CR-244-12 Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Radioactive decay heat F1 E2 

CR-244- 13 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. Ignition of flammable organic 
vapors 

Incompatible transfer from 241-C- 
103 (contains organics that react 
with material already present) 

FO E2 

CR-244-14 Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temoerature waste. 

Fuel tire in cell due to ruptured fuel 
tank in vehicle 

FI E2 
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Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 
7 Pages - 

Env 
Cat  

Item ID Hazardous Condition Cause Freq 
Cat  

CR-244-15 Dead-headed pump and/or mixer 
heats waste 

FO 

- 
FI 

E2 

- 
E2 

Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

CR-244- 1 I Radioactive decay heat 

CR-244- IS  High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. Ignition of flammable organic 
vapors. 

Incompatible transfer from 241-C- 
103 (contains organics that react 
with material already present) 

FO E2 

CR-244-19 Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

Fuel fire in cell due to ruptured fuel 
tank in vehicle 

FI E2 

FO E2 CR-244-20 Dead-headed pump and/or mixer 
heats waste 

Release of toxic or radioactive materials 
to the atmosphere from a tank due to high 
temperature waste. 

FO E2 Evaporation/ leakage 

Evaporation/ leakage 

CR-244-2 IA 

CU-244-2 1 B 

None identified. 

None identified. FO E2 

E2 
- 

None identified. Evaporation/ leakage FO CR-244-2 1 C 

CR-244-21D Evanorationl leakaee FO 

F3 
- E2 

E2 
- None identified. 

CR-244-23A Release of waste to atmosphere from tank 
due to tank leak with a HEPA filter 
loaded with particulate. 

Tank leak 

Tank leak F3 E2 

- 
E2 

CR-244-23B Release of waste to atmosphere from tank 
due to tank leak with a HEPA filter 
loaded with particulate. 

CR-244-23C Tank leak F3 Release of waste to atmosphere from tank 
due to tank leak with a HEPA filter 
loaded with particulate. 

Release of waste to atmosphere from tank 
due to tank leak with a HEPA filter 
loaded with particulate. 

F3 E2 CR-244-23 D Tank leak 

CR-244-24A Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

Cooling coil leak In CR-003 E2 F3 

F3 E2 CR-244-24B Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

Cooling coil leak CR-002 
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Cause 

Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 

Freq Env 
Cat Cat  

7 Pages 

F3 

Item LD 

E2 

Hazardous Condition 

Rain water intrusion 

Waste mis-transfers 

FO E2 

F3 E2 

CR-244-24C 

Ignition of flammable gas produced 
by radiolysis of material in sump in 
CR-003 tank cell. 

Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

F1 

Raw water intrusion 

Ignition of flammable gas produced 
by radiolysis of material in sump in 
CR-001 tank cell. 

F1 

CR-244-25 

Ignition of vehicle fuel spilled in 
sump in CR-002 tank cell. 

~~ 

Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

F1 

CR-244-26 Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

CR-244-27 Transfer error 1 F3 I E2 Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

CR-244-36 E2 

CR-244-37 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Ignition of flammable gas produced 
by radiolysis of material in sump in 
CR-002 tank cell. 

CR-244-38 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

E2 

CR-244-39 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Ignition of flammable gas produced 
by radiolysis of material in sump in 
CR-OI 1 tank cell. 

Ignition of vehicle fuel spilled in 
sump in CR-003 tank cell. 

E2 

E2 CR-244-40 

CR-244-41 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

E2 

ZR-244-42 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

1gnition.of vehicle fuel spilled in 
sump in CR-001 tank cell. 
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Item ID 

CR-244-43 

CR-244-45A 

Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 

Hazardous Condition 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

7 Pages . 

CR-244-48 

CR-244-49 

- 
Env 
Cat 

Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

- 
Freq 
Cat  

FI 
- 

- 
FI 

CR-244-50 Release of waste to surface or subsurface 
soil due to tank overflow followed by cell 
leak. 

Cause 

CR-244-5 IB 

Ignition of vehicle fuel spilled in 
sump in CR-011 tank cell. 

Release of waste to surface or subsurface 
soil due to cell filling followed by tank 
failure and a cell leak. 

E2 

- 
E2 

- 
E2 

Ignition of vehicle fuel spilled in 
sump in CR-003 tank cell. 

CR-244-45 B High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Ignition of vehicle fuel spilled in 
sump in CR-002 tank cell. 

FI 

CR-244-45C High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Ignition of vehicle fuel spilled in 
sump in CR-001 tank cell. 

FI E2 

CR-244-45D High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Ignition of vehicle fuel spilled in 
sump in CR-OI 1 tank cell. 

FI E2 

Waste or raw water mis-route. F1 

- 
F1 

E2 

- 
E2 

- 
E2 

- 
E2 

Transfer line failure with back. 
drainage to cell. 

Rain water intrusion FO 

CR-244-5 1A Release of waste to surface or subsurface 
soil due to cell filling followed by tank 
failure and a cell leak. 

Waste or raw water mis-route to 
cell CR-003. 

FI 

Transfer line failure with back- 
drainage to cell CR-003. 

FI E2 

CR-244-51C Release of waste to surface or subsurface 
soil due to cell filling followed by tank 
failure and a cell leak. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Transfer line failure with back- 
drainage to cell CR-003. 

FI 

- 
F3 

E2 

- 
E2 CR-244-54A Hydrogen deflagration in head 

space of tank 244-CR-003. 
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Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 
7 Pages 

F3 E2 

Item ID Hazardous Condition Cause 

CR-244-54B High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Hydrogen deflagration in head 
space of tank 244-CR-002. 

t CR-244-S4C High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Hydrogen deflagration in head 
space of tank 244-CR-001. 

CR-244-54D Hydrogen deflagration in head 
space of tank 244-CR-011. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Release of waste to atmosphere due to 
seismic-induced failure of tank and 
facility structure. 

F3 E2 

CR-244-56 Seismic event 

CR-244-57 Release of waste to surface or subsurface 
soil due to failure of tank and facility 
structure. 

Deterioration due to aging 

F1 I E2 

CR-244-59 Release of waste to surface or subsurface 
soil due to failure of tank and facility 
structure. 

Load drop while lifting cover block 
or equipment. 

Large static loads: parked vehicles; 
ashfall; snow load. 

CR-244-60 Release of waste to surface or subsurface 
soil due to failure of tank and facility 
structure. 

Aircraft crash CR-244-63 Release of waste to surface or subsurface 
soil due to failure of tank and facility 
structure. 

CR-244-64 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

AI1 inleakage paths sealed 

CR-244-65 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

ventilation system shut down 

CR-244-67 None identified. Open riser 

Ignition of flammable gas in tank 
(see CR-244 -64 and CR-244 -65) 

CR-244-71 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 
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Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 

- 
Euv 
Cat 

7 Pages 

Item ID Cause Freq 
Cat 

Hazardous Condition 

CR-244-72 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Ignition of organics in tank 
(implies ignition source present - 
intrusive activities) 

FI E2 

- 
E2 CR-244-73 Heating from fire in cell F3 

- 
FO 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

E2 CR-244-74 Chemical reaction in tank 

Blockage of inlet flow pathways 
(undefined) 

FI E2 

- 
E2 

- 
E2 

CR-244-75 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

CR-244-79 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank through an unfiltered flow 
path due to flammable vapor ignition. 

Cover block removed F2 

- 
FI CR-244-80 Local blockage in duct work High-energy release of toxic or 

radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

FI E2 CR-244-81 High water level in cell blocks 
ventilation exhaust for that cell 

Fan shutdowdfailure F2 E2 

- 
E2 

CR-244-82 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

CR-244-83 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Plugged HEPA filters F2 

F2 E2, CR-244-84 High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Damper failure or inadvertent 
closure which prevents flow 
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Table B2. Hazardous Conditions With Potential Significant Onsite Consequences (S2) 
7 Pages 

Item ID 

CR-244-85 

CR-244-86 

CR-244-87 

Hazardous Condition Cause Freq Env I Cat  I Cat I 
High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

High-energy release of toxic or 
radioactive materials to the atmosphere 
from a tank due to flammable vapor 
ignition. 

Lack of inlet path. 

Duct breach due to vehicle impact 
or load drop 

Seismic event breaches duct 

FI E2 Lack of inlet path 

Duct breach due to vehicle impact 
or load drop 

Seismic event breaches duct 

I /  

CR-244-89 , Release of waste to atmosphere due to HEPA filter blowout and continued I F3 I E2 
unfiltered release. creation of unfiltered air flowpath. 
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Table B-3. Hazardous Conditions With Potential Significant Facility Worker 
Consequences (Sl) 

1 Page 

Item ID Hazardous Condition Cause Freq 
Cat  

Env 
Cat 

CR-244-29 Release of waste to surface or 
subsurface soil due to a misrouting 
followed by tank overflow and a 
cell leak. 

Overflow of low pH waste from 
002 to CR-001. Misroute must 
occur. 

F3 El 

CR-244-30 Release of waste to surface or 
subsurface soil due to a misrouting 
followed by tank overflow and a 
cell leak. 

Overflow of low pH waste from 
002 to 01 1. Misroute must occur. 

F3 El 

CR-244-35 El Waste fills up cooling coil in tank 
244-CR-003 or CR-002 through a 
leak 

Desired condition 

Release of waste to surface or 
subsurface soil due to tank 
overflow followed by cell leak. 

Release of waste to atmosphere 
from tank due to tank leak with a 
HEPA filter loaded with 
particulate. 

