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EXECUTIVE SUMMARY 

This document provides a safety evaluation of the Phase 1 retrieval of liquid waste from 
single-shell tank 241 -C-106 for closure using existing sluicing equipment to wash soluble 
material from the remaining sludge. Specifically, this safety evaluation encompasses the 
mobilization of soluble material from the sludge by sluicing with raw water and transferring the 
liquid waste in single-shell tank 241-C-106 to double-shell tank 241-AY-102. The hazardous 
conditions associated with this activity were identified during a Hazards and Operability Study. 
These hazardous conditions were used as the starting point in evaluating how this retrieval 
activity relates to the safety basis, specifically the analyzed accidents and their associated 
techmcal safety requirement controls. This document also describes the process and results of 
the control decision and the allocation process where controls necessary for prevention or 
mitigation of the consequences of the hazardous conditions were assigned or allocated. 

The Hazards and Operability Study identified 102 hazardous conditions specific to the activity. 
Many of these hazardous conditions were derived from the hazard analysis prepared for the 
past-practice sluicing operation associated with Project W-320. The cross reference between the 
past-practice sluicing-related hazardous conditions and those for enhanced sluicing are found in 
the remarks section of the control decision record (Appendix D). All information in the control 
decision record is captured in HNF-SD-WM-TI-764, Hazard Analysis Database Report, which is 
part of the safety basis. In all cases, the hazardous conditions were directly related (mapped) to 
the representative accident and its associated accident analysis in HNF-SD-WM-SAR-067, Tank 
Farms Final Safeg Analysis Report. No accidents of a different type were identified. 

Of all the analyzed accidents applicable to the retrieval of liquid waste in single-shell tank 
241-C-106, the consequence of two accidents was potentially increased. The first analyzed 
accident, tank failure due to excessive loads, is a load drop when removing the heel jet pump, 
which could rupture the tank dome and release more waste than was analyzed. This concern 
relates to the high lift height (over 100 feet) required to clear the disposal container and the 
potential holdup of 40 gallons of tank waste in the pump. The second concerned the analyzed 
accident, Natural Phenomenon - High Wind, related to wind damage to the flexible receiver. 
The relatively large holdup of waste in the pump was greater than that analyzed, thus, the 
potential increase in the consequence. The U.S. Department of Energy, Office of River 
Protection acknowledged these conditions and provided specific approval for removal of the 
long-length equipment from single-shell tank 241-C-106 by requiring additional controls as 
provided in Schepens (2002), “Approval of Long-Length Equipment Removal Activities for 
Single-Shell Tank (SST) 241-C-106.” 

Controls were allocated to the 102 hazardous conditions in accordance with the steps outlined in 
HNF-SD-WM-SAR-067, Section 3.3.1.5, “Control Identification.” Table 5-1 of this report lists 
the hazardous conditions and the allocated controls. Controls are allocated as required by the 
final safety analysis risk matrix, Table 3.3.1.5-2. This matrix shows that low risk hazardous 
conditions (low frequency and/or low consequence) do not require technical safety 
requirement-level controls. Moderate risk hazardous conditions must have consideration of 
technical safety requirement-level controls and the high risk hazardous conditions must have 
technical safety requirement-level controls allocated. Except for the controls associated with 
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lifting the heel jet pump, all controls were found to be unaffected, requiring no changes or 
exemptions. 

Finally, the effect of this retrieval activity on equipment important to safety was evaluated. 
There were no concerns identified where the frequency of occurrence or consequence could be 
increased. Operation of the sluicing system to wash the sludge will rely upon an active 
ventilation system to provide better visibility using the remote video cameras. A variable 
damper system is installed to adjust inlet flow to ensure a minimum negative pressure gradient in 
the tank vapor space. An evaluation of flammable gas generation (RPP-13547, Evaluation of the 
Potential for Tank 241-C-106 to Achieve a Flammable Gas Atmosphere) concludes that with 
passive ventilation there is insufficient waste in the tank to achieve 25% of the lower 
flammability limit. Thus, only the passive ventilation system is required and is a safety class 
system. The active ventilation system being used will enhance operability of the system by 
reducing fog to increase visibility, but is not safety class or safety significant. 
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1.0 INTRODUCTION 

1.1 PURPOSE 

This safety evaluation for using existing sluicing equipment to dissolve the soluble material in 
the sludge and transfer the liquid waste in single-shell tank (SST) 241-C-106 to double-shell tank 
(DST) 241-AY-102 documents the results of the Hazard and Operability Study (HAZOP). This 
documentation provides a listing of the hazardous conditions identified during the HAZOP, 
including a discussion of how these conditions relate to the safety basis. This document also 
describes the process and results of the control decision, and the allocation process whereby the 
controls necessary for prevention or mitigation of the consequences of the hazardous conditions 
were assigned or allocated. Finally, this document provides an analysis of the retrieval activities, 
hazardous conditions, and allocated controls as they relate to the safety basis to previously 
identified hazardous conditions listed in HNF-SD-WM-TI-764, Hazard Analysis Database 
Report, the analyzed accidents described in HNF-SD-WM-SAR-067, Tank Farms Final Safety 
Analysis Report (FSAR), and controls prescribed in HNF-SD-WM-TSR-006, Tank Farms 
Technical Safety Requirements (TSR). 

Specifically, this safety evaluation describes the use of existing sluicing equipment to mobilize 
the sludge in SST 241-C-106 with raw water, and thus dissolve soluble materials and transfer the 
liquid waste to DST 241-AY-102 via a combination of compliant underground transfer lines and 
a hose-in-hose transfer line (HMTL). 

This document is not intended to authorize the activity. Previously identified hazardous 
conditions common to the tank farms, and not specifically related to this retrieval activity, are 
not captured. Authorization issues are addressed by the unreviewed safety question (USQ) 
evaluation process. Furthermore, this safety evaluation provides a comparison to existing 
accident analysis, but does not include revisions to those analyses. Likewise, this safety 
evaluation does not include new accident analyses. 

1.2 BACKGROUND 

Retrieval of residual waste in SST 241-C-106 is required to demonstrate interim closure as 
required by the Hanford Federal Facility Agreement and Consent Order (Ecology et al. 1989) 
milestones M-45, M-45-06A, M-45-05N-TO1, M-45-05H, and the waste management 
requirements of Washington Administrative Code (WAC) 173-303, “Dangerous Waste 
Regulations.” Milestone M-45 requires the closure of SST farms and states that closure will 
follow retrieval of as much tank waste as technically possible with tank waste residues not to 
exceed 360 ft3 in each of the 100-series tanks, or the limit of waste retrieval technology 
capability, whichever is less. 
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In the late 1990s, a waste retrieval effort was initiated in SST 241-C-106 as a Project W-320 
activity in November 1998 and completed in October 1999 (RPP-6696, Data to Support Tank 
C-106 Waste Retrieval Determination). The retrieval effort was completed in accordance with 
the requirements of Milestone M-45-03B. Retrieval was performed using the Project W-320 
sluicing system. Approximately 187 kgal of the estimated 192 kgal (Le., 97%) of sludge in 
SST 241-C-106 were sluiced to DST 241-AY-102. Sluicing operations were conducted using 
DST 241-AY-102 supernatant as a sluicing medium. The purpose of the waste retrieval effort 
was to resolve the SST 241-C-106 high-heat safety issue and demonstrate a sluicing retrieval 
technology. Before a tank farm can be closed, Milestone M-45 requires retrieval of as much 
waste as technically possible and not to leave more than a residual volume of 360 ft3, whichever 
is less. Post-sluicing estimates indicate approximately 18,000 gal of liquid and 1,200 ft3 of 
residual sludge currently remain in SST 241-C-106 (RPP-12547, Tank 241-C-106 Residual 
Liquids and Solids Volume Calculation). The first phase of the retrieval activity evaluates the 
use of fresh water sluicing to dissolve soluble material from the sludge remaining from past 
sluicing activities and the subsequent transfer of liquid waste to DST 241-AY-102. 
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2.0 DESCRIPTION OF PHASE 1 RETRIEVAL OF 
SINGLE-SHELL TANK 241-C-106 

2.1 

The waste retrieval system is designed to retrieve radioactive liquid from SST 241-(2-106, 
leaving a residual of no more than 360 ft3 (2,700 gal) in the tank. The retrieval activity will use 
the existing sluicing nozzles installed in Riser 3 to mobilize the remaining sludge and solids with 
raw water, thereby releasing captive liquid and dissolving any remaining salt. Figure 2-1 is a 
general sketch of the retrieval system and the transfer route to the receiver tank, DST 241-AY- 
102. The piping and instrumentation diagram for the retrieval system is documented in H-14- 
105666, Instrumentation 241-C-106 Waste Retrieval P U D .  

DESCRIPTION OF THE RETRIEVAL SYSTEM 

2.1.1 Sluicing System 

Sluice Nozzle Assembly: The existing sluicer in Riser 3, located in the C-06C pit, will be used. 
The sluicer is constructed of 304L stainless steel and has a 1-in. diameter nozzle with two 
degrees of motion control (rotation 194" and nozzle elevation 130"). The nozzle pivots/rotates at 
a fixed elevation in the tank and can be aimed with a dedicated hydraulic system. The sluicer is 
vertically articulated with its articulation point located at a fixed elevation (15.5 ft above the 
bottom center of the tank) as hgh in the tank as is practical. The sluicer base plate also has a 
high capacity drain. The sluicer controls, located in the MO-211 control room, have two modes: 
manual and semi-automatic. 

Sluice Water Suuuly System and Transfer Route: Figure 2-1 also shows how fresh water is 
supplied lo the sluicing system. A diesel powered booster pump will pump raw water from the 
241-AY Tank Farm, through nozzle U-2 in the AY-02E pit, to supply the sluicer via transfer line 
SN-200. The raw water is supplied from hydrant R-16-A (also known as R-16-AZ) or 
alternately may be supplied by a water supply truck. The pump is designed to provide a flow of 
350 gaVmin at a pressure of 200 Ib/in2 gauge at the sluice nozzle in SST 241-C-106. The 
maximum deadhead pressure is 205 Ib/in2 gauge. The raw water transfer line is the same waste 
transfer line used previously to transfer supernatant as a sluicing liquid from DST 241-AY-102 
back to SST 241-C-106 (transfer line SN-200). 

2.1.2 Supernatant Transfer Pump 

Figure 2-2 is a sketch ofthe supernatant transfer pump (H-14-104773-1, C-106 Retrieval 
Supernate Removal Pump Assy and Details). This pump was fabricated from two model 
BS-2060 Flygt' pumps connected in series. Two pumps were required to achieve the pressure 
head needed to pump the supernatant upgrade to the receiver tank. The hydraulic properties of 

Flygt is a trademark of ITT Flygt Corporation, Trumbull, Connecticut I 
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this pump assembly (flow and head) are shown in Figures 2-3 and 2-4 (FWP-6638, DSTAnnulus 
Pumping Acceptance Test Report). 
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Figure 2-2. Dual Flygt Model BS-2060 Supernatant Pump Assembly. 
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2.1.3 Supernatant Transfer Route 

The transfer route to be used transports waste from SST 241-C-106 to DST 241-AY-102. 
The transfer line is a combination of aboveground HIHTL and underground encased steel pipe. 
The transferred supernatant is discharged through a slurry distributor. Major components of the 
transfer route are described in the following paragraphs. 

Hose-In-Hose: Radioactive liquid waste is transferred from the C-06B heel pit via an 
aboveground HIHTL to the C-06A pump pit. A jumper is installed, connecting the aboveground 
HIHTL entering the C-06A pit to the 4411. SL-100 underground pipeline at nozzle number 9. 
The cover blocks for both the C-06A and C-06B pits are designed to provide both shielding and 
mechanicd protection to the HMTL as it transitions into the pits. The lines are laid in a shallow 
depression in the soil and covered with 2-in. thick steel plates for both radiation shielding and 
mechanical protection. The primary transfer hose has a working pressure of 425 lb/in2, well 
within the 64.2 Ib/in2 maximum (deadheaded pressure) of the supernatant transfer pump 
(RPP-6638). The outer hose is designed to contain any leakage of the primary hose and to direct 
it to either to the C-06A and C-06B pits for detection by the transfer leak detectors. 

Encased Buried Transfer Line: The transfer line from SST 241-C-106 C-06A pump pit to DST 
241-AY-102 is the SL-100 4-in. encased pipeline, approximately 0.3 mi long. The primary line 
(inner pipe) is designed for a maximum pressure of 320 lb/in2, well above the 64.2 lb/in2 
deadheaded pressure from the supernatant transfer pump (RPP-6638). The encasements are 
designed to direct the flow of leaked waste fkom the primary line to transfer related structures for 
detection. 

DST 241-AY-102 Down LedSlunv Distributor: The supernatant transferred from 
SST 241-C-106 is discharged into DST 241-AY-102 through a slurry distributor. It is installed 
in 241-AY-02A pit in Riser 6. The slurry distributor is a straight 4411. nominal pipe with four 
2-in. diameter horizontal nozzles spaced at 90" intervals at a fixed 12.5 ft elevation in the tank. 
A high capacity drain is incorporated into the sluny distributor head, sized to drain all liquid 
fi-om within the pit in the event of a transfer line break during a transfer. A drain plug is 
available to seal the high capacity drain when pit covers are removed. 

Sump Pumps: Existing sump pumps will he used in the C-06A pump pit, and the C-06C sluice 
pit, and a new sump pump will be installed in the C-06B heel pit. The sump pumps will be 
one-third horsepower pumps with a flow of 10 gal/min, and will discharge into risers 9,3,  and 
13. 

2.1.4 Ventilation System 

SST 241-C-106 ventilation is accomplished by two independent systems. The first is a passive 
ventilation system (breather filter assembly) relied upon to provide assurance that flammable gas 
levels do not exceed 25% of the lower flammability limit (LFL). The breather filter assembly is 
a standard design used throughout tank farms consisting of a standard high-efficiency particulate 
air @PA) filterhousing, isolation valve, and seal loop. The assembly is designed to be 
mounted vertically on a tank riser, and is mounted on Riser 19. The passive ventilation system is 
the permanent ventilation system for this tank. 
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The second system is a temporary, active ventilation system used during sluicing activities. The 
active ventilation system consists of an air inletlvacuum control assembly and a portable 
1,000 ft3/min exhauster. An air inlethacuum control assembly is installed on SST 241-C-106 to 
allow control of tank vacuum levels to prevent uplift of the tank bottom. This assembly consists 
of three basic elements: (1) a 12-in. diameter isolation butterfly valve, (2) a standard 
1,000 ft3/min HEPA filter/housing, and (3) a vacuum controller connected to the inlet of the 
HEPA housing. The valve, filter housing, and vacuum controller are assembled in a vertical 
arrangement designed for mounting directly on a tank riser. The air inlet/vacuum control 
assembly is located at a 12-in. riser on the SST 241-C-106 ventilation hatchway, Riser 15 (the 
ventilation hatchway allows multiple connections to the tank). 

The 1,000 ft3/min skid-mounted portable exhauster consists of an inlet isolation valve, 
de-entrainer/heater section, pre-filter, two HEPA filters, two HEPA test sections, fan, stack, a 
stack monitoring system, and instrument enclosures. The de-entrainer removes aerosols that may 
be produced from operations in the tank and thereby protects the filters from moisture loading. 
The heater lowers the relative humidity of the air stream and also serves to reduce moisture 
loading of the filters. The exhauster is capable of 1,000 ft3/min at 12.7 in. water gauge. It has a 
variable speed drive and can be adjusted &om 440 ft3/min to 1,000 ft3/min. Instrumentation and 
a programmable logic controller allow for alarms and interlocks to monitor and control system 
operating parameters. Details of the portable exhauster are found in RPP-13222, Evaluation of 
Temporary Ventilation System to Support Tank 241-C-I 06 Waste Retrieval System. The portable 
exhauster is installed in an area roughly between SSTs 241-C-103,241-C-105, and 241-C-106. 
It is connected to tank riser, Riser 2, in SST 241-C-106 via an 8-in. diameter ductwork assembly. 
Portions of these pipe/duct systems will be removedhsolated from Riser 2 as necessary to allow 
connection of the 1,000 ft3/min portable exhauster. 

2.1.5 System Instrumentation and Controls 

H-14-105666 shows the instrumentation used to control this retrieval operation. All controls are 
mounted locally on an electrical rack inside a National Electrical Manufacturers’ Association 3R, 
4 or 4X enclosure. This includes the two motor starters: instrumentation and power. Each 
supernatant transfer pump is started separately with the lower pump started first. When pressure 
is detected on the transfer line, the second motor is started. The Flygt pumps are interlocked to 
shut down on leak detection or leak detection failure. Sump pumps located in the pits are 
operated manually, as required, following leak detection indication. Ammeters are installed 
locally to monitor the pumps. 

Raw water is used to flush the transfer line, the pumps, and to dilute the existing liquid in the 
tank. Local pressure gauges are used on the upstream and downstream side of a ball valve at the 
raw water connection to ensure that the pressure is zero before the raw water is connected. 
Pressure on the downstream side will be less than the upstream side to ensure that no waste can 
migrate to the raw water system. Raw water for flushing will be provided by tank truck or via a 
hose that attaches to the raw water supply hydrant. 
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2.2 

The following describes the removal and installation of equipment to be done or previously 
completed in the riser and pits in SST 241-C-106: 

SITE PREPARATION AND EQUIPMENT INSTALLATION 

(12 in. diameter in the C-06C sluice pit): 

Evaluate the condition and refurbish if necessary the past-practice sluicer assembly 
previously installed. 

(12 in. diameter in the C-06A pump pit): 

Install a camera. 

Riser 13 (12 in. diameter in the C-06B heel pit): 

Remove existing heel jet pump. Install the supernatant transfer pump. 

Riser 14 (4-in. diameter riser): 

Remove the existing thermocouple tree and replace it with a remote video camera 
installed for visual inspections and sluicer operations. 

Pit C-06A (Pump Pit): 

A new flexible jumper will be installed at the HMTL from the C-06B pit to the 4-in. 
SL-100 transfer line. A new leak detector is installed and used in conjunction with the 
sump pump as a safety system designed to return any waste that is leaked into the pump 
pit back to the tank. 

Concrete cover blocks will be replaced with steel cover plates. The new pit plate is 
designed and installed to accommodate the insertion and operation of a camera in Riser 7 
and the HMTL from C-06B. 

Pit C-06B (Heel Pit): 

A new pit cover plate is designed and installed to accommodate the insertion and 
operation of the new transfer pump, waste removal lines, and associated plumbing 
controls and equipment. 

The existing heel jet pump is removed. 

A new leak detector is installed in t h s  pit to shutdown the transfer pump if leakage 
should occur. 
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Pit C-06C (Sluice Pit): 

The existing sluicer may be used to add raw water andor acid to the tank if necessary 

2.3 SLUICING OPERATIONS 

Prior to liquid waste removal, the sluicer located in C-06C sluice pit is operated to knock down 
and spread out the piles of sludge left over from previous operations, and wash out the fines f?om 
the sludge to the maximum extent possible. The desired state is to have all the solids relocated 
below the knuckle of the tank. Raw water will continue to be added to the tank, raising the 
liquid level to submerse the Supernatant transfer pump intake. Once the lower of the dual 
transfer pumps is completely submersed, the pumps will be started and waste transfer will 
proceed. This process will be performed on localized areas and repeated to pick up soluble 
materials and remove them from the tank. 

2.4 SUPERNATANT TRANSFER OPERATIONS 

Supernatant transfer operations will be started as soon after stopping the water additiodwashing 
as is practical. A short amount of time between sluicing and the transfer is planned to allow 
solids to settle out, thus minimizing the amount of solids in the transfer. The sluicing/transfer 
operation may cover several of these cycles. 

Fluid pressure, waste flow rate, and pump motor current are monitored during the waste transfer. 
A camera may also be installed in Riser 7 or Riser 14 to allow visual observatiodmonitoring of 
the pumping operation. Following pump shutdown, the operator may allow fluid (line holdup) to 
drain back into SST 241-C-106, or may shut the transfer line discharge valve to prevent fluid 
drain back if it is undesirable. 

Upon completion of the liquid waste retrieval or pump failure, the preliminary pump assembly 
may be removed from Riser 13. Riser 13 would then be available for installation of a backup 
sluny transfer pump for SST 241-C-106 waste retrieval. 

2.5 SUPERNATANT TRANSFER LINE FLUSHING 

The transfer line will be cleared by flushing the line with raw water and allowing drainback to 
241-C-106. Water will be supplied f?om the 241-A Tank Farm hydrant or from a water tank 
truck. 
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3.0 HAZARD IDENTIFICATION 

3.1 METHODOLOGY 

The hazards identification and evaluation for Phase 1 retrieval of liquid waste in SST 241-C-106 
for closure used the 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, pressure, temperature) and guide words (e.g., high, low, more, less). The 
combinations 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 HAZOP was performed by an interdisciplinary team to identify potential hazardous 
conditions within an agreed upon scope. 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 B to 
document the expertise and experience level of each team member. 

A HAZOP is a systematic process that investigates upset conditions or variations of 
combinations of process parameters and guide words (the combinations are generally referred to 
as “deviations”) that could potentially result in undesirable consequences. Process variables are 
the characteristics of a process (e.g., flow, pressure, or temperature) used to define proper 
operation. The guide words describe the variance in the process variable of concern (e.g., high, 
low, more, or less). The deviation guide for process variables is provided 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 Guidelines for Hazard Evaluation Procedures (AIChE 1992). The HAZOP 
uses a tabular format to record the results of the systematic process. Definitions prepared during 
the HAZOP process are provided in Appendix C. 

One of the features of a HAZOP is the division of a process or activity into discrete segments 
called nodes. Each node represents a specific part of the process or activity. Node selection is 
designed to facilitate the hazard identification process. The HAZOP was based on the following 
nodes to capture points in the process where deviations could result in significant consequences: 

NodeA: 
NodeB: 
NodeC: 
NodeD: 
NodeE: 
NodeF: 
NodeG: 
NodeH: 

0 NodeI: 
NodeJ: 

Equipment Installation and Decommissioning 
Process Water Supply System, including Flush Systems for Transfer Lines 
Sluicing System 
Supernatant Transfer Pump 
Transfer Line, SST 241-C-106 to DST 241-AY-102 
241-C-106 Ventilation System 
Receiver DST Ventilation System (241-AY-102) 
SST 241-C-106 
Receiver DST (241-AY-102) 
Instrumentation and Controls. 
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3.2 ASSUMPTIONS 

The following assumptions were developed by the HAZOP team to facilitate the initial hazard 
identification sessions of the HAZOP. 

Where a leak is postulated with a pit overflow, the pit drain is assumed to be blocked. 

Where a leak is postulated into a waste tank from a pit, the pit drains are assumed to be 
open. 

Where a flammable gas hazard is postulated, an active ignition source is assumed. 

Where a leak or spray is postulated due to the transfer pump pressure, the transfer piping 
or connections are assumed to be weakened or degraded such that the relatively low 
pump pressures could result in a failure. Failure could be the result of flaws already 
present but not previously identified, e g ,  corrosion, incorrect assembly, or material 
defects. 

3.3 

The HAZOP team identified 102 hazardous conditions associated with Phase 1 retrieval of liquid 
waste in SST 241-C-106 for closure. The detailed information developed during the hazard 
identification team meeting is presented in Appendix E. These specific hazardous conditions are 
similar to others and can be separated or grouped by a generalized hazardous condition (e.g., 
specific hazardous conditions related to spray leaks are grouped together under a generalized 
waste transfer leak hazardous condition). Table 3-2 lists 14 generalized hazardous conditions, 
and provides a node-by-node breakdown of how many of these types of conditions were 
identified for each node of the analysis. The table also lists the total number for each generalized 
hazardous condition, as well as the total number of all types of hazardous conditions identified 
for each node. 

The 102 hazardous conditions identified by the HAZOP team provide the basis for the evaluation 
of Phase 1 retrieval of liquid waste in SST 241-C-106 for closure. The information in 
Appendix E is included as a historical record of the HAZOP hazard identification sessions and 
should be considered as raw data not having been subjected to formal analysis and review. The 
information in Chapters 4.0 and 5.0 presents the final statement of the hazardous conditions and 
provides an analysis of final retrieval of waste in SST 241-C-106 for closure. 

HAZARD AND OPERABILITY STUDY RESULTS 
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A B C D E F G H I  

- .  Miscellaneous low consequence hazardous 
conditions 

J T o t n l  

6 2 4 1 - - - -  13 

Release of radioactive or hazardous material from a 
waste tank due to a nuclear criticality 

Release of radioactive or hazardous materials from 

material resulting in tank pressurization 

Release of radioactive or hazardous material from a 
waste tank due to a flammable gas deflagration 

a waste tank due to mixing of incompatible 

Release of radioactive material from a failed HEPA 
filter due to exposure to high temperature or 

. . 2 1 - - - 1 - -  4 

- - - - - - . . 1 -  1 

2 2 4 1 2  - 3 2 2  18 

. 
pressure 

Release of radioactive or hazardous material due to 

- 
Release of radioactive or hazardous material from a 
damaged dome due to excessive loads 

Release of radioactive or hazardous material from a 

a fue in a contaminated area 

Release of radioactive or hazardous material from a 
DST due to an organic solvent fire 

1 - - 2 - - -  1 -  8 

Release of radioactive or hazardous material from 

seismic-induced damage 

Release of radioactive or hazardous material from a 
damaged ventilation system due to a steam eruption 

Release of radioactive or hazardous material due to 
an unfiltered release caused by damage to 
ventilation svstem or other structures 

damagedtanks,transferlines,orstructuresdueto 

damaged tank due to vacuum-induced damage to 
the tank or liner 

- - - - 2 1 - - - - 3 

- 1 2 - - - 1 . . .  4 

1 - 1 - - 3 - 1 - -  6 

Release of toxic fumes or vapors from a waste tank 
due to mixing of incompatible material 

Release of radioactive or hazardous material from 
transfer lines or structures due to a waste transfer 
leak 
Total 

1 -  1 - . . . . . - - 

1 4 3 5 7 - 1 1 2 -  24 

12 9 20 11 18 10 5 8 7 2 102 
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4.0 SAFETY EVALUATION 

This evaluation provides a comparison of the hazardous condition as they relate to the safety 
basis, specifically to the analyzed accidents in the FSAR and the TSR-level controls. The 
following three general areas of concern are addressed in the following sections. 

Does this activity constitute a new or unique accident? 
How does this activity affect the analyzed accidents? 
How does this activity affect equipment important to safety? 

4.1 

The following question is evaluated in this section: Do any of the newly identified hazardous 
conditions represent or provide an indication of a new type of accident? 

A comparison was made of the existing hazardous conditions in the hazard analysis database to 
the hazardous conditions specific to Phase 1 retrieval of the liquid waste in SST 241-C-106 for 
closure. The methodology for hazard identification, as stated in Section 3.1, provides assurance 
that all major hazardous conditions and release mechanisms have been identified. Also, the 
review process associated with control allocation described in Section 5.1 provides additional 
assurance that the postulated cause, frequency of occurrence, and consequence of the hazardous 
condition is correct and accurate. 

The hazardous conditions identified for this activity were compared to those currently included 
in the hazard analysis database. None were found to be unique, insofar as they are all analogous 
to existing hazardous conditions. The only major difference is these conditions are stated such 
that they relate or reference directly to this specific retrieval activity, namely retrieval of the 
waste in SST 241-C-106 for closure. Therefore, it is concluded that no hazard associated with 
this activity represents a new type of accident. 

IDENTIFICATION OF A UNIQUE ACCIDENT 

4.2 EFFECT ON ANALYZED ACCIDENTS 

The following question is evaluated in this section: Do any of the newly identified hazardous 
conditions adversely affect the analyzed accident such that there would be a significant increase 
in the frequency of occurrence, an increase in the consequence of an analyzed accident. or an 
adverse effect on a TSR or other safety basis control? 

The finalized hazardous conditions related to Phase 1 retrieval of the liquid waste in 
SST 241-C-106 for closure are associated with the following analyzed accidents from the FSAR: 

Nuclear Criticality (Representative Accident [Rep ACC] 01) 
Mixing of Incompatible Material-Tank Pressurization (Rep Acc 03) 
Flammable Gas Deflagrations-DST (Rep Acc 04) 
Flammable Gas Deflagrations-SST (Rep Acc 05) 
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. . . . . . . . . . . . 

HEPA Filter Failure-Exposure to High Temperature or Pressure (Rep Acc 06) 
Fire in Contaminated Area (Rep Acc 07) 
Organic Solvent Fire (Rep Acc 09) 
Tank Failure due to Excessive Loads (Rep Acc 12b) 
Tank Failure due to Vacuum or Degradation (Rep Acc 13) 
Tank Bump (Rep Acc 1 SA) 
Unfiltered Release (Rep Acc 18B) 
Mixing of Incompatible Material-Toxic Vapor Generation (Rep Acc 23) 
Aboveground Structure Failure (Rep Acc 31) 
Waste Transfer Leak into Structure (Rep Acc 33A) 
Waste Transfer Leak into Soil Surface or into Atmosphere (Rep Acc 33C) 
Waste Transfer Leak Due to Misroute (Rep Acc 33D). 

Nuclear Criticality mer, Acc 01): 

Frequency of Occurrence: The nuclear criticality accident analysis in the FSAR, 
Section 3.3.2.4.1, states that under current operating conditions, a nuclear criticality accident is 
incredible in any of the SSTs or DSTs at the Hanford Site. The plutonium concentration is too 
low for criticality, the neutron absorbers co-located with the plutonium are sufficient to 
preclude criticality, and no credible means exist for concentrating sufficient plutonium to go 
critical. The technical evaluation of criticality (RPP-7475, Criticality Safety Evaluation of 
Hanford Tank Farms Facility) concludes that there is no condition created by any supernatant 
transfer that would result in an unplanned criticality. Therefore, there will be no increase in the 
frequency of occurrence for t h s  analyzed accident. 

Consequence: The consequence of an unplanned nuclear criticality in a waste tank includes 
release of radioactive noble gases, iodine, aerosolized plutonium, and tank waste (FSAR, 
Section 3.3.2.4.1). The analyzed accident shows that this event affects only the onsite worker. 
The noble gases, iodine, and plutonium would be a result of the fission and thus are considered 
a constant regardless of where the event happened. Thus, the only concern is if the dose fiom 
the specific tank waste release is greater than that analyzed. The analyses shows that the 
criticality would release 6.00 E-05 L of DST waste. The onsite unit-liter dose (ULD) for the 
nominal DST waste is listed as 9.47 E05 Sv/L for DST solids and 6.1 E03 SvlL for DST 
liquids (RPP-5924, Radiological Source Terms for Tank Farms Safety Analysis, Rev. 0, 
Table 4-5). There will be no increase in the ULD of SST 241-C-106 and, as the liquid transfer 
progresses, the ULD will be decreased. Thus, there will be no increase in the consequence of 
an unplanned criticality in this tank. 

A transfer of liquid waste fiom SST 241-C-106 to DST 241-AY-102 would result in a 
combined supernatant onsite ULD of 2.37 E01 SvlL (Appendix A, Table A-10). The onsite 
ULD for the combined supernatant is much less than that analyzed for the nominal DST. The 
enhanced sluicing operation will transfer minimal amounts of solids and thus could change the 
ULD in the receiver tanks. 

There remains the possibility of transfer of some of the sludge during the supernatant transfers. 
Conservatively, the combination of all the sludges from SST 241-C-106 and DST 241-AY-102 
has an onsite ULD of 3.08 E04 S v L  (Appendix A, Table A-1 I), again lower than the accident 
analysis. 
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In all cases, the ULD remains lower than that used in the FSAR accident analysis. It is 
therefore concluded that enhanced sluicing of SST 241-C-106 and subsequent slurry transfer to 
DST 241-AY-102 will not cause an increase in the consequence of the nuclear criticality 
analyzed accident. 

Controls: The control associated with the criticality analyzed accident (Administrative 
Control [AC] 5.7, “Nuclear Criticality Safety”) is preventive in nature. It requires that 
criticality limits and controls be documented in criticality safety evaluation reports (CSER) and 
requirements implemented in criticality prevention specifications and procedures. Sluicing the 
sludge in SST 241-C-106 using fresh water with subsequent transfers of the waste has been 
evaluated in a CSER (RPP-7475). The conclusion of the CSER shows that this activity will 
not, in and of itself, result in a criticality; therefore, there are no requirements for additional 
controls or changes to criticality prevention specifications specific to this activity. 

Mixing of Incompatible Material-Tank Pressurization (Rep Acc 03): 

Frequency of Occurrence: A review of the hazard analysis database found that the hazardous 
conditions identified for this retrieval activity and applicable (mapped) to this analyzed 
accident is similar in nature and thus an analysis of this analyzed accident is included. The 
frequency of occurrence without controls for the analyzed accident is listed as “anticipated” 
(F3) in FSAR, Table 3.3.2.4.12-1. The hazardous conditions related to this activity were 
determined to be “anticipated” (F3). However, analysis documented in Reynolds (2001), 
“Potential for Tank Farm Systems to Give Off Toxic Chemicals or Pressurize Due to Chemical 
Incompatibility,” indicates that these proposed transfers would not react; therefore, it can be 
concluded that the activity would not create a situation where tank pressurization is a certainty. 
The TSR-level controls for this accident are established to decrease the probability of an 
occurrence and thus are considered preventive. In t h ~ s  case, the control relates only to 
chemical addition and is not applicable. Therefore, the preventive control is not affected and 
the mitigated frequency of occurrence is not changed. It is concluded that this activity would 
not increase the frequency of occurrence of this analyzed accident. 

Consequence: The activity involves only transfer of tank waste from SST 241-C-106 to DST 
241-AY-102. The analyzed accident in FSAR, Table 3.3.2.4.12-1, shows that radiological and 
toxicological consequences would exceed the onsite evaluation guidelines (S2) but would not 
exceed offsite evaluation guidelines. The analyzed accident scenario is based on an 
inadvertent low pH transfer in to a double-contained receiver tank as opposed to adding service 
water to an SST or SST waste to a DST. The accident analysis uses a source term of two- 
thirds DST liquid and one-third DST solids. A conservative ULD value for a one-third solid 
and two-thirds liquid slurry for SST 241-C-106 and receiver tank DST 241-AY-102, after 
receipt of the transferred waste, remain well below the source term in the analyzed accident as 
shown in Appendix A, Table A-13. Therefore, it is concluded that Phase 1 retrieval of the 
liquid waste from SST 241-C-106 with transfer to DST 241-AY-102 will not increase the 
consequence of this analyzed accident. 

Controls: There are three TSR-level controls used as both preventive and mitigative 
measures. The first control (AC 5.12, “Transfer Controls”) is credited to prevent transfer of 
high pH chemicals to waste tanks as a preventive measure. There are no chemical transfers 
associated with this retrieval activity, thus, there is no effect on this control. A second control 
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(AC 5.19, “Process Instrumentation and Measuring and Test Equipment”) is also credited to 
ensure that equipment that measures process parameters is properly maintained. There is 
nothing associated with activity that would prevent or impair the use of this procedure as 
written, thus, it remains unaffected. The final procedure (AC 5.24, “Safety Management 
Programs”) credits the hazardous material protection program with protecting workers from 
radiological and chemical hazards. This retrieval activity does not contain any activities or use 
any equipment that would limit the ability of this procedure to protect workers from releases. 
Therefore, Phase I retrieval of the liquid waste from SST 241-C-106 for closure does not 
adversely affect these procedures. 

Flammable Gas Deflaprations-DST (Rep Acc 04): 

Frequency of Occurrence: The FSAR, Section 3.4.2.2, states that without controls, a 
flammable gas deflagration in a DST headspace is an anticipated event. The HAZOP did not 
identify any instances where the sluny transfer would adversely affect any equipment in the 
receiver DST, creating spark sources or high temperature conditions. Thus, there are no 
unusual or unique ignition sources. Addition of the liquid waste will not change the properties 
of the waste such that gas generation rates would be increased beyond the worst case analyzed 
(HNF-SD-WM-CN-117, Calculations of Hydrogen Release Rate at Steady State for 
Double-Shell Tanks), which used a composite ULD for a radiological source term. 
Appendix A, Table A-13, shows that the ULDs for liquids or solids in either DST receiver 
tanks remains less than those for the nominal DST values used in the analysis. Appendix F 
lists the best-basis inventory (BBI) information used in this evaluation. The total organic 
carbon (TOC) concentrations in SST 241-C-106 are less than those reported for the DST 
receiver tank. Thus, with no increase in the radiological source term over that analyzed and no 
increase in the TOC, it is concluded that the flammable gas generation rate will not be 
significantly increased beyond that analyzed. For these reasons, there will be no significant 
increase in a flammable gas deflagration in the DST receiver tank. Furthermore, the sluny 
transfer will not create conditions for a flammable gas deflagration in the annulus beyond that 
already included in the accident analysis (misroutes and primary tank leaks). The transferred 
waste will not cause corrosion or other damage to the liner. If the pH in the receiver tank is 
lowered, a chemical adjustment may be required; however, this is not considered cause for 
concern of an impending primary tank leak to the annulus. For these reasons, it is concluded 
that this retrieval activity will not significantly increase the frequency of occurrence of an 
uncontrolled flammable gas deflagration in a DST. 