F1 

F3 E l  CR-244-46 

CR-244-52A None identified High vacuum in tank 244-CR-003 E l  

El 
- FO 

FO CR-244-S2B None identified High vacuum in tank 244-CR-002 

CR-244-S2C El 

El 
- None identified. 

None identified. 

High vacuum in tank 244-CR-001 

High vacuum in tank 244-CR-011 

FO 

FO CR-244-52D 

CR-244-61 Release of waste to surface or 
subsurface soil due to failure of 
tank and facility structure. 

Excavations around facility El 

- 
El 

F2 

FI CR-244-62 Release of waste to surface or 
subsurface soil due to failure of 
tank and facility structure. 

Facility modifications 

CR-244-68 Release of waste to atmosphere 
from tank due to tank leak with a 
HEPA filter loaded with 
particulate. 

Open riser F3 El 

CR-244-77 F3 El Creation of large open inlet 
pathway (such as removal of cover 
block) 

Removal of cover blocks 

Release of waste to atmosphere due 
to creation of unfiltered air 
flowpath. 

Release of waste to atmosphere due 
to creation of unfiltered air 
flowpath. 

F3 El  CR-244-88 

CR-244-90 Release of waste to atmosphere due 
to creation of unfiltered air 
flowpath. 

HEPA filter failure. (includes 
external fire affects) 

El 

- 

F3 
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Table B-4. Hazardous Conditions With No Significant Consequences (SO) 
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Item ID Hazardous Condition Cause Freq 
Cat  

F3 

Env 
Cat 

El  
- 

CR-244-22A Release of waste to subsurface soil 
from tank leak followed by cell 
leak. 

Tank leak 

CR-244-22B Release of waste to subsurface soil 
from tank leak followed by cell 
leak. 

Tank leak F3 El 

CR-244-22C Release of waste to subsurface soil 
from tank leak followed by cell 
leak. 

Tank leak F3 

F3 

El 

- 
El CR-244-22D Release of waste to subsurface soil 

from tank leak followed by cell 
leak. 

Tank leak 

CR-244-28 None identified. Overflow of low pH waste from 
002 to 003. Misroute must occur. 

F3 EO 

- 
EO CR-244-34 None identified. Waste fills up cooling coil in tank 

244-CR-003 or CR-002 through a 
leak 

FO 

CR-244-47 Release of waste to surface or 
subsurface soil due to tank leak 
followed by cell leak. 

Cell is not leak tight F3 El  

CR-244-53 A Release of waste to surface or 
subsurface soil due to seismic- 
induced failure of tank and facility 
structure. 

Seismic event affecting CR-003 F2 El 

- 
E l  CR-244-53 B Release of waste to surface or 

subsurface soil due to seismic- 
induced failure of tank and facility 
structure. 

Release of waste to surface or 
subsurface soil due to seismic- 
induced failure of tank and facility 
structure. 

Seismic event affecting CR-002 F2 

F2 El CR-244-53C Seismic event affecting CR-001 

CR-244-53D Release of waste to surface or 
subsurface soil due to seismic- 
induced failure of tank and facility 
structure. 

Seismic event affecting CR-OI 1 F2 El 

- 
El CR-244-55A Release of waste to surface or 

subsurface soil due to tank leak 
followed by cell leak. 

Corrosion of tank 244-CR-003 
structure or supports 

F3 

B-42 



HNF-4215 Rev. 0 

Corrosion of tank 244-CR-001 
structure or supports 

2 Pages 

F3 

Item ID 

Corrosion of tank 244-CR-011 
structure or supports 

Table B-4. Hazardous Conditions With No Significant Consequences (SO) 

F3 

CR-244-55B 

CR-244-55C 

CR-244-55D 

CR-244-58 

CR-244-69 

Hazardous Condition 

Release of waste to surface or 
subsurface soil due to tank leak 
followed by cell leak. 

Cause 

Corrosion of tank 244-CR-002 
structure or supports 

~~~~~~~~~~~ ~ ~ 

Release of waste to surface or 
subsurface soil due to tank leak 
followed by cell leak. 

El 

Release of waste to surface or 
subsurface soil due to tank leak 
followed by cell leak. 

E l  

Release of waste to surface or 
subsurface soil due to tank leak 
followed by cell leak. 

Release of waste to subsurface soil 
from tank leak followed by cell 
leak. 

Acid intrusion 

Open riser 

El 

EO 
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P 
P 

Potential Potential 
ditigative SSC Preventative TSR 

Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

Potential Remarks Con 
Mitigative TSR Cat 

8 Pages 
Item ID I MAR I Hazardous I Cause 

ST waste from High-energy release 
11-C-103 oftoxicor 

radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 

Ignition of flammable 
organic vapors 
(tank 244-CR-003) 

ST waste from High-energy release 
41-C-103 oftoxicor 

radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 

Ignition of flammable 
organic vapors 
(tank 244-CR-0011 

I I Condition 1 

Incompatible transfer 
fmm 241-C-103 (contain 
organics that react with 
material already present). 

Incompatible transfer 
from 241-C-103 (contain 
organics that react with 
material already present) 

R-244-03 

R-244-08 

:R-244- 13 

'one required LCO 3.2.4 DCRT A C  5.18 HEPA 
Ventilation Systems Filter Controls 

~~ 

ST waste from 
4 I-C-103 

Potential 
reventative SS( 

High-energy release Incompatible transfer 
oftoxic or from 241-C-103 (contain 
radioactive materials organics that react with 
to the atmosphere material already present) 
from a tank due to 
flammable vapor 
ignition. 

Ignition of flammable 
organic vapors 
(tank 244-CR-001) 

cc.05 Flammat 

one. 

one. 

one. 

:as Deflagrations ~ SST 

controls) 
AC: 5 IOlgnition 
Controls 
A C  5.1 1 Flammable 
Gas Monitoring 
Controls I 
(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
AC: 5.1 I Flammable 
Gas Monitoring 
Controls 

only) 
(Source Term 
controls) 

lone required LCO: 3.2.4 DCRT 
Ventilation Systems 
(tank 244-CR-003 1 only) 
A C  5.10 lenition 
Controls 
A C  5.1 I Flammable 
Gas Monitoring 
Controls 

AC: 5.18HEPA 
Filtcr Controls 
(Source Term 

I 

lone applicable. 

lone applicable. 

lone applicable. 



Table 5 5 .  Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

MAR 

SST waste from 
141-C-103 

8 Pages 

Item ID 

R-244-18 

R-244-54A 

'R-244-548 

IR-244-54C 

Hazardous Cause 
Condition 

High-energy release Incompatible transfer 
oftoxicor from 241-C-103 (contains 
radioactive materials 
lo the atmosphere 
from a tank due to 
flammable vapor 
ignition. 

Ignition of flammable 
organic vapors. 
(tank 244-CR-001) 

organics that react with 
material already present) 

Potential 
llitigative SSC 

Potential Potential 
Preventative TSR Mitigative TSR 

lone required 

I ignition. ' I  
I Rank 244-CR-002) I 

LCO 3.2.4 DCRT 
Ventilation Systems 
(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gar Monitoring 
Controls 

only) 

Saltwell waste 
from C F m  

Potential 
?reventative SSC 

ione. 

done. 

done. 

ione. 

Highaergy release Hydrogen deflagration in 
oftoxic or 
radioactive materials CR-003. 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 
(tank 244-CR-003) 

head space oftank 244- 

Residual PAS High-encrgy release Hydrogen deflagration in 
of toxic or 
radioactive materials CR-002. 
to the atmosphere 
from a tank due to 
flammable vanor 

head space of tank 244- 

A C  5.18 HEPA 
Filter Controls 

~~ 

SST waste from 
C Farm 

(Source Term 
controls) 

High-encrgy release Hydrogen deflagration in 
of toxic or 
radioactive materials CR-001 
to the atmosphere 
from a tank due to 
flammable vapor 

head space of tank 244- 

Ventilation Systems 
(tank 244-CR-003 

A C  5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gas Monitoring 

Controls 
A C  5.11 Flammable 
Gas Monitoring 
Controls 

lonerequired 

A C  5.18 HEPA 
Filter Controls 
(Source Term 
controls) 

A C  5.10knition AC: ~ . I ~ H E P A  
Controls Filter Controls 

Filter Controls 
(Sourcc Term 
controls) 

AC: 5.1 I Flammable (SOUrCeTerm 
Gas Monitoring controls) 

I I 

Remarks 

lone applicable. 

lone. 

lone. 

lone. 

__ 
Con 
Cat 
s 2  

s 2  

s2 

- 
s2 



m 
b m 

fane required 

Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

AC: 5.10 Ignition 
Controls 

8 Pages 

Condition 

radioactive materials 
to the atmosphere 
from a tank due to 
flammable v a ~ o r  

lone required A C  5.10 Ignition 
Controls 

:R-244-64 Combination of High-energy release 
all 2.44-CR oftoxic or 
tanks' contents radioactive materials 

to the atmosphere 
from a tank due to 

ignition I I  

'R-244.65 Conibinalion of 
a11 214-CR 

X244-71 

High-cncrgy r e l r ~ e  
oftoxic or 

to the atmosphere 
from a tank due to 
flammable vapor 

lone required 

Cause 

ydrogen deflagration in 
:ad space of tank 244- 
R-011 

LCO: 3.2.4 DCRT 
Ventilation Svstems 

I I  inleakage paths 
:aled 

tanks' contenls 

entilation system shut 
own 

radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 

:nition of flammable gas 
I tank (see CR-244 -64 
nd CR-244 -65) 

Potential 
'reventative SSC 

one. 

one. 

one. 

lone. 

Potential  

AC: 5.11 Flammable 
Gas Monitoring 
Controls 

AC: 5.1 1 Flammable 
Gas Monitoring 
Controls 

(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gas Monitoring 
Controls 

only) 

Ventilation Systems 
(tank 244-CR-003 

AC: 5.lOlgnition 
Controls 
AC: 5.1 1 Flammable 
Gas Monitoring 
Controls 

Potential 
Mitigative TSR 
L C  5.18HEPA 
ilter Controls 
Source Term 
onsols) 

C 5.18 HEPA 
ilter Controls 
Source Term 
ontrols) 

LC 5.18 HEPA 
ilter Controls 
Source Term 
ontrols) 

LC: 5.18 HEPA 
iller Controls 
Source Term 
ontrols) 

Remarks 

Vone. 