The controls for this accident reduce the frequency of occurrence, thereby preventing the 
accident. The slurry transfer activity will not require any additional or revised controls beyond 
those normally credited with prevention of the accident. It is therefore concluded that the 
enhanced sluicing of SST 241-C-106 and transfer of waste slurries to DST 241-AY-102 will 
not significantly increase the frequency of occurrence of a flammable gas deflagration with 
controls in the DST. 

Consequence: The accident analysis, FSAR, Section 3.4.2.2, does not provide a definitive 
analysis of the consequence of a flammable gas deflagration in a DST, as they were developed 
in a parametric manner to provide a perspective on the range of possible consequences and to 
relate consequences to various accident phenomena. Comparison of the DST ULD values 
(Appendix A, Tables A-10 and A-1 1) with those used in the accident analysis ( F S A R ,  
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Table 3.4.1-9) shows that the ULD values for the DST receiver tank is two orders of magnitude 
lower. There are no significant modifications to the tanks, nor are there any retrieval or 
transfer activities identified in the HAZOP sessions that would indicate a significant change in 
the amount of material that could be released in the event of a flammable gas deflagration. For 
these reasons, it is concluded that there will be no increase in the consequence of the 
flammable gas deflagration-DST analyzed accident. 

Controls: There are three related safety-significant items of equipment important to safety 
associated with this accident: aging waste facility (AWF) primary tank ventilation systems, 
primary tank leak detection systems, and transfer leak detections systems. A liquid waste 
transfer into an AWF tank, within the normal parameters of pressure and flow, will not 
adversely affect the ventilation system such that there would be any degradation of its ability to 
prevent the accumulation of flammable gas. There would be no impact on the associated 
limiting condition for operation (LCO) (LCO 3.2.1, “DST and AWF Ventilation Systems”) 
such that there would be any need for revision or exemptions. 

The conditions in the receiver tank would not change sufficiently to affect any of the 
flammable gas generation parameters that would cause concern for the flammable gas 
monitoring frequency in the event the ventilation system is inoperable. The waste 
compatibility analyses in Blaak (1999), “Waste Compatibility Assessment of Tank 241-C-106 
Waste (SST-99-07) with Tank 241-AY-102 Waste,” reveal that flammable gas generation rates 
are well within the limits such that the time to reach the LFL in the event of active ventilation 
outages will not reach 25% of the LFL in < 7 days. In addition, there are no activities, facility 
modifications, or other conditions identified that would delay or preclude operability checks on 
the ventilation systems. Therefore, the bases for completion times for flammable gas 
monitoring and surveillance periods of LCO 3.2.1, “DST and AWF Tank Ventilation 
Systems,” are unchallenged. 

The primary tank leak detection is not affected by the waste transfer activities. The transfer 
will not degrade the ability of the conductivity probes, E M 2  buoyancy-type instruments, 
and annulus ventilation stack continuous air monitor (CAM) to fulfill the function of leak 
detection and alarm. This equipment is designed to operate in the presence of tank waste or 
tank waste aerosols. This retrieval activity will not change the waste form in any way other 
than dilution with raw water. LCO 3.2.6 remains unaffected as there is no activity or tank 
modification that would prevent operability checks on the system. The surveillance 
frequencies for flammable gas monitoring in the event of a malfunction or alarm remain 
unchanged and the restoration period also remains unchanged as the supporting calculations 
(HNF-SD-WM-CN-I 17) are based on a conservative gas generation rate. 

The transfer leak detection system is not affected by the waste transfer activities. The leak 
detection equipment is designed to work in a typical tank waste environment. The retrieval 
and subsequent transfer activities will not involve any activity that would damage or otherwise 
affect a leak detection system such that it would not be able to detect the presence of waste in 
the structure. LCO 3.1.3, “Transfer Leak Detection Systems,” remains unaffected by this 
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retrieval activity. The transfers remain within the limits of the waste leak analysis; therefore, 
there is no effect on action times or surveillance frequencies. 

The requirements for AC 5.9, “Flammability Controls,’’ are not affected by this retrieval 
activity for the following reasons: The waste compatibility analyses (Blaak 1999) indicate that 
there will be no change in facility group for DST 241-AY-102 upon completion of transfer of 
the waste from SST 241-C-106. There are no changes to transfer associated structures such 
that there would be any changes in the ventilation air exchange rate. The transfers are not 
prohibited by this AC nor do they involve transfers into or from a double-contained receiver 
tank. 

The requirements from AC 5.10, “Ignition Controls,” remain unaffected for this retrieval 
activity for the following reasons: (1) there will be no additional equipment installed in the 
receiver DST; (2) all currently installed equipment meets all ignition control requirements; and 
(3) there are no activities that would modify or otherwise change this equipment in any way 
that would affect the ability to meet ignition source requirements. 

The requirements from AC 5.1 1, “Flammable Gas Monitoring Controls,’’ remain unaffected. 
Continuous monitoring is not required during the unmanned transfer. There are no 
modifications or other activities that would prevent or otherwise affect the ability to monitor 
flammable gas concentrations in the DST receiver tank. 

There is one requirement in the waste compatibility controls from AC 5.12, “Transfer 
Controls,” applicable to the flammable gas deflagration accident. This control states that the 
minimum time to reach 25% of the LFL for the tank vapor space (assuming loss of the primary 
tank ventilation) will remain 2 7 days. The waste compatibility analyses (Blaak 1999) reveal 
that flammable gas generation rates are well within the limits such that the time to reach the 
LFL in the event of active ventilation outages will not reach 25% of the LFL in < 7 days. 

AC 5.14, “Emergency Preparedness,” is included within the suite of controls to mitigate the 
results of a flammable gas deflagration. This retrieval activity will not impede or otherwise 
cause problems in implementing emergency response procedures or actions. This control 
requires no changes or modifications as a result of enhanced sluicing of SST 241-C-106 and 
subsequent slurry transfers into the receiver DST. 

There are no modifications to the DST receiver tank ventilation systems nor anything in the 
retrieval using enhanced sluicing of SST 241-C-106 and subsequent slurry transfers that would 
adversely affect AC 5.18, “HEPA Filter Controls.’’ There is no activity that would interfere 
with measuring the radiation levels replacing HEPA and high-efficiency gas adsorber filters. 
The major requirement is that the HEPAs and other filters have administrative limits on the 
source terms such that the direct reading of radiation levels of the installed HEPA housing 
must be 5 2.0 E-03 Sv/h (5 200 mredh)  on contact. This protects the source-term 
assumptions used in the accident analysis. The readings measure gamma radiation, the 
principal contributor being ‘”Cs. The cesium concentration in the DST receiver tank would 
remain relatively constant; thus, the amount of entrained cesium would not change sufficiently 
to invalidate the assumption that the total dose is proportional to the cesium contribution. 
Controls associated with the flammable gas deflagration accident require use of process 
instrumentation, e.g., CAMS and radiation monitors. Because of this, AC 5.19, “Process 
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Instrumentation and Measuring and Test Equipment,” is relied upon to provide assurance that 
equipment used to measure process parameters is properly maintained. Retrieval of the liquid 
waste from SST 241-C-106 following sluicing ofthe sludge will not modify or otherwise 
change process instrumentation such that it cannot be calibrated, checked, or otherwise 
maintained; thus, there is no adverse effect on this control. 

Waste accumulation in waste transfer-associated structures creates flammable gas hazards. As 
a preventive measure, AC 5.20, “Transfer Pump Administrative Lock Controls,” is applied to 
reduce the possibility of waste leakage accumulating in waste transfer-associated structures, 
thereby preventing flammable gas hazards from developing within the structures. The design 
of the transfer pumps does not prevent placing an administrative lock on the pump nor are 
there any changes to other pumping equipment. For these reasons, this control is unaffected 
and remains valid. 

Flammable Gas Deflagrations-SST (Rep Acc 05): 

Frequency of Occurrence: The frequency of occurrence of a flammable gas deflagration in 
an SST that does not result in dome collapse is considered an “anticipated” event (F3). The 
basis for this assumes that the gas generation rate is sufficient to reach the lower flammability 
limit. The gas generation rate for SST 241-C-106 was greatly reduced after removing most of 
the waste by past-practice sluicing. It is estimated that there is insufficient waste remaining in 
the tank to produce a flammable atmosphere with passive breathing (RPP-13547, Evaluation of 
the Potential for Tank 241-C-106 to Achieve a Flammable Gas Atmosphere). Thus, the 
frequency of occurrence for this tank would be considered “unlikely” (F2); therefore, there is 
no increase in the frequency of occurrence for the flammable gas deflagrations analyzed 
accident. 

Consequence: The consequence of a flammable gas deflagration is based on the release of 
SST solids. Enhanced sluicing does not involve addition of waste from another tank as did the 
previous retrieval using past-practice sluicing. Thus, there would be no additional solids 
introduced. The process wets the solids with raw water and/or the Supernatant and forms a 
sluny. A wet solid or slurry, as opposed to the dry solids found in many of the SSTs, is less 
likely to be entrained in air as a result of a deflagration. For these reasons, it is concluded that 
the consequence of a flammable gas deflagration in SST 241-C-106 during retrieval of the 
liquid waste following sluicing of the sludge will not be significantly increased. 

Controls: The flammable gas deflagration hazardous conditions related to the enhanced 
sluicing of SST 241-C-106, identified in the HAZOP, were assigned a frequency of occurrence 
of “unlikely” (F2). This was based on the engineering study concluding that there was 
insufficient flammable gas generation to reach the LFL (RF’P-13547). Consideration of 
application of controls is required as established by the FSAR, Table 3.3.1.5-2, Risk Matrix. 
The control decision record (Appendix D) shows the controls allocated to the hazardous 
conditions related to flammable gas deflagrations in SST 241-C-106. The following 
paragraphs provide a discussion of how retrieval of the waste using enhanced sluicing affects 
these controls. 

There are two related items of equipment important to safety associated with this accident: SST 
tank ventilation systems and transfer leak detections systems. The transfer leak detection 
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system was discussed in the previous evaluation of a flammable gas deflagration in a DST and 
need not be evaluated further. The planned sluicing activity will rely upon an active 
ventilation system to remove fog so that the sluicing can be observed using remote video 
cameras. A variable damper system is installed to adjust inlet flow to ensure a minimum 
negative pressure gadient in the tank vapor space. There is no technical basis for the need for 
active ventilation based upon the flammable gas generation analysis (RPP-I 3547). This 
evaluation concluded the tank vapor space will not reach the flammability limit with 
barometric breathing only. Thus, the active ventilation system serves the purpose of reducing 
fog to increase visibility and is not required to reduce flammable gas concentrations in the 
vapor space. LCO 3.2.3, “SST Ventilation Systems-Passive,” is applicable to SST 241-C- 
106. Passive ventilation is sufficient to prevent flammable gas accumulations above the LFL. 

A blanket statement in the FSAR, Section 4.3.4, states that SST passive and active ventilation 
systems are safety-class structures, systems, and components (SSC). The safety classification 
of the active ventilation system for enhanced sluicing would be considered general service 
considering the low gas generation rate coupled with the dual (passive and active) ventilation 
system; however, the passive ventilation system would be considered a safety-class SSC. 
Thus, for flammable gas purposes, LCO 3.2.2 is not applicable. LCO 3.2.3, “SST Ventilation 
Systems-Passive,’’ is applicable and precludes flammable gas accumulation above the LFL 
(RPP-13547). 

The requirements for AC 5.9, “Flammability Controls,” are not affected by this retrieval 
activity for the following reasons. The flammable gas generation analysis (RPP-13547) 
provides assurance that the current facility grouping for SST 241-C-106 is adequate. Further 
evaluation may conclude that this tank could be grouped with the non-gas release event tanks; 
however, this change would require a safety basis amendment. 

The requirements kom AC 5.10, “Ignition Controls,” remain unaffected for this retrieval 
activity for the following reasons: (1) the installed equipment meets all ignition control 
requirements; and (2) there are no activities that would modify or otherwise change other 
equipment in any way that would affect the ability to meet ignition source requirements. 

The requirements from AC 5.1 1, “Flammable Gas Monitoring Controls,” remain unaffected. 
Access to the areas for required monitoring remains available during installation and operation. 
There is no modification to the tank structure or equipment installation that would cause any 
indication that monitoring activities or instrumentation would not work as intended. Therefore, 
it is determined that retrieval of the liquid waste in SST 241-C-106 following sluicing of the 
sludge would not prevent flammable gas monitoring requirements from being implemented. 
Thus, AC 5.1 1 remains valid as currently approved. Sluicing is considered a global waste 
disturbing activity and would require periodic monitoring, established in the control decision 
meeting conservatively as daily. 

AC 5.14, “Emergency Preparedness,” is included within the suite of controls to mitigate the 
results of a flammable gas deflagration. This retrieval activity will not impede or otherwise 
cause problems with emergency response procedures or actions. This control requires no 
changes or modifications as a result of sluicing of SST 241-C-106 sludge and subsequent 
transfers of liquid waste into the receiver DST. 
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There are no modifications to the SST 241-C-106 ventilation systems (either passive or active), 
nor any activities associated with the sluicing and subsequent liquid waste transfers, that would 
adversely affect AC 5.18, “HEPA Filter Controls.” There is no activity that would interfere 
with measuring the radiation levels or replacing filters. The major requirement is that the 
HEPAs and other filters have administrative limits on the source terms such that the direct 
reading of radiation levels of the installed HEPA housing must be 5 2.0 E-03 Svih 
(5200 mremih) on contact. This protects the source-tern assumptions used in the accident 
analysis. The readings measure gamma radiation, the principal contributor being I3’Cs. The 
cesium concentration derived from the BBI (Appendix A, Tables A-1 and A-2) shows that the 
I3’Cs content is 5.36 E+04 pCi/L in the supernatant and 4.96 E+05 pCi/L in the sludge. Thus, 
the cesium concentration in the vapor space would remain relatively constant during sluicing 
and liquid waste transfers, indicating that the ability to measure contamination levels on the 
filters using 137Cs as the benchmark remains valid. Thus, it remains possible to measure 
contamination on the filters using gross gamma readings and AC 5.18 remains valid. 

Controls associated with the flammable gas deflagration accident require use of process 
instrumentation, e.g., CAMS and radiation monitors. Because of this, AC 5.19, “Process 
Instrumentation and Measuring and Test Equipment,”’ is relied upon to provide assurance that 
equipment used to measure process parameters is properly maintained. Retrieval of the liquid 
waste from SST 241-C-106 following sluicing of the sludge will not modify or otherwise 
change process instrumentation such that it cannot be calibrated, checked, or othenvise 
maintained; thus, there is no adverse effect on this control. 

The discussion concerning AC 5.12, “Transfer Controls,” as applicable to the flammable gas 
deflagration accident is listed last. This is because the requirement related to transfers from an 
SST states that controls for flammable gas deflagrations remain valid upon completion of the 
transfer. The above discussions on the TSR controls for a flammable gas deflagration in an 
SST all conclude that they are valid; therefore, the requirements of AC 5.12 are met. 
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HEPA Filter FailureExposure to High Temperature or Pressure (Rep Acc 06): 

Frequency of Occurrence: A review of the hazard analysis database found that the hazardous 
conditions related to this analyzed accident are analogous to those in the hazard analysis 
database assigned to the analyzed accident. Thus, the analysis of HEPA filter failure- 
exposure to high temperature or pressure accident is valid for this activity. The frequency of 
occurrence without controls for the analyzed accident is listed as “anticipated” (F3) in FSAR, 
Table 3.3.2.4.2-3. The only hgh temperature hazardous condition involves a fire near the 
HEPA filter such as would be caused by a vehicle fuel tank rupture and subsequent fire. This 
hazardous condition is identical to all vehicle-related accidents and therefore would not relate 
to an increase of the frequency of occurrence for this accident. Hazardous conditions related to 
retrieval of the waste in SST 241-C-106 for closure were, for the most part, also considered to 
be anticipated. 

Aerosol generation and moisture buildup causing HEPA filter failure has been identified as 
documented in FSAR Appendix C, Table C-2, and the hazard analysis database. These are the 
two principal HEPA filter failure mechanisms identified for retrieval of the liquid waste in 
SST 241-C-106 for closure. This transfer activity is not significantly different from any other 
transfer such that in-tank spray leaks, in and of themselves, would cause an increase in the 
ffequency of occurrence of a HEPA filter failure. The analysis for this accident 
(”F-SD-WM-CN-099, Radiological and Toxicological Analyses of Tank 241-AY-102 and 
Tank 241-C-106 Ventilation Systems) involves disturbed waste analogous to sluicing (e.g., 
mixer pump operation and past-practice sluicing). The potential aerosollmoisture generation 
and entrainment into the ventilation system caused by the sluicing of the sludge in 
SST 241-C-106 and following liquid transfers into the DST receiver tank are similar in nature 
to what has been analyzed. Thus, with no new types of HEPA failure initiators and the 
aerosollrnoisture generation mechanisms similar to that currently in the FSAR accident 
analysis, it is concluded that retrieval of the liquid waste in SST 241-C-106 for closure will not 
increase the frequency of occurrence of the HEPA filter failure--exposure to high temperature 
or pressure accident. 

Consequence: The consequences for the analyzed accident for a HEPA filter failure caused by 
exposure to high temperature or pressure are below offsite evaluation guidelines, but do exceed 
onsite evaluation guidelines (S2) as presented in FSAR, Table 3.3.2.4.2-3 and Table 3.3.2.4.2- 
4. Hazardous conditions related to this activity were assigned safety consequence of S2, or 
affecting the onsite (co-located worker), as documented in the control decision record. The 
analysis for this accident (HNF-SD-WM-CN-099) involves disturbed waste analogous to 
sluicing (e.g., mixer pump operation and past-practice sluicing). This calculation uses a 
partition ffaction (aerosols) of 10-8 for both mixer pump operation and sluicing. Thus, the 
release calculation for mixer pump operation (HNF-SD-WM-CN-099, Attachment 8) is a valid 
comparison for the sluicing operations in SST 241-(2-106. The major variable in the analysis 
that needs to be considered is the ULD. From the release calculation (”F-SD-WM-CN-099, 
Attachment 8) used in the accident analysis, the aerosols and HEPA filter loading is considered 
to be 10% solids and 90% liquids. Using the BBI presented in Appendix A, the onsite ULD 
for accidents involving the waste in SST 241-C-106 is 2.30 E+01 Sv/L for the liquid and 2.93 
E+04 for the sludge. Thus, the SST 241-C-106 ULD, based on the 10-90 solid-liquid ratio, 
computes to 2.92 E+03 Sv/L. The calculation for the accident analysis lists an inhalation ULD 
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of 1.7 E+05 Sv/L (HNF-SD-WM-CN-099). The calculations are all linear equations; therefore, 
a computation of the consequence of sluicing of SST 241-C-106 can be estimated by a simple 
proportion to the ULDs. The ratio of SST 241-C-106 to those used in HNF-SD-WM-CN-099, 
Attachment 8 of the calculation note is 0.017; thus, the consequences shown in the calculation, 
when multiplied by this ratio, reflect the consequences of a HEPA filter failure for 
SST 241-(2-106. Table 4-1 shows the comparison ofthe consequence for HEPA filter failure. 
In all cases, the consequence for sluicing of SST 241-C-106 remains below the value shown in 
the FSAR. This analysis is conservative, insofar as each sluiceitransfer cycle will reduce the 
amount of waste that can be mobilized (especially the liquid phase), as such the headspace 
aerosol ULD will be lessened as the retrieval proceeds. 

Receptor 

Table 4-1. Unmitigated Consequence of a HEPA Filter Failure-Exposure to High 
Temperature or Pressure for Sluicing of SST 241-C-106. 

Mixer pump 
consequence 241-c-106 Analyzed accident' 

analysis' 
ISV) 

(W enhanced sluicing4 
(W 

Event 

Onsite 

High Temperature 2.5 E-01 (12 br) 4.25 E-03 5.9 E-03 

Overpressure 3.2 E-01 (12 hr)' 5.44 E-03 5.3 E-02 
- 

Wettine 2.5 E-01 112 hd3 4.25 E-03 - 

Offsite 

Notes: 
' Excerpted from Attachment 8, Table 2 of HNF-SD-WM-CN-099, Radiological and Toxicological Analyses of Tank 

241-AY-IO2 and Tank 241-C-106 Venrilahon Systems, Rev. IE, Fluor Daniel Northwest, Inc., Richland, Washington. 
Includes only effects due to releases from ventilation system followed by unfiltered release from headspace through 

failed filter. Effects due to initiating event (e.g., flammable gas deflagration) must be added to obtain total consequences. 
' Continuous release doses (uniform over 12 hr onsite and 24 hr offsite) can be extrapolated to annual average doses by 

multiplying by 15.2 and 9.0 for the onsite and offsite receptors, respectively. 
' Calculated by multiplying the mixer pump consequence by the ratio of the unit-liter doses (mixer pump analysid241 -C- 

106, which equals 0.017). 

Reporr, Rev. 3H, CH2M HILL Hanford Group, Inc., Richland, Washington. 
Excerpted from Tables 3.3.2.4.2-3 and 3.3.2.4.2-9 of HNF-SD-WM-SAR-067, Tank Farms Final Sa& Analysis 

HEPA = high-efficiency particulate air (filter) 
SST = single-shell tank. 

High Temperature 3.5 E-04 (24 hr) 5.95 E-06 8.5 E-06 

Overpressure 4.0 E-04 (24 hr)' 6.80 E-06 4.9 E-05 

Wettine 3.5 E-04 124 hr)3 5.95 E-06 - 

The transfer of waste generates waste in the receiver DST. The partition fraction (aerosolized 
waste) can be equivocated to either sluicing or mixer pump operation, so the comparison to the 
analysis in HNF-SD-WM-CN-099, Attachment 8, is valid. From Appendix A of this report, 
the 10% solid-90% liquid onsite ULDs after retrieval for DST 241-AY-102 is 3.09 E+03 SvL, 
respectively. This is below the ULD in the analysis and would therefore result in releases 
lower than the analysis. Thus, the HEPA filter failure consequences for sluicing of 
SST 241-C-106 and subsequent slurry transfer is shown to have consequences lower than the 
HEPA filter failure-exposure to high temperature or pressure analyzed accident. 
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Controls: There are two safety-significant items of equipment important to safety associated 
with this accident: ventilation stack CAM interlock systems and HEPA filters. The HEPA 
filters are only applicable to the 244-AR Vault system. The activities associated with retrieval 
ofthe waste in SST 241-C-106 for closure will not directly affect the CAM interlock systems. 
There is no interaction between the CAM interlock with the equipment for sluicing, so there 
would be no effect on the performance of the CAM interlock for the SST 241-C-106 
ventilation system. Transfers into a DST are a normal operation; therefore, the additional 
solids content of a supernatant transfer would have no effect on the CAM interlock system for 
the DST ventilation. Because there would be no effect on the CAM interlock system, it 
follows that there is no adverse effect or required revisions to LCO 3.1.4, “Ventilation Stack 
CAM Interlock Systems” (HNF-SD-WM-TSR-006). 

AC 5.18, “HEPA Filter Controls,” is also credited for this accident. For retrieval of the liquid 
waste in SST 241-C-106 for closure, the HEPA filter source-term requirements of AC 5.18 are 
applicable. The major requirement is that the HEPA filters and other filters have 
administrative limits on the source terms such that the direct reading of radiation levels of the 
installed HEPA filter housing must be 5 2.0 E-03 Svih (5 200 mrem/h) on contact. This 
protects the source-term assumptions used in the accident analysis. The readings measure 
gamma radiation, the principal contributor being ‘37Cs. The cesium concentration in the DST 
receiver tank would remain relatively constant. Consequently, the amount of entrained cesium 
would not change sufficiently to invalidate the assumption that the total dose is proportional to 
the cesium contribution. The cesium concentration derived from the BBI (Appendix A, 
Tables A-1 and A-2) shows that the 137Cs content in SST 241-C-106 is 5.36 E+04 pCi/L in the 
supernatant and 4.96 E+05 pCi/L in the sludge. Thus, the cesium concentration in the vapor 
space would remain relatively constant during sluicing and liquid waste transfers, indicating 
that the ability to measure contamination levels on the filters using 137Cs as the benchmark 
remains valid. Thus, it remains possible to measure contamination on the filters using gross 
gamma readings and AC 5.18 remains valid. The final control associated with HEPA filter 
failure--exposure to high temperature or pressure is AC 5.19, “Process Instrumentation and 
Measuring and Test Equipment.” For this accident, the CAMS and CAM interlock system plus 
the HEPA filter radiation monitoring equipment are all that are affected. Retrieval of the liquid 
waste in SST 241-C-106 for closure activities will have no adverse effect on this equipment or 
the equipment used for calibration and maintenance; therefore, this control remains valid 
without any changes or restrictions. 

Fire in Contaminated Area (Rep Ace 07): 

Frequency of Occurrence: A review of the hazard analysis database found that the hazardous 
conditions assigned to this analyzed accident are similar in nature and the analyzed accident is 
a valid analysis. The frequency of occurrence without controls for the analyzed accident is 
listed as “anticipated” (F3) in FSAR, Table 3.3.2.4.3-1. The highest frequency hazardous 
condition related to this activity was determined to be “anticipated” (F3). The anticipated 
hazardous condition identified with retrieval of the waste in SST 241-C-106 for closure is 
rupture of a vehicle fuel tank and subsequent fire in a contaminated area. This hazardous 
condition is analogous to that analyzed in the FSAR. Because the conditions are the same, the 
frequency of occurrence for this accident remains unchanged. 
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Consequence: The consequence for this analyzed accident, as listed in FSAR, 
Table 3.3.2.4.3-1, exceeds the onsite release radioloDca1 and toxicological evaluation 
guidelines but does not exceed those for offsite releases. The accident analysis uses a 67 vol% 
AWF fluid 33 vol% AWF solid slurry as the material at risk (MAR) with an onsite ULD of 
5.65 E+05 Sv/L (Appendix A, Table A-13). Conservatively, a waste transfer leak of 
SST 241-C-106 slurry would create a contaminated area with an onsite ULD for the slurry 
would be 9.68 E+03 S v L  This is approximately two orders of magnitude less than that for the 
analyzed accident. The ULD affects the release consequence linearly; thus, the smaller ULD 
reflects a smaller consequence compared to the analyzed accident. 

Controls: There are two controls assigned to this accident. AC 5.10, “Ignition Controls,” is 
relied upon as a preventive measure, specifically the vehicle controls. Tlns requires that fuel 
tanks be protected against damage, and traffic route controls and barricades be placed to 
prevent vehicles from striking risers and other aboveground structures. The installation of 
equipment and subsequent retrieval activity do not contain requirements nor is there any 
condition that would prevent the vehicle controls of AC 5.10 to be fully implemented. 

AC 5.14, “Emergency Preparedness,” is included within the suite of controls to mitigate the 
results of a fire in a controlled area. This retrieval activity will not impede or otherwise cause 
problems with emergency response procedures or actions. This control requires no changes or 
modifications as a result of sluicing of SST 241-C-106 sludge and subsequent transfers of 
liquid waste into the receiver DST. Consequently, it is concluded that retrieval of the waste in 
SST 241-C-106 for closure will not adversely affect these procedures associated with the fire 
in contaminated area analyzed accident. 

Oreanic Solvent Fire mep Acc 09): 

Frequency of Occurrence: Two hazardous conditions (C106PHASE-1-H-05 and 
C106PHASE-1-H-06) were identified; however, the frequency of occurrence was determined 
to be “beyond extremely unlikely” based on the retrieval method that sluicing would not 
introduce organic solvents, plus the wet condltions would not create ignition sources. 
SST 241-C-106 is not listed in the analyzed accident as containing sufficient organic solvents 
to initiate the accident; therefore, it is determined that there is no effect on the frequency of 
occurrence for this accident. 

Consequence: There is no waste addition to SST 241-C-106. In fact, as the retrieval 
proceeds, the MAR will be reduced significantly as compared to other SSTs or the DSTs; 
therefore, there would be no increase in the consequence of an organic solvent fire in that tank. 
Table 5-1 from the release analysis for this accident (WHC-SD-WM-CN-032, Analysis of 
Consequences of Postulated Solvent Fires in Hanford Site Waste Tanks) lists the radiological 
input data to the analysis. Table 4-2 provides a comparison of the radiological information 
used in the analysis to that provided in Appendix A. In all cases, the values of the ULDs for 
SST 241-C-106 and the receiver DST are much smaller than those used in the analysis. It is 
concluded that retrieval of the liquid waste in SST 241-C-106 for closure following sluicing, 
the sludge will not increase the consequence of the organic solvent fire analyzed accident. 
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Table 4-2. Comparison of Unit-Liter Dose as Related to the Organic Solvent Fire Analysis 

Notes: 
’ The ULD actual is derived from the information provided in Appendix A. 

The ULD analysis for the organic solvent fire accident is excerpted from Table 5-1 of WHC-SD-WM-CN-032, 1998, 
Analysis of Consequences of Postulated Solvent Fires in Hanjord Site Waste Tanks, Rev. 0, Westinghouse Hanford Company, 
Richland, Washington. 

purpose of comparison, ULD analysis values were excerpted from Table 4-5 of RPP-5924,2002, Radiological Source Terms 
for Tank Farms Safe9 Ana/ysis, Rev. 0, CH2M HILL Hanford Group, Inc., Richland, Washington. 

’ The ULD for DST and AWF solids were not listed in the FSAR accident analysis, WHC-SD-WM-CN-032. For the 

AWF = aging waste facility. 
DST = double-shell tank. 
FSAR = Final Safety Analysis Report 
ULD = unit-liter dose. 

Controls: There is no equipment important to safety credited with mitigation or prevention of 
the organic solvent fire analyzed accident; however, there are four administrative controls 
listed for this accident. Of those, AC 5.10, “Ignition Controls,” is relied upon as a preventive 
measure for those key elements concerning lightning, flame cuttinglwelding and equipment 
installation, and vehicle controls. The activities associated with installation of equipment, 
sluicing, and then transfer of the liquid waste from SST 241-C-106 can be accomplished within 
the restrictions of the lightning controls with no reservations or restrictions. Likewise, the 
controls for cuttinglwelding and equipment installation can also be met. Finally, the vehicle 
controls (fuel tanks to be protected against damage and traffic route controls and barricades to 
be placed to prevent vehicles from striking risers and other aboveground structures) are easily 
met with no restrictions or reservations. Thus, installation of equipment and subsequent 
retrieval activity do not contain requirements nor is there any condition that would prevent 
implementation of those key elements of AC 5.10. 

Natural Phenomena - High Wind (Rep ACC 10): 

Frequency of Occurrence: Retrieval of the liquid waste in SST 241-C-106 requires removal 
of some existing long-length equipment. The wind-related hazardous condition is related to 
wind damage to the flexible receiver and subsequent release of tank waste. The frequency of 
occurrence for the analyzed accident for wind damage to a flexible receiver is “anticipated” 
(F3). Except for the specificity of the hazardous condition (removal of long-length equipment 
from SST 241-C-106), this hazardous condition is identical to the accident analysis scenario. 
Thus, the fiequency of the hazardous condition is established as “anticipated” (F3), the same as 
the analyzed accident. 
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Consequence: The analyzed accident is based on a release of 3 gal of tank waste, which does 
not exceed evaluation guidelines for an onsite release. That is considerably less than the 
potential holdup of approximately 40 gal of waste that could be contained in the heel jet pump 
as it is removed. Thus, the consequence of this analyzed accident is increased and may 
potentially exceed evaluation guidelines. The consequence of this condition was evaluated in 
the safety evaluation report (SER) (Schepens 2002) and found to potentially exceed onsite 
guidelines. 

Controls: Because the specific conditions for removal of the heel pump from SST 241-(2-106 
may exceed evaluation guidelines, additional controls were required by the SER (Schepens 
2002), specifically: 

The receiver bag to be used for the heel pump will be designed and constructed of material of 
sufficient strength to contain the MAR resulting from postulated failures of equipment (Le., the 
heel pump flexible hose and 590 lb of waste). The design and material of the receiver bag as 
described by H-2-79350, “TWRS 70’ Flexible Receiver Bag Assy for 42” Riser,” will be 
verified by mock-up testing. To ensure receiver bags have not degraded during storage, the 
receiver bag used shall have been in storage < 7 yr and protected from ultraviolet light. 

Tank Failure due to Excessive Loads (Rep Acc 12b): 

Frequency of Occurrence: The frequency of occurrence for the analyzed accident was found 
to be an “unlikely” (F2) event based on multiple yearly lifts of large mixer pumps. This was 
established using a frequency of occurrence of a load drop over a range of 2.5 x 1O-j to 3 x lo4 
per lift. The hazardous condition identified for retrieval of the liquid waste from 
SST 241-C-106 is associated with removal of the heel jet pump, a single activity. Thus, the 
established frequency of occurrence for a single lift is appropriate. Therefore, the established 
frequency of occurrence for this particular hazardous condition (ID No. C106PHASE-1-A-13) 
of “unlikely” (F2) is a conservative value and does not increase the frequency of occurrence for 
the analyzed accident. 

Consequence: The analyzed accident found that the consequence of dropping a mixer pump 
exceeded the onsite evaluation guidelines but did not exceed the offsite limits. The damage 
from a high lift of the heel jet pump would be similar. The lifting activity was subject to a 
USQ evaluation (for this particular lift, USQ No. TF-03-0001). Among the conclusions, the 
USQ evaluation identified that the lift height exceeds the boundary of the accident analysis. 
The consequence of this particular condition was evaluated in the SER (Schepens 2002) and 
found to be within the bounds of the analyzed accident. 

Controls: AC 5.16, “Load Lifting and Dome Loading Controls,” is credited for prevention of 
this accident. The controls for removal of the heel jet pump were evaluated in the SER 
(Schepens 2002) and found to be inadequate. The following controls specific to removal of 
long-length equipment from SST 241-C-106 were required as part of the approval to remove 
this equipment: 

AC 5.16.2a.2 is applicable; it states, “For mechanically lifted loads within 20 ft  of SSTs 
(100 Series), DSTs, and AWF tanks, the lower equipment boundary of the lifted item 
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(e.g., bottom of the cover block, thermocouple tree) shall be < 20 ft  above surface grade, or 
pit floor above a WASTE storage tank (covered or uncovered).” 

Critical lift procedures shall be used for removal of the heel pump and transfer pump from 
SST 241-C-106. The critical lift procedure shall not allow lifting in wind speeds that 
exceed 15 miih. 

0 

The WSSP-1 packaging container will be positioned such that the minimum distance from 
the edge of any waste tank to the container is at least equal to the length of the pump being 
lifted. 

Tank Failure due to Vacuum or Degradation (Rea Acc 131: 

Frequency of Occurrence: This accident is covered under the analyzed accident, tank failure 
due to excessive loads. Included in this analysis is tank failure caused by excessive vacuum 
caused by (1) failures in the ventilation system with continued exhaust operation; (2) cool 
down after certain accidents (e.g., fire); or (3) cooling of the atmosphere or waste as the result 
of the addition ofwater as listed in FSAR, Section 3.4.2.1. The accident analysis found that a 
vacuum of 8 lb/in2 is required to damage a waste tank. The active ventilation system in 
SST 241-C-106 does not have the ability to produce the 8 lb/in2 of vacuum required for tank 
failure (UP-13222). The frequency of these hazardous conditions, as listed in FSAR, 
Appendix C, is identified as “extremely unlikely” (Fl) or “beyond extremely unlikely” (FO). 
The tank failure due to excessive vacuum hazardous conditions identified for retrieval of the 
waste in SST 241-C-106 for closure are similar in nature to those found in FSAR, Appendix C; 
all have the same Fl/FO frequency of occurrence. The ventilation system for the primary 
receiver DST or alternate DST remains unchanged by &s activity. Currently, these systems 
do not have the ability to create vacuum-induced tank damage. Subsequently, it is concluded 
that the kequency of occurrence for this analyzed accident remains unchanged. 

Consequence: The accident uses a source term of dry saltcake as the bounding MAR. 
Retrieval of the liquid waste in SST 241-C-106 for closure involves sluicing to mobilize sludge 
which, being moist, would not be released in appreciable amounts. The additional waste from 
SST 241-C-106 in receiver DST will increase the source term ULD for the liquids because the 
ULDs in the source tank are greater than for either receiver tank as shown in Appendix A. 
However, when compared to the bounding DST and AWF values presented in Appendix A, 
Table A-13, these values remain much less. For these reasons, it is concluded that sluicing of 
SST 241-C-106 and following liquid transfer to the AWF receiver tank DST 241-AY-102 will 
not increase the consequence of tank failure due to vacuum or degradation. 