~~~~ 

:t is not clear by what 
neans the headspace 
lammable gas 
ancentration is controlled 
n this tank since inleakage 
)aths have not been 
iositively identified and 
iydrogen 
iroductioddiffusion has 
lot been analyzed. 

lydrogen 
)roductioiddiffision has 
101 been adequately 
malyzed. 

t is not clear by what 
neans the headspace 
lammable gas 
:oncentration is controlled 
n this tank since inleakage 
laths have not been 
iositively identified and 
iydrogen 
)roduction/diffusion has 
io1 been analyzed. 

Con 
Cat 
s 2  
- 

- 
s2 

- 
s2 

- 
s 2  



Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences; 

Potential 
Hitigative SSC 
lone required 

lone required 

lone required 

8 Pages 

Potential 
Preventative TSR 

LCO 3.2.4 DCRT 
Ventilation Systems 
(tank 244-CR-003 
only) 
AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gas Monitoring 
Controls 

LCO 3.2.4 DCRT 
Ventilation Systems 
(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gas Monitoring 
Controls 

LCO 3.2.4 DCRT 
Ventilation Systems 
(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gas Monitoring 

only) 

only) 

Item ID 

:R-244-72 

'K-24.t-75 L'nmbtnation of 
311 244-CU 

Hazardous 

to the atmosphere 
from a tank due to 
flammable vavor 

High-r.ncrg)' ~ c l c l ~ u  
of tox,c OI 

to the atmosphere 
from a tank due to 
flammable vanor 

tanks' con ten^ 

ignition. I /  

radioactive materials 
to the atmosphere 
from a lank due lo 
flammable vapor 

:R-244-74 

to the atmosphere 
from a tank due to 
flammable vapor 
ignition. ! !  

Cause 

:nition oforganics in 
nk (implies ignition 
iurce present - inmsive 
:tivities) 

eating from tire in cell 

hemical reaction in tank 

lockage of inlet flotv 
a h w +  (undefined) 

Potential 
'reventative SS( 

one. 

one. 

one. 

one. 

I Controis I 

I LCO 3.2.4 DCRT lone required 
Ventilation Systems 
(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
G s  Monitoring 
Controls 

only) 

Potential 
Mitigative TSR 

4C: 5.18HEPA 
Filter Controls 
[Source Term 
:ontrols) 

4 C  5.18HEPA 
Filter Controls 
:Source Term 
:ontrols) 

4 C  5.18 HEPA 
Filter Controls 
:Source Tern 
:ontrols) 

4 C  5.18 HEPA 
Filter Controls 
(Source Term 
:o"trols) 

Remarks 

lurn would be severely 
xygen limited. 

lurn would be oxygen 
mited. 

lone applicable 

'his condition implies that 
laterial is present i n  sump 
thich could produce 
;ammable gases or vapors 
t is the judgment of the 
M O P  team that it would 
e very difficult to retain 
ydrogen within the vault 
tructure 

Con 
Cat 
s2 
- 

- 
s2 

__ 
s 2  

__ 
s2 



Item ID 

3R-244-79 

3R-244-80 

M A R  Hazardous C a u s e  Potential  Potential  Potential  Potential  R e m a r k s  

Combination of Highenergy release Cover block removed None. None required LCO: 3.2.4 DCRT A C  5.18 HEPA Unclear what the required 
all 244-CR oftoxic or Ventilation Systems Filter Controls ventilation flow rate from 
tanks' contents radioactive materials (lank 244-CR-003 (Source Term lank is to prevent buildup 

Condition Preventative SSC Mitigative SSC Preventative TSR Mitigative TSR 

to the atmosphere only) controls) of flammable gas 
from a lank through AC: 5.10 Ignition 
an unfiltered flow Controls Current TSR onlv soecifies 

:R-244-8 1 

AC: 5.18 HEPA 
Filter Controls 
(Source Term 
controls) 

AC: 5.18 HEPA 
Filter Controls 
(Source Term 
controls) 

path due to 
flammable vapor 
ignition. I 

Unclearwhatthcrequired 
ventilation flow rate from 
lank is to prevent buildup 
of flammable gas 

Current TSR only specifics 
tank 244-CR-003. 

Unclear what the required 
ventilation flow rate from 
tank is to prevent buildup 
of flammable gas 

Current TSR only specifics 
tank 244-CR-003. 

I 

Cornbination of 
all 244-CR 
tanks' contens 

A C  5.11 Flammable 
Gas Monitoring I 1  Controls 

Highenergy release 
oftoxic or work 
radioactive materials 
to the atmosphere 
from a tank due to 

Local blockage in duct None required 

(tank 244-CR-003 

A C  5.10 Ignition 
Controls 
A C  5.1 I Flammable 
Gas Monitoring 
Controls 

only) 