Controls: There are no TSR-level controls identified to either mitigate or prevent this 
accident. There are several defense-in-depth (DID) controls identified in the FSAR, 
Table 3.4.2.1-5. Of these, only one DID control is specific to excessive vacuum conditions in 
the tank. This specific DID control is the tank pressure monitors and/or alarms that provide 
indication of potential tank failure due to excessive vacuum or pressure conditions. There is no 
planned modification to the tank or equipment installation that would interact or cause a 
problem with monitoring the tank vapor space pressure in either SST 241-C-106 or 
DST 241-AY-102. The hazardous conditions identified for this retrieval activity do not require 
TSR-level controls because of the low frequency of occurrence. 
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Tank Bump mea Acc 18A): 

Frequency of Occurrence: A review of the hazard analysis database found that the hazardous 
conditions assigned to this analyzed accident reflect the conditions in tanks with high heat 
loads. The tank bump-related hazardous conditions identified for enhanced sluicing of 
SST 241-C-106 are related to the past-practice sluicing as documented in a previous revision of 
the FSAR, Rev. 3-C. The frequency of occurrence without controls identified in Addendum 1 
to the FSAR, Rev. 3-C is listed as “anticipated” in Table 3.4.2.1 1-1. These tank bump 
hazardous conditions for the enhanced sluicing activities for retrieval of the waste in SST 241- 
C-106 for closure were found to be “beyond extremely unlikely” (FO) because of the limited 
amount of waste remaining in the tank. This is documented in the accident analysis, FSAR, 
Rev. 3-D, Section 3.4.2.1 1, which removes SST 241-C-106 from consideration for this 
accident because the supernatant depth is < 3 A. The heat load in primary receiver tank, DST 
241-AN-106, including the waste transferred from SST 241-C-106, is estimated to be 7,300 
BTUh (RPP-13707, Process Control Plan for Tunk241-C-106 Closure). This is well below 
the 29,000 BTUh limit established in the accident analysis where tank bump is a concern. For 
the alternate receiver tank, DST 241-AY-102, the small amount of additional waste will not 
change the heat loading such that a tank bump would be imminent; thus, the anticipated 
frequency of occurrence in that tank is not challenged. The controls for this accident are 
preventive in nature; however, this retrieval activity has no adverse effect on the controls as 
discussed below, and therefore could not affect the frequency of the controlled accident. 
Consequently, it is concluded that retrieval of the waste in SST 241-C-106 for closure will not 
increase the fiequency of occurrence of the tank bump accident. 

Consequence: The consequence of the analyzed tank bump accident is shown to exceed the 
onsite radiological and toxicological evaluation guidelines as documented in FSAR, 
Table 3.4.2.1 1-2. Offsite evaluation guidelines are not challenged. The only tank of concern 
where a tank bump is considered is the alternate receiver tank, DST 241-AY-102. The diluted 
waste from enhanced sluicing of SST 241-C-106 does not increase the concentration of the 
MAR, because the tank already contains most of that waste, plus the addition is diluted by 
large amounts of raw water as shown in the ULD tables in Appendix A. Therefore, it is 
concluded that retrieval of the waste in SST 241-C-106 for closure will not increase the 
consequence of the tank bump accident. 

Controls: Two safety-significant items of equipment important to safety are credited for this 
analyzed accident: the temperature monitoring systems in the DSTs and AWFs, and the 
DST 241-AY-102 annulus ventilation system. Transfer ofwaste from SST 241-C-106 into 
DST 241-AY-102 would not be significantly different from any other waste transfer and, 
accordingly, would not adversely affect this equipment, including any of the provisions for the 
temperature controls, LCO 3.3.2, “DST and AWF Tank WASTE Temperature Controls,” and 
LCO 3.3.3, “Tank 241-AY-102 Annulus Ventilation System” (HNF-SD-WM-TSR-006). One 
additional administrative control is credited for this analyzed accident, AC 5.19, “Process 
Instrumentation and Measuring and Test Equipment.” This control ensures that the 
temperature monitoring instrumentation is maintained. Retrieval activities associated with 
closure of SST 241-C-106 would not affect this control in any way. 
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Unfiltered Release (Rep Acc 18B): 

This accident is analyzed as a part of the HEPA filter failure-exposure to high temperature or 
pressure (Rep Acc 06) analyzed accident discussed above. 

Mixinp of Incompatible MateriaLToxic Vapor Generation (Rep Acc 23): 

Frequency of Occurrence: A review of the hazard analysis database found that the hazardous 
conditions associated with th s  analyzed accident are similar in nature to existing hazardous 
conditions, and thus the analyzed accident is a valid analysis for this postulated accident. The 
frequency of occurrence without controls for the analyzed accident is listed as “anticipated” 
(F3) in FSAR, Table 3.3.2.4.1 1-1. The frequency of occurrence of hazardous conditions 
related to this retrieval activity were determined to be “beyond extremely unlikely” (FO) based 
on the analysis documented in UP-13707 indicating that these proposed transfers would not 
react with the waste in the receiver tank. Therefore, it can be concluded that the activity would 
not create a situation where toxic vapor is generated; subsequently, there is no effect or 
increase on the frequency of occurrence of this analyzed accident. There are no TSR-level 
controls for this accident, so the mitigated frequency does not have to be evaluated. It is 
concluded that this activity would not increase the frequency of occurrence of this analyzed 
accident. 

Consequence: The analyzed accident in FSAR, Table 3.3.2.4.1 1-1, shows that the 
toxicological sum of fractions is below evaluation guidelines and thus would only affect the 
facility worker. Because releases from transfer of the liquid waste in SST 241-C-106 to 
DST 241-AY-102 were shown to be insignificant insofar as reaction of tank waste 
(Reynolds 2001), it is concluded that this activity will not increase the consequence of this 
accident. 

Controls: The analyzed accident does not rely upon any TSR-level or DID controls. The low 
frequency of occurrence for the hazardous conditions specific to retrieval of the waste in 
SST 241-C-106 for closure does not require controls. 

Waste Transfer Leak into Structure; Soil Surface or into Atmosphere; or Due to Misroute 
JRep Acc 33A, 33C, and 33D): 

Frequency of Occurrence: A review of the hazard analysis database found that the hazardous 
conditions assigned to this analyzed accident are analogous to hazards in the hazard analysis 
database for the waste transfer leak accidents. Thus, the analyzed accident for waste transfer 
leaks is valid for this activity. The frequency of occurrence without controls for the analyzed 
accident is listed as “anticipated” (F3) in FSAR, Table 3.3.2.4.7-1. The frequency of 
occurrence for hazardous conditions related to this activity was determined to be “anticipated” 
(F3). This activity involves transfer of waste liquids from SST 241-C-106 to 
DST 241-AY-102. The supernatant transfer pump is rated to deliver about 125 gaUmin at 
52 Ib/in2 (normal operating point) with a maximum shutoff (no flow) pressure of 64 Ib/in2 
(see Figure 2-4). This is well below the maximum working pressure of the HMTL and the 
compliant underground transfer line such that transfer line integrity would not be challenged as 
detailed in Section 2.1.3. Thus, it is concluded that the transfer line is not operating at a 
condition where failure is imminent. The safety basis waste leak analysis (RF’P-5667, 
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Stochastic Consequence Analysis for Waste Leah)  basis of the analysis is a flow of 
155 gaVmin at 1,040 ft  of head (-500 lb/in2) with a no-flow head of 1,440 ft  (- 625 lb/in2). 
The design transfer conditions are less than the pressures or flows of that analyzed; therefore, 
this activity cannot be considered to immediately result in a waste transfer leak. Therefore, it 
is also concluded that this activity will not significantly affect the frequency of occurrence of 
the uncontrolled accident. The allocated controls, as documented in the control decision 
record, are only those controls relied upon in the analyzed accident. They are a combination of 
mitigative and preventive controls. In all cases, the analyzed accident controls were allocated 
as written with no recommendation or requirements for revision. Because the hazardous 
conditions are similar in nature to others associated with the analyzed accident, and allocated 
controls were selected from those used to mitigate or prevent the accident, it is determined that 
there would be no increase in the frequency of occurrence of the accident with controls. 
Consequently, it is concluded that this retrieval activity would not increase the frequency of 
occurrence of this analyzed accident. 

Consequence: The consequence for the analyzed accident is listed as being below the offsite 
evaluation guidelines but exceeding those for the onsite receptor as presented in FSAR, 
Table 3.3.2.4.7-1. The waste transfer from SST 241-C-106 to the receiver DST will be a liquid 
(supernatant) with a possibility of a small amount of entrained tank solids. A 30% solids 
transfer is considered to be a bounding limit of transfer where, beyond t h ~ s ,  solids settling and 
potential plugging would be anticipated. Consequently, a 30% solids loading would be 
considered a conservative number. The onsite ULD established for SST 241-C-106 in 
Appendix A is 2.30E+01 S v L  for supernatant and 2.93 E+04 Sv/L for the sludge. The 
maximum supernatant concentration in the slurry would be for the initial sluicing effort and 
resulting transfer. Following transfers, SST 241-C-106 would contain much less tank liquid 
waste, grading down to almost none at the end of the retrieval campaign. The solids in the 
sluny would he conservative considering the initial sluny contained 33% sludge. Thus, the 
onsite ULD for the slurry is a combination of the ULDs for the supematant and sludge is 
9.68E+03 Sv/L as shown in Appendix A. The analyzed accident is based on a range of ULDs. 
Specifically to SST 241-C-106, the ULD for tank liquid waste from the safety basis accident 
analysis (RPP-5667) is 1.72 E+03 Sv/L for tank waste liquids (supernatant) and 8.68 E+03 for 
the tank waste solids. The ULD for the solids is an order of magnitude higher than that shown 
in the safety analysis; however, this value lies within the range of ULDs evaluated. According 
to the waste leak analysis (RPP-5667, Appendix F), the solids in SST 241-C-106 comprise 
< 0.2% of the total solids. The stochastic analysis-based source term was volume weighted; 
thus, the probability of leaking the solids from SST 241-C-106 is proportional to the waste 
volume fraction it represents. The inclusion of SST 241-C-106 solids accounts for < 0.2% of 
the source term. An increase of a factor of 10 would then provide a small incremental increase 
in the calculated releases of < 2%. This is an insignificant increase, especially considering the 
calculations are done conservatively and that the retrieval activities will send more and more 
dilute waste as the sluicing process and subsequent transfers proceed. Therefore, it is 
concluded that the waste transfer from SST 241-C-106 associated with the retrieval for closure 
will not significantly increase the consequence of a waste transfer leak. 

Controls: The following are the safety-significant SSC identified as providing mitigative or 
preventive functions related to waste transfer leaks. 
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Pipe encasements are relied upon as mitigative measure to direct the flow of leakage from a 
primary transfer line to waste transfer-associated structure for detection. There are no 
modifications to transfer-related structures or any operational concerns that would damage or 
otherwise adversely affect pipe encasements. The pipe encasements work in conjunction with 
the transfer leak detection systems. There are no modifications to transfer-related structures or 
any operational concerns that would damage or otherwise affect the leak detection system. 
LCO 3.1.3, “Transfer Leak Detection Systems,” requires transfer leak detection systems to be 
operable. There are no transfer-related structure modifications or operations related to this 
retrieval activity that would affect operability or in any way impede operability checks, 
maintenance, or any other activity related to the leak detectors. The Supernatant transfers fall 
well within those analyzed for the waste transfer accident and will not affect action times or 
surveillance frequencies. 

Overground transfer system encasements and connections are also identified as 
safety-significant SSC. There are no modifications to transfer-related structures or any 
operational concerns that would damage or otherwise adversely affect the overground transfer 
system. As with the pipe encasements, the overground encasements work in conjunction with 
the transfer leak detection systems discussed in the previous paragraph. 

There is a potential backflow of waste into the raw water system because it will be used to 
flush the transfer lines. Thus, the pressure switch interlock or alarm system on the service 
water line is considered a safety-significant SSC. The pressures and flows of the water system 
and waste transfer pump will not damage the instrumentation. There is no retrieval activity, 
either during equipment installation or transfer operations that would damage this equipment. 
Therefore, there should be no damage or other adverse effect on this equipment. LCO 3.1.2, 
“Service Water Pressure Detection Systems,” requires that this system be operable. Again, 
there are no activities associated with the equipment installation and transfer operations that 
would adversely affect operability. Additionally, there are no activities that would delay 
response actions in the event that the system is declared inoperable for any reason. Likewise, 
there are. no activities that would restrict the ability to do functional tests or required 
surveillance, nor would the surveillance period need to be changed (shortened) for any reason 
because of possible deterioration of the system or possible higher release consequences. 

In addition to the two LCOs discussed in the previous paragraphs, there are eight 
administrative controls associated with the waste transfer leak analyzed accident and applicable 
to this retrieval activity. The requirements of AC 5.12, “Transfer Controls,” can be met with 
no restriction or modification. There are no equipment installation activities that prevent 
protection of the overground transfer line f?om vehicle impact. There is no instance where 
installed equipment or retrievaVtransfer operations prevent isolation valves from functioning 
properly. Likewise, retrievaVtransfer operations will not interfere with performing accurate 
material balance measurements during transfers. There is no installed equipment or 
retrievaVtransfer operations that prevent ensuring that encasement seal loop drain line isolation 
valves (hydrostatic test lines) associated with physically connected piping provide an open 
drain path to the pits in accordance with AC 5.13, “Encasement Seal Loop Controls.” This 
retrieval activity will not impede or otherwise cause problems with emergency response 
procedures or actions in accordance with the requirements of AC 5.14, “Emergency 
Preparedness.” There are no activities or installed equipment that would restrict or prevent 
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calibration, maintenance, or use of process instrumentation, measuring, and test equipment in 
accordance with the requirements of AC 5.19, “Process Instrumentation and Measuring and 
Test Equipment.” All transfer pumping equipment is designed to meet the requirements of 
AC 5.20, “Transfer Pump Administrative Lock Controls,” and there are no transfer operation 
processes whereby this procedure could not be followed. Likewise, tank level measurement 
equipment, service water flow totalizers, other measurement equipment, and retrievaVtransfer 
operations do not adversely affect the ability to meet the requirements of AC 5.21, “Tank 
Service Water Intrusion Monitoring Program.” AC 5.22, “Transfer System Cover Removal 
Controls,” is not affected in any way by equipment installation or retrievaVtransfer operations. 
Finally, there are no retrievalklosure activities that would cause any of the programs listed 
under AC 5.24, “Safety Management Programs,” to be adversely impacted. 

4.3 

The following question is evaluated in this section: Do any of the newly identified hazardous 
conditions adversely affect equipment important to safety such that there would be the possibility 
of a different type of malfunction. a significant increase in the frequency of malfunction, or an 
increase in the consequence of a malfunction? 

The finalized hazardous conditions related to retrieval of the waste in SST 241-C-106 for closure 
are associated with the following equipment important to safety: 

EFFECT ON EQUIPMENT IMPORTANT TO SAFETY 

. . . . . . . . . . . 

DST and AWF Tank Ventilation Systems (SC) 
SST Ventilation Systems (SC) 
Primary Tank Leak Detection Systems (SC) 
Pipe Encasements (SS) 
OGT System (SS) 
HEPA Filter Units (SS) 
DST 241-AY-102 Annulus Ventilation System (SS) 
Temperature Monitoring Systems (SS) 
Transfer Leak Detection Systems (SS) 
Ventilation Stack CAM Interlock Systems (SS) 
Pressure Switch Interlock or Alarms (Service Water Lines) (SS) 

The above safety-significant (SS) and safety-class (SC) systems listed are evaluated in the 
following paragraphs. 

AWF Tank Ventilation Systems (SC) 

Related Analyzed Accident: Flammable Gas Deflagration 

Safety Function: The AWF primary tank ventilation systems prevent the accumulation of 
flammable gas due to steady-state releases, thereby preventing the accident by reducing the 
frequency of occurrence. The system must maintain the vapor space to < 0 in. water gauge 
relative to atmospheric pressure. Verification of operability is on a daily basis. 
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Creation of a Malfunction of a Different Type: The transfer of liquid waste into a DST or 
AWF tank is a routine activity. The flow rates of transfer of the waste from SST 241-C-106 
are not beyond that which would be considered normal. The hazardous conditions identified 
for this activity are similar to those currently identified and evaluated in the hazard analysis 
database. There is no appreciable difference in the waste for this particular activity that would 
be of concern regarding damage or malfunction of a DST or AWF tank ventilation system 
beyond those currently identified, as evidenced by the hazard analysis database. Therefore, it 
is concluded that this activity will not create a malfunction of the DST or AWF tank ventilation 
systems of a different type. 

Effect on Frequency of Occurrence of a Malfunction: As evaluated previously for this 
activity, there is no adverse effect on the analyzed accidents (consequence or frequency) 
associated with a malfunction of a DST or AWF tank ventilation system. Transfer of the waste 
from SST 241-C-106 is a normal activity and the conditions of transfer (temperature, pressure, 
flow rate, or chemical constituents) are what would be considered a normal transfer. There are 
no additional activities associated with this proposed activity that directly affects the receiver 
tank. Therefore, it is concluded that retrieval ofthe waste in SST 241-C-106 for closure will 
not increase the frequency of occurrence of a malfunction of the tank ventilation system in the 
receiver AWF DST 241-AY-102. 

Effect on Consequence of a Malfunction: The DST and AWF tank ventilation systems are 
credited as a preventive measure for the flammable gas deflagrations-DST analyzed accident. 
As discussed previously, there is no increase in the consequence of this accident for this 
activity; therefore, there would be no increase in the consequence of a failure of the tank 
ventilation system in the receiver AWF DST 241-AY-102. 

SST Ventilation Systems CSC) 

Related Analyzed Accident: Flammable Gas Deflagration 

Safety Function: The active SST ventilation systems installed for retrieval of the liquid waste 
in SST 241-C-106 is not required to prevent the accumulation of flammable gas due to 
steady-state releases, as detailed in the above discussion of the flammable gas controls for a 
deflagration in an SST, thereby preventing a deflagration by reducing the frequency of 
occurrence. The active SST ventilation systems must maintain a negative vapor space pressure 
relative to the atmosphere with operability verified weekly. The passive SST ventilation 
systems provide a HEPA-filtered flow path to allow the vapor space to be in pressure 
equilibrium with the atmosphere. Barometric breathing through the passive ventilation system 
is sufficient to maintain the tank vapor space below 25% of the LFL. The passive breather 
filter isolation valve is checked every 10 days to ensure the flow path remains unobstructed. 

Creation of a Malfunction of a Different Type: The hazardous conditions identified for 
sluicing and transfer of liquid waste from SST 241-C-106 are similar to those currently 
identified and evaluated in the hazard analysis database. Sluicing creates moisture and 
aerosols that could potentially plug the HEPA filters and cause a failure from a high 
differential pressure, which also is identified in the hazard analysis database. The ventilation 
system could be damaged during removal or installation of equipment. The equipment and 
activities associated with the tank upgrades prior to sluicing are not considered unusual and 
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could not affect the ventilation system in a different way. The transfer of waste could create 
aerosols in the tank from a leak that would plug a HEPA filter. Again, this has been identified 
previously. The only addition to the tank is raw water, which will not adversely affect the 
ventilation system. Therefore, it is concluded that this activity will not create a malfunction of 
the ventilation system, active or passive, in SST 241-C-106. 

Effect on Frequency of Occurrence of a Malfunction: As evaluated previously for this 
activity, there is no adverse effect on the analyzed accidents (consequence or frequency) 
associated with a malfunction of an SST ventilation system. Sluicing would create moisture 
and some aerosols in the vapor space that plug the HEPA filter. This has been identified in the 
hazard analysis database. Removal and installation of equipment in the tank prior to retrieval 
could damage the ventilation system; however, this is considered a normal operation and is not 
performed any differently. For these reasons, it is concluded that retrieval of the liquid waste 
from SST 241-C-106 for closure will not increase the frequency of occurrence of a malfunction 
of its ventilation system. 

Effect on Consequence of a Malfunction: The SST tank ventilation systems are credited as a 
preventive measure for the flammable gas deflagrations-SST analyzed accident. As 
discussed previously, there is no increase in the consequence of this accident for this activity; 
therefore, there would be no increase in the consequence of a failure of the SST 241-C-106 
ventilation system. 

Primarv Tank Leak Detection Systems (SC) 

Related Analyzed Accident: Flammable Gas Deflagration 

Safety Function: The primary tank leak detection system provides an alarm to alert operators 
when tank waste (from misroutes or other system) leaks into the tank annulus to prevent a 
flammable gas deflagration in the annulus, thereby preventing the accident by decreasing the 
frequency of occurrence. The system, via conductivity probes or buoyancy type instrument, 
must detect an accumulation of 1 in. and provide an alarm signal. The annulus ventilation 
system CAMS are to operate continuously when the ventilation system is operating. The 
operability of the liquid waste detectors is verified every 6 months. 

Creation of a Malfunction of a Different Type: A transfer of SST 241-C-106 liquid waste 
into DST 241-AY-102, will not affect the primary tank leak detection in any way. The only 
possible interaction is a misroute or a leak in the primary tank. The liquid waste in 
SST 241-C-106 will not react or otherwise adversely affect the tank, the leak detectors, or the 
CAMS, such that they would malfunction. Therefore, it is concluded that retrieval of the liquid 
waste in SST 241-C-106 for closure will not create a malfimction of the primary tank leak 
detection system of a different type. 

Effect on Frequency of Occurrence of a Malfunction: A transfer of SST 241-C-106 liquid 
waste into the receiver DST would be no different than any other transfer. Thus, the likelihood 
of a misroute or causing a leak of the primary tank would remain unchanged. This would be 
the only way that this activity could interact with the leak detection system. The waste would 
not affect the leak detection system conductivity probes or buoyancy type instrument any 
differently from any other tank waste. Therefore, it is concluded that this activity will not 
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increase the frequency of occurrence of a malfunction of the primary tank leak detection 
system. 

Effect on Consequence of a Malfunction: The DST and AWF primary tank leak detection 
systems are credited as a preventive measure for the flammable gas deflagrations-DST 
analyzed accident. As discussed previously, there is no increase in the consequence of this 
accident for this activity; subsequently, there would be no increase in the consequence of a 
failure of the tank ventilation system in DST 241-AY-102. 

Pipe Encasements CSS) 

Related Analyzed Accident: Waste Transfer Leaks 

Safety Function: The pipe encasements direct the flow of leaked waste from the primary line 
to a waste transfer-associated structure for detection, thereby decreasing the consequence of a 
waste leak. This confines the leak to the annulus between the encasement and primary line and 
channels the leak to a pit at either end of the system for leak detection. Seal loop valve 
positions are verified prior to waste transfers to ensure they are open. 

Creation of a Malfunction of a Different Type: The hazards identified for transfer of waste 
from SST 241-C-106 to the DST receiver tanks are similar in nature to the transfer-related 
hazards associated with the waste transfer leak as listed in FSAR, Appendix C, Table C-2. 
Pressures and flows fall well within the waste transfer leak analysis. Consequently, it is 
concluded that retrieval of the liquid waste in SST 241-C-106 for closure will not create a 
malfunction of a different type in the pipe encasements. 

Effect on Frequency of Occurrence of a Malfunction: The pressures and flows for the waste 
transfers are well withm the operating pressures of the underground transfer lines; 
subsequently, there is no concern that this activity will create situations where failure of 
components is expected. There are no other activities that are unusual, both in the type of 
activity or the frequency (e.g., excavations or unusual pit entries), that could cause a 
malfunction of this equipment at a higher frequency than would be present for any other 
transfer-related operation. Therefore, it is concluded that retrieval of the liquid waste in 
SST 241-C-106 for closure will not increase the frequency of occurrence of a malfunction of 
the pipe encasements. 

Effect on Consequence of a Malfunction: A failure of the pipe encasement is related to a 
waste transfer leak. As shown in the analysis for that particular analyzed accident, there would 
be no increase in the consequence. Therefore, retrieval of the liquid waste in SST 241-C-106 
for closure will not increase the consequence of a malfunction of the pipe encasements. 

Over-Ground Transfer Svstem CSS) 

Related Analyzed Accident: Waste Transfer Leaks 

Safety Function: The over-ground transfer (OGT) encasements and connections direct the 
flow of leaked waste from the primary line to a waste transfer-associated structure for 
detection, thereby decreasing the consequence of a waste leak. This confines the leak to the 
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annulus between the encasement and primary line and channels the leak to a pit at either end of 
the system for leak detection. Seal loop valve positions are verified prior to waste transfers to 
ensure they are open. The OGT system vehicle impact barriers protect the piping from 
vehicle-related damage unless administrative vehicle access limits are imposed, thereby 
preventing the accident by reducing the frequency of occurrence. 

Creation of a Malfunction of a Different Type: The hazards identified for transfer of liquid 
waste from SST 241-C-106 to the DST receiver tank are similar in nature to the transfer-related 
hazards associated with the waste transfer leak as listed in FSAR, Appendix C, Table C-2. 
Pressures and flows fall well within the waste transfer leak analysis. The HMTL is well 
protected under steel plates used for radiation shielding. The aboveground structures are 
robust to ensure radiation shielding and, as a result, protect the line from damage. Structures 
are designed to protect the hose from damage due to bending, pinching, and sharp edges. 
Consequently, it is concluded that retrieval of the waste in SST 241-C-106 for closure will not 
create a malfunction of a different type in the OGT encasements and connections. 

Effect on Frequency of Occurrence of a Malfunction: The pressures and flows for the waste 
transfers are well within the operating pressures of the OGT system; subsequently, there is no 
concern that this activity will create situations where failure of components is expected. There 
are no other activities that are unusual, both in the type of activity or the frequency, (e.g., 
vehicle movements, crane operations) that could cause a malfunction of this equipment at a 
higher frequency than would be present for any other transfer-related operation. Therefore, it 
is concluded that retrieval of the liquid waste in SST 241-C-106 for closure will not increase 
the frequency of occurrence of a malfunction of the OGT encasements and connections. 

Effect on Consequence of a Malfunction: A failure of the OGT encasement or connections is 
related to a waste transfer leak. As shown in the analysis for that particular analyzed accident, 
there would be no increase in the consequence. Therefore, retrieval of the liquid waste in 
SST 241-C-106 for closure will not increase the consequence of a malfunction of the OGT 
encasement or connections. 

HEPA Filter Units CSS) 

Related Analyzed Accident: HEPA Filter FailureExposure to High Temperature or 
Pressure 

Safety Function: The HEPA filter units provide HEPA filtration of the headspace gases 
before release to the environment, thereby reducing the likelihood of unfiltered releases due to 
partial HEPA filter release events associated with HEPA filter failure due to high temperature 
or pressure. They shall have a minimum filtration efficiency of 99.95% for particles as small 
as 0.3 pm. The HEPA filter shall resist degradation from ionizing radiation and caustic vapors, 
resist damage caused by moisture buildup on the filter media, and resist leakage when exposed 
to a differential flow stream pressure of 5 IO in. water gauge. 

Creation of a Malfunction of a Different Type: A review of the hazardous conditions 
associated with this accident (FSAR, Appendix C, Table C-2, and contained in the hazard 
analysis database) and comparison of these hazardous conditions with those identified in the 
HAZOP shows that there are no unusual or unique conditions that would result in failure of a 
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HEPA filter in SST 241-C-106 or the receiver DST 241-AY-102. Sluicing of the sludge in 
SST 241-C-106, not specifically described in the safety basis, creates aerosols that could 
potentially load up a HEPA filter with a subsequent failure by a high differential pressure. 
This particular situation, plugged HEPA filters, has been identified and is contained in the 
hazard analysis database. Other means of generating aerosols (e.g., in-tank spray leaks or 
transfers) are not unique to the retrieval of liquid waste in SST 241-C-106 for closure. For 
these reasons, it is concluded that this activity will not create a malfunction of a HEPA filter 
unit of a different type than has already been analyzed. 

Effect on Frequency of Occurrence of a Malfunction: Aerosol generation and moisture 
buildup causing HEPA filter failure has been identified as documented in FSAR, Appendix C, 
Table C-2, and the hazard analysis database. These are the two principal HEPA filter failure 
mechanisms identified for retrieval of the liquid waste in SST 241-C-106 for closure. This 
transfer activity is not significantly different from any other transfer such that in-tank spray 
leaks, in and of themselves, would cause an increase in the frequency of occurrence of a HEPA 
filter. Sluicing of the sludge in SST 241-C-106 prior to the liquid waste transfer has the 
potential to generate large amounts of aerosols. This has been identified and the design of the 
portable exhauster for this activity includes a de-entrainer to capture the moisture before it 
reaches the HEPA filters (RF'P-13222). With a de-entrainer in the ventilation line intercepting 
moisture droplets, wetting of the HEPA filters is controlled such that this failure mode is 
prevented. The flow rate of the system is set such that the differential pressure across the 
HEPA filters does not reach the level where filter failure would be a consideration. 
Subsequently, it is concluded that there will be no increase in the hquency of occurrence of a 
malfunction of a HEPA filter. 

Effect on Consequence of a Malfunction: The consequence of a failure of a HEPA filter was 
evaluated in the above paragraphs that discussed the analyzed accident, HEPA filter f a i l u r e  
exposure to high temperature or pressure. This analysis shows there will be no increase in the 
consequence of a failure. 

DST 241-AY-102 Annulus Ventilation System CSS) 

Related Analyzed Accident: Tank Bump 

Safety Function: The annulus ventilation system in DST 241-AY-102 ensures waste is 
maintained below temperature that could result in an organic salt-nitrate reaction, thereby 
decreasing the likelihood of the organic salt-nitrate reaction accident. It also provides 
assurance that the tank waste temperatures are maintained below those that could result in a 
tank bump, thus decreasing the likelihood of the tank bump accident. The ventilation system 
shall provide a minimum flow rate of 125 ft3/min. 

Creation of a Malfunction of a Different Type: The transfer of liquid waste from 
SST 241-C-106 to DST 241-AY-102 will not affect or interact with the ventilation system. In 
addition, the heat load of the additional waste will not create a condition where the ventilation 
system could not perform its intended function of cooling the waste (RPP-13707). With no 
direct effect (e.g., revisions to the ventilation system), it is judged that this retrieval activity 
will not create a malfunction of a different type for the DST 241-AY-102 annulus ventilation 
system. 
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Effect on Frequency of Occurrence of a Malfunction: Retrieval of the liquid waste in 
SST 241-C-106 for closure has no direct effect on the annulus ventilation system. There is no 
normal interaction with the tank waste and this system other than the heat transfer to the 
annulus. The amount of additional heat loading from SST 241-C-106 waste is minimal and 
would not create a situation that would damage the annulus ventilation system. Therefore, it is 
concluded that this retrieval activity will not affect the frequency of occurrence of a 
malfunction of the DST 241-AY-102 annulus ventilation system. 

Effect on Consequence of a Malfunction: A malfunction of the annulus ventilation system 
could result in a tank bump. This has been analyzed previously in this section with a 
conclusion that there would be no increase in the consequence of a tank bump accident in 
DST 241-AY-102. 

Temperature Monitoring Svstems CSS) 

Related Analyzed Accident: Organic Salt-Nitrate Reaction; Tank Bump 

Safety Function: The temperature monitoring system provides tank waste temperature 
information for operator monitoring, enabling operators to take actions necessary to prevent 
exceeding waste temperatures at which organic salt-nitrate reactions could proceed. This 
decreases the frequency of the organic salt-nitrate reaction accident. This is applicable to DST 
and AWF tanks with heat loading of > 21,700 watts or fuel contents of > 3.8 wt% TOC. This 
decreases the frequency of an organic salt-nitrate reaction. The temperature monitoring system 
also provides tank waste temperature information for operator monitoring, enabling operators 
to take actions necessary to prevent exceeding waste temperatures at which significant tank 
bumps or steam releases could occur, thereby decreasing the frequency of occurrence of a tank 
bump accident. 

Creation of a Malfunction of a Different Type: The temperature monitoring systems in 
DSTs and AWFs are designed to resist the stresses associated with transfers into the tank, and 
to be operable throughout the full temperature range covered in the TSR safety limit on 
temperature and the LCOs associated with temperature. Temperature monitoring in 
SST 241-C-106 is not required as a TSR-level control; consequently, the effects on sluicing 
will not affect a temperature monitoring system that is important to safety. Waste transfer 
associated with this retrieval activity will fall within the pressures and flows currently 
analyzed, so this activity would not mechanically produce a new type of malfunction. Because 
the waste types are compatible (RF'P-13707), there would be no chemical damage to 
temperature monitoring systems. The additional waste would not raise the temperature in the 
tank such that it would approach the design limit for these systems. There is no other 
interaction; therefore, retrieval of the liquid waste in SST 241-C-106 for closure will not create 
a malfimction of a different type in the temperature monitoring systems. 

Effect on Frequency of Occurrence of a Malfunction: There are no direct interactions on 
the temperature monitoring systems with the exception of forces on the thermocouple trees 
caused by the waste transfer. Transfers, pressure, and flow fall within a normal transfer into a 
DST or AWF tank. There are no other mechanisms identified that would affect temperature 
monitoring equipment. For these reasons, it is determined that there will be no change to the 
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frequency of occurrence of a malfunction of temperature monitoring systems as a result of 
retrieval of the liquid waste in SST 241-C-106 for closure. 

Effect on Consequence of a Malfunction: The organic salt-nitrate reaction is not applicable 
for enhanced sluicing and slurry transfers. The malfunction of temperature measurement 
equipment resulting in a tank bump would not cause an increase in consequence as discussed 
above. 

Transfer Leak Detection Systems CSS) 

Related Analyzed Accident: Waste Transfer Leaks; Flammable Gas Deflagrations 

Safety Function: The safety function of the transfer leak detection system detects the waste 
transfer system leak in the waste transfer-associated structures and provides an alarm to alert 
operators to take mitigative action to shut down the transfer pump (or other motive force) and 
to take response actions to limit worker exposure. This limits the volume of waste leaked and 
the time workers are exposed, thereby decreasing the consequence of the waste transfer leak 
accident. The transfer leak detection system may also be connected to the MF'SS that 
automatically shuts down the transfer pump. The transfer leak detection system also provides 
an alarm when waste leaks accumulate in transfer-associated structures to alert operators to 
take preventive actions, thus decreasing the frequency of the flammable gas deflagration 
accident. 

Creation of a Malfunction of a Different Type: Retrieval of the liquid waste in 
SST 241-C-106 for closure would not normally have any interaction with transfer leak 
detection equipment. The tank waste is diluted with raw water and would be compatible with 
any leak detection equipment, insofar as it would be able to detect a leak. The waste would not 
react or otherwise interact with the leak detection systems such that they would be damaged. 
The waste temperature would not be of concern. Consequently, it is determined that this 
retrieval activity will not create a malfunction of a different type in the transfer leak detection 
system. 

Effect on Frequency of Occurrence of a Malfunction: Retrieval of the liquid waste in 
SST 241-C-106 for closure would normally only interact with transfer leak detection 
equipment in the event of a leak. The tank waste is diluted with raw water and would be 
compatible with any leak detection equipment, insofar as it would be able to detect a leak. 
The waste would not react or otherwise interact with the leak detection systems such that they 
would be damaged. The waste temperature would not be of concern. Consequently, it is 
determined that this retrieval activity will not increase the frequency of occurrence of a 
malfunction of the leak detection system. 

Effect on Consequence of a Malfunction: The leak detection system is related to both waste 
transfer leaks and flammable gas deflagration analyzed accidents. The consequence of a waste 
transfer leak is not affected by this retrieval activity as presented in the above discussion of that 
accident. 
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Ventilation Stack CAM Interlock Systems (SS) 

Related Analyzed Accident: HEPA Filter Failure-Exposure to High Temperature or 
Pressure 

Safety Function: The ventilation stack CAM interlock system shuts down the active 
ventilation system when radionuclide particulate activity in excess of 10,000 counts per minute 
is detected by the CAM. This limits radioactive material release to the atmosphere, thereby 
decreasing the consequences of the HEPA filter failure--exposure to high temperature or 
pressure accident. Upon CAM failure, the monitors shall actuate an alarm. 

Creation of a Malfunction of a Different Type: The ventilation stack CAM interlock system 
is connected to the CAM and thus does not directly interact with the tank atmosphere. This 
equipment is designed to respond to a CAM when radiation levels exceed the set point. There 
is no portion of the waste retrieval process that would be sufficiently different from other waste 
retrieval or transfer operations that would be of concern for causing a malfunction of this 
equipment more so than any other similar tank farm activity. There are no chemical additions 
or reactions expected that could enter the ventilation system and react with, or otherwise 
damage, this equipment. Finally, there are no unusual manned activities that could cause 
damage to wiring, interlock relays, or other associated equipment. Therefore, it is concluded 
that retrieval of the liquid waste in SST 241-C-106 for closure will not cause a malfunction of a 
different type of the ventilation stack CAM interlock systems. 

Effect on Frequency of Occurrence of a Malfunction: No activity associated with this waste 
retrieval process, including sluicing the sludge prior to liquid waste transfer, would create a 
condition that, in and of itself, would cause a malfunction of the stack CAM interlock system. 
Startup and shutdown of equipment (raw water sluicing, waste liquid recycling, or liquid waste 
transfer) should not cause extremes in ventilation pressure, flow rates, or electrical surges 
(spikes). There are no chemical additions or reactions expected that could enter the ventilation 
system and then react with, or otherwise damage, this equipment. Finally, there are no unusual 
manned activities that could cause damage to wiring, interlock relays, or other associated 
equipment. For these reasons, it is determined that retrieval of the liquid waste in 
SST 241-C-106 for closure will not cause an increase in the frequency of occurrence of a 
malfunction of the ventilation stack CAM interlock systems. 