L C O  3 2 4 DCRT 
Ventilation Svstems 

Combination of 
all 244-CR 
tanks' contens 

I from a tank due to I 

~~~ ~~ 

High-energy release High water level in cell None. None required LCO: 3.2.4 DCRT 
oftoxic or blocks ventilation Ventilation Systems 
radioactive materials 
to the atmospherc only) 

(tank 244-CR-003 exhaust for that cell 

AC: 5.10 Ignition 
Controls 
AC: 5.11 Flammable 
Gas Monitoring 

Con 
Cat 

s2 
- 

- 
s2 

- 
s2 



46 
P 
W 

Potential 
Preventative TSR 

LCO 3.2.4 DCRT 
Ventilation Systems 
:tank 244-CR-003 
lnly) 
4 C  5.10 Ignition 
3ontrols 
4 C  5.1 I Flammable 
?as Monitoring 
20ntrols 

K O  3.2.4 DCRT 
Ventilation Systems 
:tank 244-CR-003 
W )  
4C: 5.IOlgnition 
2ontrols 
4C: 5.11 Flammable 
3% Monitoring 
2ontrols 

Table 5 5 .  Controls From BIO SSCS AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

Potential Remarks 
Mitigative TSR 

AC: 5.18 HEPA This condition implies that 
Filter Controls material is present in sump 
(Source Term which could produce 
Controls) flammable gases or vapors. 

It is the judgment ofthe 
HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
structure or tank. 

The stack CAM has its 
own vacuum pump; a low 
stack flow may or may not 
SetofftheCAM Low 
Vacuum Alarm. 

AC: 5.18 HEPA This condition implies that 
Filter Controls material is present in sump 
(Source Term which could produce 
controls) flammable gases or vapors. 

It is the judgment ofthe 
HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
structure or tank. 

The stack CAM has its 

1 Pages 

to the atmosphere 
from a tank due to 
flammable vavor 

R-244-83 Cornbination of High-energy release 
all 244-CR oftoxic or 
tanks' contents radioactive materials 

to the atmosphere 
from a tank due to 

Cause 

an shutdowdfailure 

lugged HEPA filters 

Potential I ,?te:tial 
'reventative SSC Mitigative SS( 

Con 
Cat 
s2 
- 

_. 

s2 



m 
&l 
0 

Potential 
Mitigative TSR 

A C  5.18 HEPA 
Filter Controls 
(Source Term 
:ontrols) 

4C: 5.18 HEPA 
Filter Controls 
:Source Term 
:ontrols) 

Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potentials2 Consequences. 

Remarks 

This condition implies that 
material is present in sump 
which could produce 
flammable gases orvapon. 
It is the judgment ofthe 

HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
Structure or tank. 

The stack CAM has ils 
own vacuum pump; a low 
stack flow may or may not 
set off the CAM Low 
Vacuum Alarm. 

This condition implies that 
material is present in sump 
which could produce 
flammable gases or vapors. 
It is the judgment of the 

HAZOP team that it would 
be very difficult to retain 
hydrogen within the vault 
structure or tank. 

The stack CAM has its 
own vacuum pump; a low 
s!ack flow may or may no! 
set off the CAM Low 
Vacuum Alarm. 

8 Pages 

to the atmosphere 
from a tank due to 

to the atmosphere 
from a tank due to 
flammable vaoor 
ignition. 

Cause 

'amper failure or 
,advertent closure 
hich prevents flow 

ack of inlet oath 

Potential 
'reventative SSC 

one. 

one 

Potential Potential 

Ventilation Systems 
(tank 244-CR-003 

A C  5.10 Ignition 
Controls 
A C  5.1 1 Flammable 
Gas Monitoring 
Controls 

lone required LCO 3.2.4 DCRT 
Ventilation Systems 
(tank 244-CR-003 I only) 
A C  5.10 lenition 
Controls 
A C  5. I 1  Flammable 
Gas Monitoring 
Controls 

Con 
Cat 
s2 
- 

~ 

s 2  



m 
K! 

MAR 

Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential SZ Consequences. 

Hazardous 
Condition 

8 Pages 

Item ID 

:R-244-86 

Potential 
'reventative SSC 
lone. 

:R-244-87 

Potential Potential 
Mitigative SSC Preventative TSR 
None required LCO 3.2.4 DCRT 

Ventilation Systems 
(tank 244-CR-003 

AC: 5.10 Ignition 
Controls 
A C  5.11 Flammable 
Gas Monitorine 

only) 

ombination of 
I 244-CR 
nks' contents 

to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 

Highenergy release 
oftoxic or 
radioactive materials 
to the atmosphere 
from a tank due to 

Rclcase of toxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
high temperature 
waste. 

flammable vapor 
ignition. 

Fuel fire in cell due to None required None required A C  5.10 Ignition 
ruptured fuel tank in Controls (Vehicle 
vehicle Controls) 

:R-244-04 

Cause 

'uct breach due to 
shicle impact or load 
rop 

Saltwell waste 

eismic event breaches 
"Ct 

AC: 5.14 
Emergency 
Preparedness (Fire 
In  Contaminated 

Most above-ground 
equipment which could 
puncture a fuel tank has 
been removed 

lone. 

:R-244-09 

Ventilation Systems 
(tank 244-CR-003 

(tank 244-CR-003) 

Residual PAS Potential exposure of Fuel fire in cell due to None required Nonc required A C  5.10 Ignition 
personnel to toxic or ruptured fuel tank in Controls (Vehicle 
radioactive materials vehicle Controls) 
due to high 
temperature waste 
(tank 244-CR-002) 

I only) 
A C  5.10 lanition 
Controls 
A C  5.1 I Flammable 
Gas Monitoring 
Controls 

Potential Remarks 

Source Term which could produce 
ontrols) flammable gases or vapors 

It is the judgment ofthe 
M O P  team that it would 
be very difficult to retain 
hydrogen within the vault 
stmcture or tank High 
flow up the stack from 
duct breach - no flow in 
celldtanks. 

Source Tcmi uhirh could produce 
ontruls) flammable fasts or vapors 

I t  is the judgnicnt oiihu 
l.lALOP 1c3m that it ~ o u l d  
be very diflicult to rctain 
hydrogen within the \ault 
S ~ N C ~ U W  or tank High 
flow up the stack from 
duct breach - no floa in 
cells tanks. 

Area) I 
Emergency equipment which could 



? 
VI 
h) 

Item ID 

2R-244-14 

ZR-244-19 

CR-244-36 

I8 Pages 

MAR Hazardous Cause Potential Potential 
Condition Preventative SSC Mitigative SSC 

SST waste from Release of toxic or Fuel fire in cell due to None required None required 
C Farm radioactive materials ruptured fuel tank in 

to the atmosphere vehicle 
from a tank due to 
high temperature 
waste. 
(lank 244-CR-001) 

Hot semi-works Release of toxic or Fuel fire in cell due to None required None required 
decon solution radioactive materials ruptured fuel tank in 

to the atmosphere vehicle 
from a tank due to 
high temperature 
waste. 
(tank 244-CR-011) 

Saltwell waste High-energy release Ignition of flammable gas None required None required 
from C Farm oftoxic or produced by radiolysis of 

material in sump in CR- 
003 tank cell 

radioactive materials 
to the atmosphere 

____ 
Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

Potential 
Preventat ive TSR 

A C  5.10lgnition 
Controls (Vehicle 
Controls) 

Potential 
Mitigative TSR 

A C  5.14 
Emergency 
Prcparedness (Fire 
In Contaminated 

2R-244-37 

CR-244-38 

I ignition. ' 
(tank 244-CR-001\ 

Residual PAS High-energy release Ignition of flammable gas None required None required 
produced by radiolysis of 
material in sump in CR- 
002 tank cell. 

of toxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 
(tank 244-CR-002) 

SST waste from High-energy release Ignition of flammable gas None required None required 
C Farm of toxic or produced by radiolysis of 

material in sump in CR- 
001 tank cell. 

radioactive materials 
to the atmosphere 
from a tank due to 
flammable vauor 

A C  5.lOlgnition 
Controls (Vehicle 
Controls) 

Area) 

A C  5.14 
Emergency 
Preparedness (Fire 
In Contaminated 

Controls) Preparedness (Firc 
In Contaminated 
Area) 

Controls) Preparedness (Fire 
In Contaminated 

Controls) Preparedness (Fire 
In Contaminated 
Area) 

~ 

Remarks  

dost above-ground 
quipment which could 
uncture a fuel tank has 
een removed 

4 0 s  above-ground 
quipment which could 
uncture a fuel tank has 
een removed 

'acility not leak tight 

acility not leak tight. 

acility not leak tight 



Table B-5. Controls From BIO SSCs AND TSFU That Potentially Address Hazardous Conditions For 244-CR With Potential SZ Consequences. 

MAR 

lot Semi-works 
econ. solution 

altwell waste 
'om C Farm 

esidual PAS 

ST waste from 
: Farm 

8 Pages 
Item ID 

'R-244-39 

Haza rdous  ' 
Condition 

High-energy release 
oftoxic or 
radioactive materials 
to the atmosphere 
from a tank duc to 
flammable vapor 
ignition. 
(tank 244-CR-01 I )  

High-energy releare 
of toxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 
(tank 244-CR-003) 

High-energy release 
oftoxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 
(tank 244-CR-002) 

High-energy release 
oftoxicor 
radioaclive materials 
to the atmosphere 

R-244-40 gnition ofvehicle fuel 
pilled in sump in CR- 
IO3 tank cell. 

gnition of vehicle fuel 
pilled in sump in CR- 
102 lank cell. 

gnition ofvehicle fuel 
pilled in sump in CR- 
101 tank cell. 

:R-244-41 

Nonc required 

None required 

None required :R-24442 

C: 8.101gnition 
ontrols (Vehicle 
ontrols) 

:R-244-43 

AC: 5.14 
Emergency 
Preparedness (Fire 
In Contaminated 

Cause  Potential 
Preventative SSC 

gnition of flammable gas None required 
iroduced by radiolysis of 
naterial in sump in CR- 
I1 ----I- 1 tank cell. 

Potent ia l  
ditigative SSC 

!one required 

lone required 

!one required 

lone rewired 

'one required 

Potential 
Preventative TSR 

.C 5.10 Ignition 
ontrols (Vehicle 
ontrols) 

Potential 

AC: 8.14 
Emergency 
Preparedness (Fire 
In Contaminated 
Area) 

Area) 

ontrols) Preparedness (Fire 
In Conlaminated 
Area) 

Prepzredzess {Fire 
In Contaminated 
Area) 

ontrols) Preparedness (Fire 
In Contaminated 
Area) 

Remarks 

acility not leak tight. 

~ 

acility not leak tight. 

acility not leak tight. 

acility not leaklight. 

acility not leak tight. 

__ 
Con 
Cat 

s 2  
- 

- 
s 2  

- 
s 2  

- 
s 2  

- 
s 2  

- 



Table B-5. Controls From BIO SSCs ANI) TSFU That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 
8 Pages 

Item ID 

:R-24445A 

MAR Hazardous Cause 
Condition 

Saltwell waste Highenergy release Ignition ofvehicle fuel 
from C Farm spilled in sump in CR- of toxic or 

radioactive materials 003 tank cell. 
to the atmosphere 
from a tank due to 
flammable vavor 

Potential Potential 

None required None required 

:R-244-45C SST waste from 
C Farm 

~~ ~~ 

:R-24445B Residual PAS High-energy release I Ignition ofvehicle fuel lNone required None required 1 ' I oftoxicor spilled in sump ~n CR- 

High-energy release Ignition ofvehicle fuel None required None required 
of toxic or 
radioactive materials 001 tank cell. 
to the atmosphere 
from a tank due to 
flammable vaDor 

spilled in sump in CR- 

radioactive materials 
to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 
(tank 244-CR-002) 

to the atmosphere 
from a tank due to 
flammable vapor 
ignition. 
(tank244-CR-011) 

002 tank cell. 

In Contaminated 
Area) 

:R-244-21A 

Potential Potential Remarks 
Preventative TSR Mitigative TSR 

A C  5.10lgnition A C  5.14 Facility not leak tight. 
Controls (Vehicle Emergency 
Controls) Preparedness (Fire 

In Contaminated 

~ 

Saltwell waste None identified. Evaporation/ leakage None required due to None required due None required due to None required due Temperature controls not S2 
from C Farm (tank 244-CR-003) low estimated to low estimated low estimated to low estimated applied to DCRTs. 

frequency. frequency. frequency. frequency. 
Nitrate fires not considered 
credible. 

Facility not leak tight. 

Controls) Preparedness (Fire 
In  Contaminated 

Controls) Preparedness (Fire 
In Contaminated 



Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

Item ID MAR 

CR-244-21B Residual PAS 

CR-244-21C SST waste from 
C Farm 

CR-244-21D Hot semi-works 
d e a n .  solution 

Hazardous Cause Potential Potential Potential Potential  R e m a r k s  
Condition Preventative SSC Mitigative SSC Preventative TSR Mitigative TSR 

None identified. 
(tank 244-CR-002) low estimated to low estimated low estimated to low estimated applied to DCRTs. 

Evaporation! leakage None required due to None required due None required due IO 

frequency. frequency. frequency. frequency. 

None required due Temperature controls not 

Nitrate fires not considered 
credible. 

Temperature wntrols not None identified. 
(tank 244-CR-001) low estimated IO low estimated low estimated to low estimated applied IO DCRTs. 

Evaporatiod leakage None required due to None required due None required due to 

frequency. frequency. frequency. frequency. 

None required due 

Nitrate fires not considered 
credible. 

Temperature controls not None identified. 
(tank 244-CR-01 I)  low estimated to low estimated low estimated to low cstimated applied to DCRTs. 

Evaporation! leakage None required due to None required due None required due to 

frequency. frequency. frequency. frequency. 

None required due 

Nitrate tires not considered 
credible. 

v, 
CR-244-59 Combination of Release ofwaste lo 

all 244-CR surface or subsurface 
tanks' w n t ~ n t s  soil due to failure of 

tank and facility 
structure. 

CR-244.60 Combination of Release of waste to 
all 244-CR surface or subsurface 
tanks' contents soil due IO failure of 

tank and facility 
s1n,cture. 

CR-244-63 Combination of Release ofwaste to 
all 244-CR surface or subsurface 
tanks' contents soil due to failure of 

tank and faeilitv 

__ 
Con 
Cat 

s2 
__ 

- 
s2 

- 
s2 

- 

Load drop while lifting None required due IO None required AC: 5.16 Dome None required None. s2 
cover block or low estimated Loading Controls 
equipment. frequency. (Hoisting and Lifting 

controls) 

Large slatic loads: None required due to None required A C  5.16 Dome None rcquired Ashfall and snow loading S2 
parked vehicles; ashfall; low cstimated Loading Controls are no1 Wncerns. 
snow load. frequency. (Uniform and 

concentrated loads) 

Aircraft crash None required due to None required A C  5.16 Dome None required Aircra!? crash wnsidered S2 
low estimated Loading Controls not credible. 
frequency. (Hoisting and Lifting 

CR-244-57 Combination of 
all 244-CR 
tanks' wntens 

Release of waste to Deterioration due to None required None required None required None required None applicable. s2 
surface or subsurface aging 
soil due IO failure of 
tank and facility 
StruCtUre 



Item ID MAR Hazardous Cause 
Condition 

Potential Potential Potential Potential Remarks Con 
Preventative SSC Mitigative SSC Preventative TSR Mitigative TSR Cat 

ZR-244-56 None applicable. I Combination of Release ofwaste to Seismic event None required None required None. A C  5 1 4  
all 244-CR atmosphere due to Emergency 
tanks' contenLs seismic-induced Preparedness 

failure oftank and (Seismic) 
fadity structure 

Decay heaW energy source 
does not appear to be 
ndequate to suppon this 
reaction 

ZR-244-67 N/A None identified. Open riser 

CR-244-89 Combination of Release of waste to HEPA filter blowout and 
all 244-CR atmosphere due to continued unfiltered 
tanks' contents creation of unfiltered release. 

air flowpath. 

Looks just like the BIO 
accident. 

None required SS: Ventilation None required LCO: 3.1.4 
Ventilation Stack 

Systems 
A C  5.18HEPA 
Filter Controls 
(Source Term 
Control) 

Ventilation Stack 

Systems 
A C  5.18HEPA 
Filter Controls 
(Source Term 
Control) 

CAM Interlock 
Systems CAM Interlock 

None required SS: Ventilation None required L C O  3.1.4 
CAM Interlock 
Systems CAM Interlock 

CR-244-23A I Saltwell wastc 
trom C Farm 
(tank 244-CR- 

(tank 244-CR- 

CAM Intcrlock 
Systems 

None required SS: Ventilation None required 
CAM Interlock 
Systems 

I Releasc of waste to I Tank leak 
atmosphere from tank 
due to tank leak with 
a HEPA filter loaded 
with paniculate. 

atmosphere from tank 
due to tank leak with 
a HEPA filter loaded 

Filter Controls 
(Source Term 
Control) 

I I 
A C  5.18 HEPA I Previously not evaluated in I S2 
Filter Controls 
(Source Term 
Control) IBI0 I 

with paniculate. 



~ 

Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

S: Ventilation 
:AM Interlock 
ystems 

18 Pages 

None required AC: 5.18 HEPA Previously not evaluated in S2 
Filter Controls BIO 
(Source T e n  

Item ID MAR Hazardous Cause Potential 
Condition Preventative SSC 

Saltwell waste 
from C Farm 

atmosphere from tank 

a HEPA filter loaded 

a HEPA filter loaded 
with particulate. 

Release oftoxic or 
radioactive mateiials 
IO the atmosphere 
from a tank. due to 
high temperature 
waste. 
(tank 244-CR-003) 

Radioactive decay heat 

None required 

Sallwr.ll uaslc 
honi C F m  

CR-244-02 

Kclcasc ofloxic or Dcd-headed pump 
radiodrlitr. m3ierials 
to the atmosphere 
from a I3nk dJC 10 

andor mixer h e m  waste 
ZR-244-05 

ZR-244-07 

Ren. Aee. 22: I 

one required 

one required 

one required 

Potential 
Mitigative SSC 

S: Ventilation 
:AM Interlock 
,ystems 

Potential 
Preventative TSR 

None required 

Potential 

AC: 5.18HEP.4 
Filter Controls 
(Source Term 

Remarks 

Previously not evaluated in 
BIO 

I Control) I 
Control) I 

Dorator Dumn 

lone required None required 7 
I 

lone required None required 

None required Volume of tank may be too 
small to have sufficient 
inventory IO reach 
saturated condition 

Current heat loads in tanks 
that wuld be Vansferrcd to 
CR-244 do not appear high 
enough to cause postulated 
hazardous condition 

It was concluded by the 
team that insufficient 
energy was available from 
equipment in the tank to 
overpower ventilation 

Vone required 

small to have sufficient 
inventory to reach 
saturated condition 

Current heat loads in tanks 
that could be transferred to 
CR-244 do not appear high 
enough to cause postulated 



Table 5 5 .  Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

MAR 

Residual PAS 

3ST waste from 
:Farm 

8 Pages 

Item ID Hazardous 
Condition 

Release oftoxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
high temperature 
waste. 
(tank 244-CR-002) 

Release of toxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
high temperature 
waste. 
(tank 244-CR-001) 

R-244-10 

Potential 
fiitigative SSC 

lone required 

one required R-244-12 

Potential Potential Remarks 

None required None required It was concluded by the 

Preventative TSR Mitigative TSR 

team that insufficient 
energy was available from 
equipment in the tank to 
overpower ventilation 

None required None required Volume oftank may be to, 
small to have sufficient 
inventory to reach 
saturated condition 

R-244-15 SST waste from 
; Farm 

R-244-17 

Release of toxic or 
radioactive materials 
to the atmosphere 
from a tank due to 
hieh temoerature 

one required None required None required Volume oftank may be to( 
small to have sufficient 

saturated condition 

Current heat loads in tanks 
that could be transferred to 
CR-244 do not appear high 
enough to cause postulated 
hazardous condition 

h.:eE!Oq !O :each 

301 scmi-works Release oftoxic or 
lecon. solution radioactive materials 

, t o  the atmosphere 
from a tank due to 
high temperature 
waste. 
(tank 244-CR-011) 

Cause 

Dead-headed pump 
andlor mixer heats waste 

Radioactive decay heat 

~~ 

Dead-headed pump 
andlor mixer heats waste 

~~ 

Radioactive decay heat 

Potential 
Preventative SSC 

None required 

None required 

None requircd 

Vone required 

one required None required None required It was concluded by the 1 team that insufficient 
energy was available from 
equipment in the tank to 
overpower ventilation 

Con 
Cat 
s 2  
- 

- 
s 2  

s 2  

s 2  



Table B-5. Controls From BIO SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 
P Pages 

Item ID 

R-244-20 

MAR Hazardous  Cause 
Condition 

Hot semi-works Release of toxic or Dead-headed pump 
decon. solution radioactive materials and/or mixer heats waste 

to the atmosphere 
from a tank due to 
high temperature 
waste. 
(tank 244-CR-011) 

Potential 
Preventative SSC 

Vone required 

Potential Potential Potential R e m a r k s  
Mitigative SSC Preventat ive TSR Mitigative TSR 
None required None required None required It was concluded by the 

team that insufficient 
energy was available from 
equipment in the tank to 
overpower ventilation 

Saltwell waste 
from C Farm 

Release of waste to 
surface or subsurface CR-003 
soil due to tank 
overflow followed by 

Cooling coil leak In 

Con 
Cat 

s 2  
- 

Vone. 

).Ace. 26: Surface Leak Resulting in a Pool 

LeaWLevel detection SS. Tank level None. A C  5.14 
Detection Systems Emergency systems may not be 
(tank 244-CR-003 Preparedness operating since a transfer i! 
only) (Surface Leak not taking place 
ss: Service Resultino In Pool\ 

Vone. 

None. 

Water Flow 
Totalizcrs I 1  

Frequency may be much 
lower than indicated. 

SS. Tank level None. A C  5.14 Leakhve l  detection 
Detection Systems Emergency systems may not be 
(tank 244-CR-003 
only) SS: Service (Surface Leak not taking place 
Water Flow Resulting In Pool) 
Totalizers Cooling coils for CR-002 

operating since a transfer i! Preparedness 

and CR-003 have been 
b!anked. 

Frequency may be much 
lower than indicated. 

SS: Tank level None. A C  5.14 LeakiLevel detection 
Detection Systems Emergency systems may not be 
(tank 244-CR-003 Preparedness operating since a transfer is 
only) (Surface Leak 
ss: service Resulting In Pool) 

Water Flow 
Totalizers lower than indicated. 

not taking place. 

Frequency may be much 

Cooling coils for CR-002 
and CR-003 have been I " ' 1  blanked. 

R-244.248 Residual PAS Release ofwaste to 
surface or subsurface 
soil due to tank 

Cooling coil leak CR-002 

s 2  

R-244-24C 

s 2  

~ 

s 2  Combination of Release ofwaste to Raw water intrusion 
all 244-CR surface or subsurface 
tanks' contcnts soil due lo tank 

overtlow followed by 



? rn 
0 

Potential 
Preventative TSR 

None. 

Table B-5. Controls From BIO SSCs AND TSFU That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

Potential Remarks 
Mitigative TSR 

A C  5.14 Rainwater intrusion was 
Emergency 
Preparedness credible scenario. 
(Surface Leak 
Resulting In Pool) 

not determined to be a 

Minor level increase in 
tank is the most likely 
result, however, overfilling 
could occur 

18 Pages 

Condition 

overflow followed bv 

313-244-26 Waste being 
tranjferred 

Relcasc ofwaste to 
surface or subsurface 
soil due to tank 
overflow followed by 
cell leak. 

:R-244-27 

2R-244-48 

SS: Tanklevel 
Detection Systems 
:tank 244-CR-003 
JnlY) 

SS: Tank level 
Detection Systems 
:tank 244-CR-003 
W )  

SS: Tank level 
Detection Systems 
[tank 244-CR-003 

S S  Service 
Water Flow 
rotalizers 

W) 

soil due to tank 
overflow followed by 
cell leak. 

None. A C  5.14 Consequences greater than 
raw water event 

Accident occurs when 
facility is assumed IO not 
be connected 

Emergency 
Preparedness 
(Surface Leak 
Resulting In Pool) 

None. AC: 5.14 Consequences same as 
Emergency CR-244-27. 
Preparedness 
(Surface Leak 
Resulting In Pool) 

Emergency is D&D problem and 