Effect on Consequence of a Malfunction: A malfunction of the service water pressure switch 
or interlock is directly associated with the consequence of a HEPA filter failure. The above 
analysis of the HEPA filter failur-xposure to high temperature or pressure analyzed 
accident shows that there is no increase in the consequence of this accident; therefore, there 
would be no increase in the consequence of a failure of the ventilation stack CAM interlock 
systems. 

Pressure Switch Interlock or Alarms (Service Water Lines) (SS) 

Related Analyzed Accident: Waste Transfer Leak 

Safety Function: The pressure switch interlock or alarm (service water lines) safety function 
is to detect backflow of waste into the waste piping system when physically connected to a 
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waste transfer route. Detection of pressure in the line will either disconnect the power to the 
pump (interlock) or alarm to alert the operators to take action and shut down the transfer, 
thereby decreasing the frequency of the waste transfer leak accident if the system pressure 
boundary integrity is tested to full-transfer system pressure. Where boundary integrity is tested 
to less than full-transfer system pressure, the interlock or alarm reduces the consequence of the 
waste transfer leak accident by the response actions limiting the exposure to onsite and facility 
workers. 

Creation of a Malfunction of a Different Type: The pressure sensors in the raw water flush 
lines would sense a backflow of SST 241-C-106 liquid waste. This equipment is designed to 
handle the pressure, flow, and chemistry of these liquids. There is no portion of the waste 
retrieval process that would be sufficiently different fkom other waste transfer operations which 
would be of concern for causing a malfunction of this equipment more so than any other waste 
transfer operation. Startup and shutdown of transfer equipment should not cause extremes in 
pressure, flow rates, or electrical surges (spikes). There are no chemical additions or reactions 
expected that could react with, or otherwise damage, this equipment. Finally, there are no 
unusual manned activities that could cause damage to wiring, interlock relays, or other 
associated equipment. Therefore, it is concluded that retrieval of the liquid waste in 
SST 241-C-106 for closure will not cause a malfunction of a different type of the service water 
pressure switch or interlocks. 

Effect on Frequency of Occurrence of a Malfunction: The pressure switchhnterlock system 
is designed to handle the pressure, flow, and chemistry of either raw (service) water or the 
SST 241-C-106 liquid waste. No activity associated with this waste retrieval process, 
including sluicing of the sludge in SST 241-C-106 prior to liquid transfer, would create a 
condition that, in and of itself, would cause a malfunction of this equipment. Startup and 
shutdown of transfer equipment should not cause extremes in pressure, flow rates, or electrical 
surges (spikes). There are no chemical additions or reactions expected that could react with, or 
otherwise damage, this equipment. Finally, there are no unusual manned activities that could 
cause damage to wiring, interlock relays, or other associated equipment. Consequently, it is 
determined that retrieval of the liquid waste in SST 241-C-106 for closure will not cause an 
increase in the frequency of occurrence of a malfunction of the service water pressure switch or 
interlocks. 

Effect on Consequence of a Malfunction: A malfunction of the service water pressure switch 
or interlock is directly associated with the consequence of a waste transfer leak. The above 
analysis of this analyzed accident shows that there is no increase in the consequence of this 
accident; therefore, there would be no increase in the consequence of a failure of the service 
water pressure switch or interlock. 
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5.0 CONTROL ALLOCATION 

5.1 METHODOLOGY 

The control process described herein was used to identify the set of controls required to either 
prevent or mitigate the hazardous conditions identified in the HAZOP. Controls include 
safety-class and safety-significant SSC; TSRs; and DID controls. The control decision/ 
allocation process centers on a review by knowledgeable individuals (see Appendix B) that 
formally evaluate the hazardous conditions and the selection of controls. The control decision 
record (Appendix D) summarizes the discussions and documents the control decisions used to 
allocate the control for the hazardous conditions. The control decisiodallocation process follows 
the steps outlined in FSAR, Section 3.3.1.5. This process is further described in the “Hazard and 
Accident Analysis Process” procedure found in the HNF-IP-0842, RPP Administration, Vol. 4, 
“Engineering,” Section 6.9, “Hazard and Accident Analysis Process,” Rev. la. 

The results of the HAZOP are considered during the review cycle, making appropriate changes 
based on additional knowledge or upon review of similar hazardous conditions already analyzed 
as part of the safety basis. The hazardous conditions identified during the HAZOP meeting were 
evaluated by comparing the hazardous conditions to those already identified and documented in 
the hazard analysis database (HNF-SD-WM-TI-764). The hazardous conditions were then 
mapped to existing analyzed accidents as listed in FSAR, Appendix C. Where indicated during 
the original HAZOP sessions, additional information was gathered or developed relevant to 
control selection for evaluation during the control selection process. Appropriate safety basis 
controls are allocated as related to the analyzed accident mapped to hazardous condition, as 
detailed in FSAR, Chapter 3.0. Anticipated worker safety hazards (SlR3) are not mapped to an 
analyzed accident. Those worker safety issues of a very serious nature (e.g., major injury, 
possible death, or significant worker exposure to radiological or hazardous material) were also 
assigned safety basis controls. Other anticipated worker safety hazards of a less serious nature 
were not assigned safety basis controls; however, the appropriate programmatic controls (e.g., 
radiation control, or industrial health and safety) were documented in the control decision record 
(Appendix D). Chapter 4.0 of this report evaluated the effect on the controls assigned to mitigate 
or prevent the analyzed accidents related to retrieval of the liquid waste in SST 241-C-106 
following raw water sluicing of the sludge. With the exception of the lifting related controls for 
removal of long-length equipment in SST 241-C-106, specifically the heel jet pump, there was 
no condition identified that would invalidate or otherwise require revision or exception. Finally, 
the controls for each hazardous condition as related or mapped to analyzed accidents were 
evaluated by the reviewers and a consensus reached to ensure the controls selected from the suite 
of controls for a specific accident were appropriate to the specific hazardous condition. 

5.2 ALLOCATED CONTROLS 

The results of the control decisiodallocation process are documented in the control decision 
record, Appendix D. Several changes were made to the initial listing of hazardous conditions 
from the HAZOP, as listed in Appendix E. These changes are documented in the control 
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decision record as a revision to the original HAZOP with discussion of the changes in the 
remarks for each hazardous condition. 

Table 5-1 presents the final results of the hazard identification and control decisiodallocation 
process. Definitions of the information presented in this table are found in Appendix C. By 
established convention, all SO-EOEI and Sl-FO/Fl/F2 hazardous conditions do not require 
controls and the entry in the table is left blank. Also by convention, SO/S 1 -EO/El hazardous 
conditions are not mapped to representative accidents. All S2/S3-E2E3 hazardous conditions 
are mapped to representative accidents. The hazardous conditions are listed in ascending order 
of the representative accidents as numbered in FSAR, Appendix C. The hazardous conditions 
sorted according to representative accidents are discussed in the following paragraphs. 

Low Consequence Hazardous Conditions Not Related to a Representative Accident. By 
established convention, all SO-EOE1 and Sl-FO/FI/F2 hazardous conditions are not related to 
representative accidents and do not have assigned controls. No controls are required as 
established by the FSAR, Table 3.3.1 5 2 ,  Risk Matrix. 

Nine hazardous conditions were identified as having only a minimal release of material or 
insignificant hazards associated with ionizing radiation (SO/SI). They are not assigned to a Rep 
Acc and have no required controls. Four of these conditions were not associated with radiation 
exposures or releases; all related to operational upsets, with no safety or environmental 
consequence. The remaining five were conditions affecting the facility worker with minimal 
environmental impact, having a “low” frequency of occurrence. 

Low Consequence Hazardous Conditions with Higher Environmental Consequences. 
Seven hazardous conditions were identified having no safety consequence (SO) but having a 
higher environmental consequence (E2 or E3). These include damage to the tank liner with 
subsequent leakage of tank waste to the soil column. There are no controls assigned to these 
conditions. Hazardous conditions with significant environmental impact, but low safety 
consequence (SO/Sl), are addressed by environmental controls specified in FSAR, 
Section 3.3.2.3.4, Table 3.3.2.3.4-1. 

Anticipated Hazardous Conditions Affecting the Facility Worker (Sl/F3). Seventeen 
“anticipated” (F3) hazardous conditions were identified that affected only the facility worker 
(SI). Again by established convention, S1/F3 hazardous conditions are not mapped to a 
representative accident and the related field in the hazard analysis database is left blank. 
Consideration of controls is required as established by the FSAR, Table 3.3.1.5-2, Risk Matrix. 
The TSR-level controls are not normally assigned to worker safety, S1 hazardous conditions, 
relying upon programmatic controls (e.g., radiation protection, worker health and safety) to 
either prevent or mitigate the hazardous condition. The exception to this is when the hazard to 
the facility worker is severe, such as significant exposure to ionizing radiation or a 
life-threatening injury, then TSR-level controls are assigned. Two worker safety-related 
hazardous conditions were identified where TSR-level controls were assigned. The first 
(ID C106PHASE-I-A-10) involves failure of a crane. Because of the potential seventy of injury, 
AC 5.16, “Load Lifting and Dome Loading Controls (Hoisting and Rigging),” was assigned as a 
preventive measure. The second (ID C106PHASE-1-F-08) involves damage from very high 
winds or a tornado. Because of the potential massive damage, AC 5.14, “Emergency 
Preparedness (Response Procedures),” was assigned to mitigate the consequences. The 
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remaining facility worker hazardous conditions were not assigned TSR-level controls because it 
was determined they were adequately addressed by tank farm safety management programs. 

Hazardous Conditions Mapped to Representative Accidents. All hazardous conditions 
related to a nuclear criticality and all others with an initial safety consequence of S2 or S3, 
regardless of frequency, are mapped to a representative accident. There are 69 of these higher 
consequence hazardous conditions related to the representative accidents. The controls allocated 
to the hazardous conditions were selected from those controls listed in the representative 
accident analysis as written with the following exceptions. 

LCO 3.2.3, “SST Ventilation Systems-Passive” is applicable to 241-C-106 per recent TSR 
revision. There is a blanket statement in FSAR, Section 4.3.4, stating that SST passive and active 
ventilation systems are safety-class SSC. The safety classification of the active ventilation 
system for enhanced sluicing would be considered general service considering the low gas 
generation rate coupled with the dual (passive and active) ventilation system; however, the 
passive ventilation system would be considered a safety-class SSC. Thus, for flammable gas 
purposes, LCO 3.2.2 would not be applicable. LCO 3.2.3, “SST Ventilation Systems-Passive,’’ 
is applicable. The low flammable gas generation rates ensure that surveillance periods for 
flammable gas concentration and completion times for LCO 3.2.3 becomes very conservative 
and thus remain valid. 

Furthermore, the following additional controls are required that are related to removal of 
long-length equipment from SST 241-C-106: 

ID No. C106PHASE-1-A-12: This hazardous condition is related to a leak ofwaste 
trapped in the heel jet pump in SST 241-C-106. In addition to the appropriate controls 
from the associated representative accident, additional controls specific to this long- 
length equipment removal activity are required. These controls are specified in the SER 
(Schepens 2002). The additional control is: 

The receiver bag to be used for the heel pump will be designed and constructed of 
material of sufficient strength to contain the MAR resulting from postulated failures of 
equipment (i.e., the heel pump flexible hose and 590 Ib of waste). The design and 
material of the receiver bag as described by H-2-79350, “TWRS 70’ Flexible Receiver 
Bag Assy for 42” Riser,” will be verified by mock-up testing. To ensure receiver bags 
have not degraded during storage, the receiver bag used shall have been in storage < 7 yr 
and protected from ultraviolet light. 

ID No. C106PHASE-1-A-13: This hazardous condition is load drop related, specifically 
dropping the heel jet pump when hoisting it out of the tank and then inserting it into the 
vertically oriented storage container. The SER requires the following controls: 

AC 5.16.2a.2. is applicable, which states, “For mechanically lifted loads within 20 It of 
SSTs (100 Series), DSTs, and AWF tanks, the lower equipment boundary of the lifted 
item (e.g., bottom of the cover block, thermocouple tree) shall be < 20 ft above surface 
grade, or pit floor above a WASTE storage Tank (covered or uncovered).” 
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Critical lift procedures shall be used to remove the heel pump and transfer pump from 
SST 241-C-106. The critical lift procedure shall not allow lifting in wind speeds that 
exceed 15 mi&. 

ID No. C106PHASE-1-A-14: This hazardous condition is related to wind damage to the 
flexible receiver when removing the heel jet pump. The SER requires the following 
controls: 

The receiver bag to be used for the heel pump will be designed and constructed of 
material of sufficient strength to contain the MAR resulting from postulated failures of 
equipment (Le., the heel pump flexible hose and 590 lb ofwaste). The design and 
material of the receiver bag as described by H-2-79350, “TWRS 70’ Flexible Receiver 
Bag Assy for 42” Riser,” will be verified by mock-up testing. To ensure receiver bags 
have not degraded during storage, the receiver bag used shall have been in storage < 7 yr 
and protected fiom ultraviolet light. 
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APPENDIX A 

UNIT-LITER DOSE CALCULATIONS 

The following information is derived from the best-basis inventory (BBI) information presented 
in Appendix F. 
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Document Reviewed: RPP-13557, Rev. 0, Safety Evaluation of Phase 1 Retrieval of 241-C-106 
for Closure 

Scope of Review (e.& document section or portion of calculation): Entire document, including 
calculations in Appendix A. 

Yes No NA* 
[ ] [ ] [XI 1. Previous reviews are complete and cova the analysis, up to the scope of this 

[XI [ ] [ ] 2. Problem is completely defined. 
[XI [ ] [ ] 3. Accident scenarios are developed in a clear and logical manner 
[XI [ ] [ ] 4. Analytical and technical approaches and results are reasonable and 

appropriate. (ORP QAPP criterion 2.8) 
[XI [ ] [ ] 5 .  Necessary assumptions are reasonable, explicitly stated, and supported. 

(ORP QAPP criterion 2.2) 
[ ] [ ] [XI 6.  Computer codes and da!a files are documented. No computer codes used. 
[XI [ ] [ ] 7. Data used in calculations are explicitly slated. 
[XI [ ] [ ] 8. Bases for calculations, including assumptions and data, are consistent with 

review, with no gaps. No other review conducted. 

the supported safety hasis document (e.& the Tank Farms Final Safety 
Analysis Report). 

[XI [ ] [ ] 9. Data were checked for consistency with original source information as 
applicable. (OW QAPP criterion 2.9) 

[XI [ ] [ ] 
discussed, as appropriate. (ORP QAPP criterion 2.I7) 

[XI [ ] [ ] 11. Mathematical derivations w a e  checked including dimensional consistency of 
results. (ORP QAPP criterion 2.16) 

[ ] [ ] [XI 12. Models are appropriate and were used within their established range of 
validity or adequate justification was provided for use outside their 
established range of validity. No computer models were used. 

10. For both qualitative and quantitative data, uncertainties are recognized and 

[XI [ ] [ ] 13. Spreadsheet results and all hand calculations were verified. 
[XI [ ] [ ] 14. Calculations are sufficiently detailed such that a technically qualified person 

can understand the analysis without requiring outside information. (ORP 
QAPP criterion 2.5) 

[ ] [ ] [XI 15. Software input is correct and consistent with the document reviewed. No 
sofiware used for any culculutions 

the document reviewed. No sofiware used for  any calculations. 

criterion 2.6) No sofmare used for m y  calculations. 

referenced. Limitsicriteriaiguidelines were checked against references. (ORP 

[ ] [ ] [XI 

[ ] [ ] [XI 17. Software verification and validation are addressed adequately. (ORP QAPP 

[x [ ] [ ] 18. Limitsicriteridguidelines applied to the analysis results are appropriate and 

16. Software output is consistent with the input and with the results reported in 
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QAPP criferion 2.9) 
[XI [ ] [ ] 19. Safety margins are consislent with good engineering practices. 
[XI [ ] [ ] 20. Conclusions are consistent with analytical results and applicable limits. 

[XI [ ] [ ] 21. Results and conclusions address all points in the purpose. (ORP QAPP 

[XI [ ] [ ] 22. All references cited in the text, figures, and tables are contained in the 

[XI [ ] [ ] 23. R e f m c e  citations (e.g., title and number) are consistent between the text 

,[XI [ ] [ 1 24. Only released (Le.. not draft) references are cited. (ORP QAPP criferion 2. I )  
[XI [ ] [ ] 25. Referenced documents are retrievable or otherwise available. 
[XI [ ] [ ] 26. The most w e n t  version of each reference is cited, as appropriate. (ORP 

[XI [ ] [ ] 27. There are no duplicate citations in the reference list. 
[XI [ ] [ ] 

ctitm.on 2.3) 

reference list. 

callout and the reference list. 

QAPP criterion 2.1) 

28. Referenced documents are spelled out (title and number) the first time they 

[XI [ 1 [ I  

i I  i i  [xi 

are cited. 
29. All acronyms are spelled out the first time they are used. 
30. The Table of Contents is correct. 
31. All figure, table, and section callouts are correct. 
32. Unit conversions are correct and consistent. 
33. The number of significant digits is appropriate and consistent. 
34. Chemical reactions are correct and balanced. No chemical reactions 

35. All tables are formatted consistently and are free ofblank cells. 
36. The document is complete (pages, attachments, and appendices) and in the 

discussed. 

. . .. .. .~ 
proper order. 

[XI [ ] [ J 37. The document is free of typographical errors 
Ixl I 1 I 1 38. The tables are internally consistent. . . .. 
[XI [ ] i j 
1x1 [ I  [ I  Concurrence 

39. The document was prepared in accordance with “F-2353, Section 4.3, 
Attachment B, “Calculation Note Format and Preparation Instructions”. 

shkkdhH Y h  A3 
- Reviewer (Printed ddL/ Name and Signature) Date 

* IfNo or NA is chosen, provide an explanation on this form. 
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APPENDIX B 

HAZARD ANALYSIS TEAM BIOGRAPHIES 

Team Lead 

William H. Grams - B.S. in Mining Engineering; M.S. in Mechanical Engineering. 
Mr. Grams has more than 20 years of experience in the nuclear industry, all of it with the 
disposal of high- and low-level radioactive waste. He has over 16 years of experience at the 
Hanford Site including authorization basis (AB) assessments of new activities, accident analysis 
and release calculations, Unreviewed Safety Question screening and determinations, hazard 
assessments, and AB revisions. Other nuclear-related experience includes low-level waste 
certification, waste management assessments and audits, preparation of characterization 
requirements for low-level waste, preparation of design requirements for waste tank retrieval 
systems, and identification of regulatory requirements. 