Preparedness would create operational 
(Surface Leak 
Resulting In Pool) 

None. A C  5.14 Damage to facility by itself 

problems. 

Same for all four cells with 
exception of leak detector 

, in ... w.11 CR-CC?, 

CR-244-49 

Cause 

lain water intrusion 

Waste being Release of waste to 
transferred, surface or subsurface 
Combination of soil due to tank 
all 244-CR overflow followed by 
tanks' contents cell leak. 

Kate  mis-transfers 

SS: Tank level 
Detection Systems 
(tank 244-CR-003 
only) 

rransfer error 

None. 

Kate  or ray  water mis- 
oute. 

AC: 5.14 
Emergency 
Prcparedness 
(Surface Leak 
Resulting In Pool) 

rransfer line failure with 
,ack-drainage to ccll. 

Damage to facility by itself 
is D&D problem and 
would create operational 
problems. 

Same for all four cells with 

Potential 
reventative SSC 

one. 

one 

one. 

one 

one. 

Potential 
Mitigative SSC 
SS: Tank level 
Detection Systems 
:tank 244-CR-003 
W )  



Table B-5. Controls From B10  SSCs AND TSRs That Potentially Address Hazardous Conditions For 244-CR With Potential S2 Consequences. 

Cause 

<ai" water intrusion 

Haste or raw water mis- 
oule to cell CR-003. 

18 Pages 
~~ 

Potential Potential Potential Potential Remarks 
Preventative SSC Mitigative SSC Preventative TSR Mitigative TSR 
None. SS: Tank level None. A C  5.14 Damage to facility by itself 

Detection Systems Emergency is D&D problem and 
(tank 244-CR-003 Preparedness would create operational 
only) (Surface Leak problems. 

Resulting In Pool) 
Same for all four cells with 
exception of leak detector 
in cell CR-003. 

None. SS: Tank level None. A C  5.14 Damage to facility by itsell 
Detection Systems Emergency is D&D problem and 
(tank 244-CR-003 Preparedness would create operational 
only) (Surface Leak problems. 
SS: Service Resulting In Pool) 
Water Flow Same for all four cells with 

Item ID Hazardous 
Condition 

CR-244-50 Waste being Releaseofwaste to 
transferred, surface or subsurface 
Combination of soil due to tank 
all 244-CR overflow followed by t tanks' contents cell leak. 

transferred, 
Saltwell waste 
from C Farm 

I I 
CR-244-51A I Waste being I Release of waste to 

surface or subsurface 
soil due to cell filling 
followed by tank 
failure and a cell 

rransfer line failure with 
lack-drainage to cell 
2R-003. 

rransfer line failure with 
3ack-drainage to cell 
2R-003. 

I reat 
None. SS: Tank level None. AC: 5.14 DamageJo facility by itself 

Detection Systems Emergency is D&D problem and 
(tank 244-CR-003 Preparedness would create operational 
only) (Surface Leak problems. 

Resulting In Pool) 
Same for all four cells with 
exception of leak detector 
in cell CR-003. 

Nonc. SS: Tank level None. AC: 5.14 Damage to facility by iuell 
Detection Systems Emergency is D&D problem and 

.,,"..,A ...-"sa -"". (tank 244-CR-003 Prepzredness . yulu -..-.- v,,u,ationa: 
only) (Surface Leak problems. 

Resulting In Pool) 
Same for all four cells with 
exception of leak detector 
in cell CR-003. 

failure and a cell 

I 
CR-244-SIC Waste being 

transferred, 
Saltwell waste I from C Farm 

I lie** 
Release ofwaste to 
surface or subsurface 
soil due to cell filling 
followed by tank 
failure and a cell 

I leak 

lTotalirers I 

- 
Con 
Cat 
s2 
- 

- 
s 2  

- 
s2 

- 
s2 
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Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 
14 Pages 

Item ID MAR Hazardous Condition Cause Freq Con Cause Rep 
Cat  Cat G r p  Acc 

HEPA filter seal failure 
HEPA Filter Failure - Exposure to High Temperature or Pressur 

S2 DO7 18B F3 B-I-a 

I 

244-CR VAULT HAZARDOUS CONDITIO? 

Release of radioactive aerosols from Tank 
241-SX-I 14 head space to atmosphere due to 
exhauster HEPA filter seal failure 

Radioactive aerosols 
contained in the tank 
headspace 

114SX- 
04.c.2.a 

C-1-a Hot Semi-works decon. 
solution 

C-I-a 

Release of waste to atmosphere from tank due 
to tank leak with a HEPA filter loaded with 
particulate. 

C-1-a 

SST waste from C Farm 

Residual PAS 

C-1-a 

Release of waste to atmosphere from tank due 
to tank leak with a HEPA filter loaded with 
particulate. 

Release of waste to atmosphere from tank due 
to tank leak with a HEPA filter loaded with 
particulate, 

B-I-a 

Saltwell waste from C Farm 

C-I-a 

Release of waste to atmosphere from tank due 
to tank leak with a HEPA filter loaded with 
particulate. 

CR-244-23D 

Combination of all 244-CR 
tanks' contents 

NIA 

CR-244-23C 

Release of waste to atmosphere due to 
creation of unfiltered air flowpath. 

None identified. 

CR-244-23 B 

CR-244-23 A 

CR-244-89 

CR-244-67 

Tank leak 

Tank leak 

~~ 

Tank leak 

Tank leak 

HEPA filter blowout 
and continued 
unfiltered release. 

Open riser 



BIN 

- 
A-I-a 

Item ID MAR Hazardous Condition Cause Freq Con Cause Rep 
Cat  Cat  G r p  Acc 

CRN-05 

I 

Pits and risers inventory 

A-I-a 

Release of radioactive and/or toxic materials 
from pits and risers due to fuel tank fire in 
crane or support vehicle (see In-Tank 
EauiDment Installation for tank fires) 

A-I-a 

Human error in 
positioning crane load 

A-I-a 

F3 

- 
A-I-a 

S2 

A-I-a 

B26 

A-I-a 

CR-244-04 

CR-244-09 

CR-244-14 

CR-244-19 

CR-244-36 

CR-244-37 

. .  
244-CR VAULT HAZARDOUS CONDITIO) 

Saltwell waste from C Farm 

Residual PAS 

SST waste from C Farm 

Hot semi-works decon. 
solution 

Saltwell waste from C Farm 

Residual PAS 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Potential exposure of personnel to toxic or 
radioactive materials due to high temperature 
waste 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

07 

Fuel fire in cell due to 
ruptured fuel tank in 
vehicle 

Fuel fire in cell due to 
ruptured fuel tank in 
vehicle 

~ 

Fuel fire in cell due to 
ruptured fuel tank in 
vehicle 

Fuel fire in cell due to 
ruptured fuel tank in 
vehicle 

Ignition of flammable 
gas produced by 
radiolysis of material in 
sump in CR-003 tank 
cell. 

Ignition of flammable 
gas produced by 
radiolysis of material in 
sump in CR-002 tank 
cell. 

BO9 

BO9 

- 
BO9 

BO9 

BO8 

BO8 

- 
07X 

07X 

07X 

07X 

07X 

07X 



Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 

Cause 

Ignition of flammable 
gas produced by 
radiolysis of material in 
sump in CR-001 tank 
cell. 

Ignition of flammable 
gas produced by 
radiolysis of material in 
sump in CR-011 tank 
cell. 

Ignition ofvehicle fuel 
spilled in sump in CR- 
003 tank cell. 

14 Pages 

Freq 
Cat 

F1 

FI 

F1 

L 

Con 
Cat 

s2 
L 

- 
s2 

- 
s 2  

- 
s 2  

- 
s 2  

- 
s 2  

- 
s 2  

- 
s 2  

- 

Ignition of vehicle fuel 
spilled in sump in CR- 
002 tank cell. 

- 
Cause 
GYP - 
BO8 

FI 

MAR 

Ignition of vehicle fuel 
spilled in sump in CR- 
001 tank cell. 

Hazardous Condition 

F1 

Rep 
Ace 

Ignition ofvehicle fuel 
spilled in sump in CR- 
01 1 tank cell. 

~ 

FI 

BIN 

A- 1 -a 

A- 1 -a 

A- 1 -a 

Item ID 

CR-244-38 

CR-244-39 

CR-244-40 

SST waste from C Farm High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

07X 

Hot Semi-works decon. 
solution 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

BO8 

~ 

BO9 

07X 

- 
07X Saltwell waste from C Farm High-energy release of toxic or radioactive 

materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A- 1 -a Residual PAS BO9 

- 
BO9 

- 
BO9 

07X High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vavor ignition. 

CR-244-4 1 

CR-244-42 A- 1 -a SST waste from C Farm 07X 

- 
07X A-I-a CR-244-43 Hot Semi-works decon 

solution 

~ 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A- 1 -a CR-244-4SA Saltwell waste from C Farm High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

BO9 07X Ignition of vehicle fuel 
spilled in sump in CR- 
003 tank cell. 

Ignition of vehicle fuel 
spilled in sump in CR- 
002 tank cell. 

CR-244-45B BO9 

- 

07X High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Residual PAS A-I-a 



Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 

MAR 

SST waste from C Farm 

14 Pages 

Item ID Hazardous Condition 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A-I-a CR-244-45C 

Hot Semi-works decon. 
solution 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

C-1-a 102AW-02- 
PRES 
102AW-02- 
TEMP 

Saltwell waste from C Farm Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

B-I-a CR-244-02 Radioactive decay heat F1 S2 

B-1-a CR-244-05 Dead-headed pump 
andor mixer heats 
waste 

FO S2 

B-I-a CR-244-10 Residual PAS Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

SST waste from C Farm Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Radioactive decay heat 
~~ 

F1 S2 

Cause Freq 
Cat  

Ignition of vehicle fuel 
spilled in sump in CR- 
001 tank cell. 

FI 

- 
F1 A-1-a I CR-244-45D Ignition of vehicle fuel 

spilled in sump in CR- 
01 1 tank cell. 

Evaporator Dump (BIO Section 5.3.2.4) 

DCRT tank vapodaerosols Release of radioactive aerosols from Tank 
241-AW-102 due to pressurization intrusive activity is 

occurring which causes 
pressurization 

~ 

22x DO2 

Saltwell waste from C Farm DO2 2 2 x  Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Residual PAS DO2 2 2 x  Radioactive decay heat 

Dead-headed pump 
andor mixer heats 
waste 

DO2 

- 
DO2 

22x 

- 
2 2 x  B-1-a I CR-244-12 



Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 

Combination of all 244-CR 
tanks' contents 

Combination of all 244-CR 
tanks' contents 

14 Pages - 
BIN 

Release of waste to surface or subsurface soil 
due to failure of tank and facility structure. 

Release of waste to surface or subsurface soil 
due to failure of tank and facility structure. 

B-I-a 

C-3-b 

B-1-a 

CR-244-59 

B-!-a 

Loaddropwhilelifting 
cover block or 
equipment. 

Item ID 

F3 S2 D10 12X 

CR-244-15 

C-3-b 

CR-244-17 

CR-244-60 

CR-244-20 

Large static loads: 
parked vehicles; 
ashfall; snow load. 

B-1-a 

F3 S2 D10 12X 

CRN-03 

B-1-a CRN-04 

B-!-a I CRN-!I 

MAR 

SST waste from C Farm 

Hot semi-works decon 
solution 

Hot semi-works decon. 
solution 

Hazardous Condition 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Release of toxic or radioactive materials to 
the atmosphere from a tank due to high 
temperature waste. 

Cause 

Dead-headed pump 
and/or mixer heats 
waste 

Radioactive decay heat 

Dead-headed pump 
and/or mixer heats 
waste 

Tank Failure Due to Excessive Loads (BIO Section 5.3.2.13) 

Tank inventory 

Tank inventory 

Tank inventory 

Freq Con Cause Rep 
Cat  Cat Grp Ace 

DO2 22X 

FO DO2 22X 

Release of radioactive and/or toxic materials 
from tank due to dome collapse 

Release of radioactive and/or toxic materials 
from tank due to dome collapse 

Radioactive or toxic material release from 
tank due to boom failure and tanklequipment 
damage and dome collapse 

Human error results in 
excessive weight on 
dome 

Crane or rigging 
failures drop toad 
resulting in large 
impact to dome 

12A 

12B 

~~ 

Humanerror:improper 1 F3 ' 1 S? 1 C10 / i 2 C  
load assembly, rigging, 
crane overloaded 



Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 
14 Pages 

MAR 

Combination of all 244-CR 
tanks' contents 

I BIN I 1 t e m 1 ~  Hazardous Condition Cause 

Release of waste to surface or subsurfacesoil 
due to failure of tank and facility structure. 

Aircraft crash I C-3-b I CR-244-63 

FI S3 

~~~ ~ 

I Tank Failure Due to Excessive Loads (Section 5.3.2.13) 

C-3-b F 
Q\ 

Radioactive material 
contained in the tank (this 
tank has a dry crust which 
may be composed of easily 
disturbed dustv material) 

CR-244-57 Combination of all 244-CR Release of waste to surface or subsurface soil Deterioration due to FI S2 D12 13X 
tanks' contents due to failure of tank and facility structure. aging 

Release of radioactive aerosols from Tank 
241-SX-114 waste to the abnosphere due to 
dome collapse caused by loss of strength due 
to aging 

A-I-a 

Long term aging 
resulting in tank 
degradation 

CR-244-03 

c 1 2  13 

I I I I I I I I 
244-CR VAULT HAZARDOUS CONDITION 

I I I I I I I 

XS-OI- 
FLOW03 

jST and DCRT tank 
:ontents 

Release of liquids, solids andorvapors from 
single shell tank due to dome collapse and 
DCRT pressurization caused by flammable 
gas fire/explosion propagating from DCRT to 
single shell tank 

244-CR VAULT HAZ.4RDOUS CONDITIO) 
I 

SST waste from 241-C-103 High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

I I- Onition " of flammable organic vaDors 

Pipeline connecting 
single shell tank and 
DCRT fills with 
flammable gas; loss of 
ventilation flow in 
DCRT so that a 
flammable gas 
atmosphere is ignited 
by the ventilation outlet 
heater 

F2 

Incompatible transfer 
from 241-GI03 
(contains organics that 
react with material 
already present). 

FO 

BO7 05 



Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 

Incompatible transfer 
from 241-C-103 
(contains organics that 
react with material 
already present) 

14 Pages 

BIN 

~ 

F1 

Incompatible transfer 
from 241-C-103 
(contains organics that 
react with material 
already present) 

~~ ~ 

FO 

Incompatible transfer 
from 241-C-103 
(contains organics that 
react with material 
already present) 

FO 

Hydrogen deflagration 
in head space of tank 
244-CR-002. 

F3 

Hydrogen deflagration 
in head space of tank 
244-CR-002. 

F3 

Item ID MAR 
- 
Con 
Cat 

s2 
- 

- 
s 2  

- 

s 2  

- 
s 2  

- 
s2 

- 
s2 

- 
s 2  

- 

Hazardous Condition 

A- 1 -a CR-244-08 SST waste from 241-C-103 Highzenergy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Ignition of flammable organic vapors 

A-I-a CR-244-13 SST waste from 241-C-103 High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Ignition of flammable organic vapors 

A-I-a CR-244-18 SST waste from 241-(2-103 High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Ignition of flammable organic vapors. 

A- 1 -a CR-244-54A1 Saltwell waste from C Farm High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Hydrogen deflagration 
in head space of tank 
244-CR-003. 

Hydrogen deflagration 
in head space of tank 
244-CR-003. 

A-I-a CR-244-54A2 Saltwell waste from C Farm 

A-I-a CR-244-54B1 Residual PAS High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A- 1 -a CR-244-54B2 High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Residual PAS 
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MAR Cause 

Hydrogen deflagration 
in head space of tank t 244-CR-001. 

Hazardous Condition 

14 Pages 

BIN 

SST waste from C Farm High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

SST waste from C Farm High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vaoor ignition. 

Hydrogen deflagration 
in head space of tank 
244-CR-001. 

F3 

Hot Semi-works decon. 
solution 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Hot Semi-works decon. 
solution 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Combination of all 244-CR 
tanks' contents 

Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

ventilation system shut 
down 

F3 

Combination of all 244-CR 
tanks' contents 

Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Ignition of flammable 
gas in tank (see CR- 
244 -64 and CR-244 - 
65) 

F3 

Ignition of organics in 
tank (implies ignition 
source present - 
intrusive activities) 

F1 

Item ID Cause Rep 
Grp Acc 

BO8 05X 

BO8 05X 

BO8 05X 

BO8 05X t DO7 05X 

A- 1 -a CR-244-54C1 

A-I-a CR-244-54C2 

A-1-a CR-244-54D1 Hydrogen deflagration 
in head space of tank 
244-CR-011. 

Hydrogen deflagration 
in head space of tank 
244-CR-011. 

A- 1 -a CR-244-54D2 m 
& 
W 

CR-244-64 I F3 

All inleakage paths 
sealed 

A- 1 -a 

A-1-a 

A- 1 -a 

A-I-a 

CR-244-65 

CR-244-7 1 

CR-244-72 

I 
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Heating from tire in 
cell 

14 Pages 

BIN 

F3 

- 
Con 
Cat  

s2 
- 

- 
s 2  

- 
s2 

- 
s 2  

- 
s 2  

- 
s2 

- 
s 2  

- 
s 2  

- 

Chemical reaction in 
tank 

MAR 

FO 

Hazardous Condition 

Blockage of inlet flow 
pathways (undefined) 

F1 

Plugged HEPA filters FZ 

Cause 
GrP - 
BO9 

Rep 
Acc 

05X 
- 

Item ID 

A- 1 -a CR-244-73 Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A-I-a CR-244-74 Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

BO 1 05X 

- 
05X 

- 
05X 

A- 1 -a CR-244-75 Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

DO7 

- 
D14 A- 1 -a CR-244-79 Combination of all 244-CR 

tanks' contents 
High-energy release of toxic or radioactive 
materials to the atmosphere from a tank 
through an unfiltered flow path due to 
flammable vapor ignition. 

I F2- 

Cover block removed 

A- 1 -a CR-244-80 High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Local blockage in duct F1 
work 

DO7 05X Combination of all 244-CR 
tanks' contents 

Combination of all 244-CR 
tanks' contents 

A-I-a CR-244-8 1 High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

D19 

- 
DO7 

05X 

~ 

05X 

High water level in cell 
blocks ventilation 
exhausi for that cell 

F1 

A-I-a CR-244-82 Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A-I-a CR-244-83 Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

DO7 05X 



Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 

Hazardous Condition 
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tG- Cause Freq Con 
Cat Cat  

Cause Rep 

DO7 05X 

DO7 05X 

D10 05X t D18 05X 

Grp Ace 

Damper failure or 
inadvertent closure 
which prevents flow 

Item ID 

~ ~~ 

F2 s2 

MAR 

Lack of inlet path. F1 S2 

A- 1 -a I- 
Duct breach due to 
vehicle impact or load 
drop 

CR-244-84 

F1 S2 

Combination of all 244-CR 
tanks' contents, 

Seismic event breaches. 
duct 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

F1 S2 

A-I-a 

A-I-a 

A-1-a c A-I-a 

CR-244-21B Residual PAS None identified. 

CR-244-21C SST waste from C Farm None identified. 

CR-244-85 

Evaporation/ leakage 

Evaporation/ leakage 

Combination of all 244-CR 
tanks' contents 

FO S2 BO8 09X 

FO S2 BO8 09X 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vauor imition. 

A-I-a CR-244-21D Hot semi-works decon. None identified. 
solution 

CR-244-86 

Evaporation/ leakage 

Combination of all 244-CR 
tanks' contents 

FO S2 BO8 09X 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

Combination of all 244-CR 
tanks' contents 

High-energy release of toxic or radioactive 
materials to the atmosphere from a tank due 
to flammable vapor ignition. 

A-1-a 3 1  CR-244-87 

0 ,auk Salt-Nitrate Reaction @IO Section 5.3.2.17) 

~ 2 2 2 4  Lab operations 
- 
09 Release of radioactive aerosols to the 

atmosphere from 244 S or receiver tank due 
to over pressurization of tank caused by 
organic fire 

A- 1 -a 1-222s-1- Aerosols from receiver tank 
CMP-E or 244-S 

244-CR VAULT HAZARDOUS CONDlTIOb 1 A-I-a I CR-244-21A I Saltwell waste from C Farm 1 None identified. Evaporationlleakage I FO I S2 I BO8 I 09X 



BIN Item ID MAR Hazardous Condition Cause Freq Con Cause Rep 
Cat Cat G r p  Ace 

C-3-b 

C-2-b 

CR-244-24A1 Saltwell waste from C Farm 

WO58- Amount of slurry Release of radioactive sluny to the soil Water hammer plus F3 S2 D11 26 
PRES01 transferred (20,000 to surface from overflow in the SY-A or SY-B mitigative features 

1,000,000 gallons) valve pit due to piping system leak (pool) failure 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

F3 

F3 

F3 

F3 

F3 

F3 

Cooling coil leak In 
CR-003 

S2 DO6 26X 

S2 DO6 26X 

S2 DO6 26X 

S2 E06 26X 

S2 E06 26X 

S2 E06 26X 

C-3-b CR-244-24A2 Saltwell waste from C Farm Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Cooling coil leak In 
CR-003 

C-3-b CR-244-24B1 I Residual PAS Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Cooling coil leak in 
CR-002 

C-3-b CR-244-24B2 Residual PAS Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Cooling coil leak in 
CR-002 

C-3-b CR-244-24C1 I Combination of all 244-CR 
tanks' contents 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Raw water intrusion 

CR-244-24C2 Combination of all 244-CR I tanks' contents 
Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Raw water intrusion C-3-b 

C-3-b 

C-3-b 

C-3-b 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Raw water 
intrusionICooling coil 
leak 

tanks' contents 

tanks' contents 
Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Raw water 
intrusiodCooling coil 
leak 

Rain water intrusion 
~~ 

CR-244-25 Combination of all 244-CR 
tanks' contents 

~~~~ 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 



I 

Rep 
Ace 

26X 
- 

~ 

26X 

- 
26X 

~ 

26X 

- 7  

- T  
26X 

26X 

- 
26X 

- 
26X 

2 
t! 
P 

v, 

5 
0 

Table B-6. S2 Hazardous Conditions Sequenced By BIO Accident Section. 
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C-3-b 

- 
Con 
Cat 

s 2  

- 
s 2  

- 
s 2  

__ 
s 2  

- 
s 2  

s 2  

- 
s 2  

- 
s 2  

- 
s 2  

- 
s 2  

- 

Item ID MAR Hazardous Condition Cause Freq 
Cat 

~~ 

Waste being transferred Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Waste mis-transfers F3 CR-244-26A 

CR-244-26B Waste being transferred Waste mis-transfers E06 

- 
E06 

C-3-b 

C-3-b t C-3-b 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

F3 

- 
F3 

F3 

Waste being transferred Transfer error CR-244-21A 

CR-244-21 B Waste being transferred Release of waste to surface or subsurface soil 
due to tank overflow followed bv cell leak. 

Transfer error E06 

I 
CR-244-48A Combination of all 244-CR 

tanks' contents 
Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Waste or raw water 
mis-route. 

F1 E06 C-3-b 

C-3-b 

CR-244-48B Combination of all 244-CR 
tanks' contents 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Waste or raw water 
mis-route. 

F1 E06 

CR-244-48C Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Waste or raw water 
mis-route. 

FI E06 

Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Transfer line failure 
with back-drainage to 
cell. 

F1 D12 C-3-b 

C-3-b 

CR-244-49A 

CR-244-49 B Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Transfer line failure 
with back-drainage to 
cell. 

FI D12 

CR-244-49C Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Transfer line failure 
with back-drainage to 
cell. 

F1 

- 

D12 

I 
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Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

14 Pages 

Rain water intrusion 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Rain water intrusion FO S2 

Release of waste to surface or subsurface soil 
due to tank overflow followed by cell leak. 

Release of waste to surface or subsurface soil 
due to cell filling followed by tank failure and 
a cell leak. 

Rain water intrusion FO S2 

Waste or raw water F1 S2 
mis-route to cell CR- 
003. 

Release of waste to surface or subsurface soil 
due to cell filling followed by tank failure and 
a cell leak. 

Transfer line failure FI S2 
with back-drainage to 
cell CR-003. 

Release of waste to surface or subsurface soil 
due to cell filling followed by tank failure and 
a cell leak. 

Transfer line failure FI S2 
with back-drainage to 
cell CR-003. 

Item ID MAR Hazardous Condition Cause I Cause 
GrP - 
D19 

Rep 
Acc 

26X 
- 

BIN. 

C-3-b 

C-3-b 

CR-244-50A Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

CR-244-50B Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

D19 26X 

C-3-b CR-244-50C D19 

- 
E06 

26X 

- 
26X 

Waste being transferred, 
Combination of all 244-CR 
tanks' contents 

Waste being transferred, 
Saltwell waste from C Farm 

C-3-b CR-244-5 1A td 
2 

C-3-b CR-244-51B Waste being transferred, 
Saltwell waste from C Farm 

D12 26X 

Waste being transferred, 
Saltwell waste from C Farm 

D12 

- 

26X C-3-b CR-244-51C 



Natural Phenomena - Seismic (BIO Section 5.3.2.23.3) 

B-I-a 

C-3-b 

NP-07 Multiple tanks and Radioactive and hazardous material releases 
ventilation systems 
inventories, 204-AR tanker seismic event 
spill 

from tanks and ventilation systems due to 

244-CR VAULT HAZARDOUS CONDITIOb 

Release of waste to atmosphere due to 
seismic-induced failure of tank and facility 
structure. 

CR-244-56 Combination of all 244-CR 
tanks' contents 

Seismiceventcollapses 1 F1 1 S3 1 D18 1 14 1 
domes 

Seismic event FI S2 Dl8 14X 

0 
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