Team Members 

Daniel J. Bishop - Over 10 years of experience at the Hanford Site Tank Farms with 
operational experience handling, storage, and transfer of radioactive liquid waste. Current work 
assignments are associated with Tank Farms Operations as a Field Work SupervisorPerson In 
Charge overseeing maintenance and construction-related activites. 

John F. Bores ~ B.S. Civil Engineering, B.S. Business Management. Twenty-two years of 
engineering and construction experience, including nuclear facities projects such as the Basalt 
Waste Isolation Project, Hanford Waste Vitrification Plant Project, and Hanford Tank Farms. 
Current work assignment includes Quality Assurance support for capital projects associated with 
immobilized waste and single-shell tank waste retrieval. 

Teresa E. Brighton - Over 20 years of operations experience at the Hanford Site Tank Farms, 
uo3 Process Facility, and the 2424 Evaporator. Specific experience includes procedure 
development, evaporator control, maintenance of equipment, installation and removal of 
equipment in DST 241-SY-101, and installation of saltwell pumping equipment. Current work 
assignement includes Tank Farms Interim Stabilization Operations. 

Christopher A. Burke ~ B.S. Mechanical Engineering. Over 7 years of experience in the 
nuclear industry including over 5 years at the Hanford Site Tank Farms. Specific experience 
includes safety basis revisions and implementation, procedure development, safety equipment 
list generation, readiness reviews, startup and testing of equipment. Other experience includes 
Tank Farms project management. 

Keith E. Carpenter - B.S. Mechanical Engineering. Over 12 years experience in the design, 
construction, and operation of equipment related to the safe storage and transfer of radioactive 
waste material. Five years experience in project management of minor and major plant upgrades 
and systems. 

Paul M. Dorsh - B.S. in Mechanical Engineering, Engineer in Training in the state of 
Washington. Three years of experience in the nuclear industry, all of it at the Hanford Site. 
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Experience includes various mechanical, pumping and piping system design, support 
calculations, and documents. 

Christopher J. Kemp - M.S. Environmental Science. Over 18 years experience in the nuclear 
industry including waste disposal research, environmental regulatory permitting and negotiations 
with regulators, stakeholders, and Indian Tribes. Specific experience includes environmental 
regulatory negotiations for C Reactor “Cocooning,” N Reactor Decommissioning, Canyon 
Disposition Initiative. Other work included safe surveillance and maintenance of PUREX, 
B Plant, REDOX, and numerous Resource Conservation and Recovery Act treatment, storage, 
and disposal facilities.. 

Ron J. Klein, Jr. - A.A./A.S. Nuclear Technology. Over 18 years of experience as a health 
physics technition at the Hanford Site Tank Farms, Plutonium Finishing Plant, B Plant, 
Tank Waste Grout Facilities, and Environmental Waste Operations. Specific experience 
includes saltwell pumping for Interim Stabalization. Health physics training includes 
identification of radiological hazards plus response actions needed for decontamination of 
personnel. 

Daniel P. Niebuhr - Over 20 years of experience in nuclear operations, as a subject matter 
expert in high risk field work with an excellent safety record. Specific experience includes 
removal and packaging of high-level waste contaminated equipment and installation of 
equipment at the Hanford Site Tank Farms under a wide variety of field conditions. Current 
work assignment is a Tank Farms Operations Shift Manager with general experience in all 
aspects of tank farms operations. 

John G. Propson - B.S. in Electrical Engineering, Registered Professional Engineer in the 
state of Washington; Mr. Propson has more than 29 years of experience in the nuclear industry. 
He has over 17 years of engineering experience at the Hanford Site of which 12 years were 
related to Tank Farm activities. Other related nuclear experience includes 12 years of 
engineering experience in the design, construction, operation, and maintenance of commercial 
nuclear power plant facilities. 

Ryan D. Smith - B.S. Mechanical Engineering. Six years of experience at the Hanford Site 
with the last 3 years specific to Nuclear Safety and Licensing (NS&L) support. NS&L Engineer 
for the Interim Stabilization, Characterization, and Vadose Zone programs. Extensive 
knowledge in flammable gas-related issues related to pumping waste to and from tank farm 
facilities. Key team member in establishing the authorization basis (AB) for Interim 
Stabilization and reconciliation of the Los Alamos National Labs Safety Assessment with the 
Tank Waste Remediation Systems (TWRS) Basis for Interim Operations (BIO). Assisted in the 
transition of the TWRS BIO to the Final Safety Analysis Report as well as ongoing AB 
maintenance and clarification support. 

David L. Strasser - B.S. in Chemistry. Over 13 years of experience in nuclear waste 
operations at the Hanford Site. Specific experience includes waste tank characterization, tank 
farms operations training, test engineering, SY-101 mitigation team, Tank Farms Operations 
Shift Manager, and Single-Shell Tank Faciltiy Manager. Current work assignment is 
Accelerated Retrieval and Closure Project Field Operations Manager. 
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APPENDIX C 

DEFINITIONS 

DEFINITIONS OF INFORMATION LISTED IN TABLE 3-1: 

Process Variables: Process variables are the characteristics of a process, such as flow, 
pressure, or temperature used to define proper operation. 

Guide Words: The guide words describe the variance in the process variable of concern 
such as high, low, more, or less. 

DEFINITIONS OF INFORMATION LISTED IN TABLE 5-1: 

Representative Accident (Rep Acc): An alphdnumeric code used to specify the analyzed 
accident in the FSAR. Only hazardous conditions with high safety consequence (S2 or S3) 
are assigned as representative accidents. 

Item ID: The item identification (ID) is used to record a unique identifier for the hazardous 
condition. 

Hazardous Condition: The hardware failures, operational faults, or conditions that could 
result in undesired consequences. The hazardous condition is a concise statement combining 
the cause, consequence, and mode of radioactive material release. 

Cause: The causes that lead 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. 

Preventive Systems, Structures, and Components (SSCs): Systems, structures, and 
components are existing engineered features (hardware items) chosen during the control 
decisiodallocation meetings to prevent the hazardous condition of concern. The engineered 
features are designated as safety-significant items for hazardous conditions that pose a 
significant threat to the health of facility workers and onsite personnel or safety class for 
hazards that pose a significant threat to offsite individuals. 

Preventive Technical Safety Requirements (TSRs): Technical safety requirements are 
controls chosen during the control decisiodallocation meetings to prevent the hazardous 
condition of concern. 

Mitigative Systems, Structures, and Components (SSCs): Systems, structures, and 
components are existing engineered features (hardware items) chosen during the control 
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decisioniallocation meetings to mitigate the hazardous condition of concern. The engineered 
features are designated as safety-significant items for hazardous conditions that pose a 
significant threat to the health of facility workers and onsite personnel or safety class for 
hazards that pose a significant threat to offsite individuals. 

Mitigative Technical Safety Requirements (TSRs): Technical safety requirements are 
controls chosen during the control decisioniallocation meetings to mitigate the hazardous 
condition of concern. 

Control MEMO: The control memo captures additional information or comments related 
the control decisionlallocation process. 

Initial Safety Consequence No Controls (Cons Cat NC): The consequence category of no 
controls is a code designator for the level of consequence associated with a hazardous 
condition taking no credit for any preventive or mitigative controls. 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 

Initial Frequency Category No Controls (Freq Cat NC): The frequency category of no 
controls is the quantitative 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-OZ/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 
1 E-04/yr to 1 E-OZiyr. 

Events not expected to occur during the lifetime of the facility, categorized as 
“extremely unlikely.” The frequency range associated with this category is 
1E-Oh/yr to 1 E-04/yr. 

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

EO 

El  

E2 

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. 

E3 

DEFINITIONS OF INFORMATION LISTED IN TABLE D-1: 

Item ID: The item identification (ID) is used to record a unique identifier for the hazardous 
condition. 

Node: The division of a process or activity into discrete segments is called a node. Each 
node represents a specific part of the process or activity. This division into nodes is designed 
to facilitate the hazard identification process. 

Hazardous Condition: The hardware failures, operational faults, or conditions that could 
result in undesired consequences. The hazardous condition is a concise statement combining 
the cause, consequence, and mode of radioactive material release. 

Cause: The causes that lead to the deviation from the process variable and resultant 
hazardous condition. 

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

Suggested Systems, Structures, and Components (SSCs): Suggested systems, structures, 
and components are existing engineered features (hardware items) identified by the hazard 
and operability study (HAZOP) team that have the potential to mitigate or prevent the 
hazardous condition of concern. The engineered features are candidates for designation as 
safety-significant items for hazardous conditions that pose a significant threat to the health of 
facility workers and onsite personnel or safety class for hazards that pose a significant threat 
to offsite individuals. These items should not be construed as being the “official” controls 
that would eventually be credited in the safety basis. 

Suggested Technical Safety Requirements (TSRF): Suggested technical safety 
requirements are existing controls identified by the HAZOP team that have the potential to 
mitigate or prevent the hazardous condition of concern. These items should not be construed 
as being the “official” administrative features that would eventually be credited in the safety 
basis. 
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Initial Safety Consequence Category, No Controls (Initial Safety Cons NC): 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 

Initial Frequency, No Controls (Initial Freq NC): 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 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-02iyr. 

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 
1 E-04iyr to 1 E-02iyr. 

Events not expected to occur during the lifetime of the facility, categorized as 
“extremely unlikely.” The frequency range associated with this category is 
lE-06iyr to lE-04iyr. 

Events categorized as “beyond extremely unlikely,” with a frequency less than 
1E-06iyr. Events in this category (such as meteor strike) are so unlikely they 
generally do not require special controls. 

F2 

F 1 

FO 

Environmental Consequence (Env Cons): The environmental consequence ranking is a 
“first cut,” qualitative estimate of the environmental seventy of the hazardous condition 
assuming no controls are present. The following system is used: 

EO 

El 

E2 

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. 
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E3 Significant environmental discharges of hazardous material outside the plant site 
boundary. 

Representative Accident (Rep Acc): An initial selection by the HAZOP team of the 
alphdnumeric code used to specify the analyzed accident in the FSAR. Only hazardous 
conditions with high safety consequence (S2 or S3) are assigned as representative accidents. 

Remarks: Miscellaneous observations or clarifying comments for a given item 

c -5  



RPP-13557 REV 0 

This page intentionally left blank. 

C-6 



RPP-13557 REV 0 

APPENDIX D 

CONTROL DECISION RECORD 

D-i 



WP-13557 REV 0 

This page intentionally left blank. 

D-ii 



RF'P-13557 REV 0 

ID Hazardous Condition 
C106PH4SE Release ofradioactive or hamdous material 

1-A-01 from unfiltered release paths and damaged 
ventilation system to the atmosphere due to a 
flammable gas deflagration 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

Removal of in tank equipment (e&. heel S2 F2 E2 05X 
jet pump) causes spark and ignites 
flammable gas 

Classification 
ss 1 sc ssc 

Safely Function Comments 

SSC 
SST Ventilation Systems 

ffcient gas to reach lower tlammabilily limit 

Control Memo: Conuols based on SX, FSAR Appendix K. 
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2E2  based on analyzed accident, Flammahlc Gas Detlagration. 

F2 based on the analysis documented in RPP-13547, Rev 0, Evoluolron q'ihe P a e n ~ z o l / o ~  Tank 211-C-I06 IO Achreve 
a Fiommobie Gas Airnosphere that concluded that the waste volume in 241-C-IO6 is insufficient to generate sufilcient 
gas to reach lower flammability limit with barometric breathing. 
Passive ventilation will he used during this activity. 
This hazardous condition evaluated m RPP-13557. Rev 0, Sq'ety Evolurrlion o/Phme I Re~rieval0/?41€-/06/or 
ClOSUre. 

Classitication 
ss sc Safety Function Comments 
.. X Prevents the accumulation of None 

flammable gas due to steady state 
accumulation, thus reducing the 
frequeno of a flammable gas I 

D- 1 

Mitigative TSR 
Control Safety Function. Comments 

AC: 5.14 Emergency Preparedness (Response Mitigates the consequence of a llammahle gas 
Procedures) deflagration. 
AC: 5.1.8 HEPA Filter Controls Reduces the consequences of a HEPA filter 

failure by limitingthe inventory available. 

NOW 

None 
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ID 
C I06PHASE 

I-A-02 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat  Cat Cons  ACC 

Release of radioactive or h-dous material lnstallation of new equipment (e.g., s2 F2 E2 05X 
from unfiltered release paths and damaged aupernatant pump) causes spark and 
ventilation system to the atmosphere due to a ignites flammable gas 
flammable gas deflagration 

I 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

Classification 
ss 1 sc ssc 

Safety Function Comments 

ssc 
SST Ventilation Systems 

Classification 
ss sc Safety Function Comments 
.. X Prevents the accumulation of Nolle 

flammable gas due to steady state 
bccumulation, thus reducing the 
frequency of a flammable gas 
deilqration. 

Preventive TSR 

Mitigative TSR 
Control Safety Function. Comments 

AC; 5.14 Emergency Preparedness (Response Mitigates the consequence of a flammable gas 
Procedures) deflagration. 
AC: 5.1.8 HEPAFilter Controls Reduces the consequences of a HEPA filter 

failure by limiting the inventory available. 

None 

None 

~~~~~ ~~~ 

Cantrol I Safety Function I Comments 
CD. 3.2. 3 SST Ventilation Systems-Passive ~ I ISUTCS operability ofthe passive ventilation bPP-13547. Rev. 0, Ewlurion o / r k  Porenrrol 

- - ~  -- ...".."b-". ,. Y... 

y of flammable gas NOX 
deflagrations. 

deflagrations. 
Ensures that the final tank states remain within 
the analyzed topography of the tlammable gas 
deflagrations accident. 

parameters specified in the TSR is maintained. 

Controls Reduces frequency of flammable gas None 

NOW 

AC; 5.19 Process Instrumentation and 
Measuring and Test Equipment 

Ensures that equipment used to verify process K"ne 

I bystems. For Tmk2JI-C-106 io Achieve a Flommoble I 

1 

as Atmosphere concluding that the waste 
241-C-I06 is insuflicient to eenerate 

~ 

I I k~ ..,~ L----~~.-:~ L ~ ~ ~ .  hing. 
uficient gas to reach lower tlammability limit 

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

C; 5.9 Flammability Controls ssures t1ammabIe gas hazi.7~. --nm-a 1 hlnnn 

. .  
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S 2 E 2  based on analyzed accident, Flammable Gas Deflagration 

F2 based on the analysir documented in RPP-13547. Rev. 0, Evaluorron ofrhe Porenrrolfor Tank 241-C-106 lo Achteve 
u Flommoble Gas Atmosphere that concluded that the waste volume in 241-C-106 is insufficient to generate wtfiicient 
gas to reach lower flammability limit with barometric breathing. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sofiery Evoluotron ofphase 1 Rehievol0/241€-106/0~ 
Closure. 
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Control Decision Record 

ID Hazardous Condition Cause 
C106PHASE Release of radioactive or hazardous material 

1 -A-03 from damaged HEPA filter to atmosphere due tank causing fire near the 241-C-106 
to hieh temwrahlre 

Vehicle strikes object rupturing the fuel 

passive ventilation system damaeine the 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 --r 
I 1 I Cons Freq Env Rep 

Cat Cat  Cons Acc 
S2 F3 E2 06X 

osure 

Classification 
ss sc ssc 

NOM .. .. 
Safety Function Comments 

This hazardous condition afkcts a 
passive ventilation system only. 
There are no SSCs for this analyzed 
accidenls associated with passive 
ventilation systems 

.. 

ssc 

Technical Safety Requirements (TSRs) 
I Mi t imtivr  TSR I 

Classification 
ss I SC Safety Function Comments 

=--- - - - - -  . .... 

Control I Safety Function I Comments 
C, 8 1 8 HEPA Filter Controls Illeduces the consequences of a HEPA filter I Nolle 

C: 5.19 Process Instrumentation and nsures that equipment used to verify process 
easunng and Test Equipment arameters specified in the TSR is maintained. 

Nolle 

Preventive TSR 
Control I Safety Function ~ Comments 

~~ 

Control Memo: Conuols based on analyzed accident, HEPA Filter Failure ~ Exposure to High Temperature or Pressure. 
Revision to Original HAZOP: ~ a n e  
Material At Risk: Tank headspace aernsol~ and HEPA filter loading 
Remarks: S2IE2 conservatively based an analyzed accident HEPA Filter Failure ~ Exposure to High Temperature or Pressure. 

This would be S V E I  for apassivelyventilated system. 
F3 based on anticipated vehicle accident in the tank farm 
Installation activities will rely on passive ventilation. Decommissioning may have active ventilation systems. 
This hazardous condition evaluated in RPP-13887. Rev. 0, S&y Evoluotrw ofphase I Retrieval 0/241€-106/or 
riorure 
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ID 
C106PHASE 

I-A-04 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release ofradioactive or hazardous material Vehicle striles object rupturing the fuel S2 F3 E2 06X 
from damaged HEP A filter to atmosphere due tank causing fire near the 241-C-I06 active 
to high temperafllre ventilation system damaging the HEPA 

ssc 
Ventilation Stack CAM Interlock Systems 

Classification 
ss sc Sarety Function Comments 
X -- Mitigates the amount of material .. 

released by shutting down the 
ventilation system upon detection 
pf radiation above a set limit. 
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ssc 
Classification 
ss I sc Safety Function Comments 

Mitigative TSR 
Control Safety Function. Comments 

LCD: 3.1.4 Ventilation Stack CAM Interlock 
Systems interlock systems. 
AC; 5.18 HEPA Filter Controls 

AC; 5.19 Process Instrumentation and 
Measuring and Test Equipment 

Ensures operability of ventilation stack CAM None 

None 

N0"C 

Reduces consequences of a HEP A filter failure 
By limiting the inventory available. 

parameters specified in the TSK is maintained. 

Preventive TSR 

None .. .. 

hsurer  that equipment used to verify process 

Control 1 Safety Function I Comments 



WP-13557 REV 0 

ID 
C I06PHASE 

I-A-05 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

Release of radioactive or hazardous material Vehicle strikes abject rupturing the fuel S2 F3 E2 06X 
from damaged HEPA filter to atmosphere due tank causing fire near the receiver DST 
to high temperature ventilation system damaging the HEPA 

filter 

Structures, Systems, and Components (SSCs) 

ssc 
Ventilation Stack CAM Interlock Systems 

Classification 
ss sc Safety Function Comments 
X -- Mitigates the amount of material .. 

released by shutting d a r n  the 
ventilation system upon detection 
of radiation above a set limit. 

ssc 

Technical Safety Requirements (TSRs) 
Mitigative T S R  

Convol I Safety Function. I Comments 
CD. 3.  I .4 Ventilation Stack CAM Interlock Ensures operability of ventilation stack CAM I None 

Classification 
ss 1 sc Safety Function Comments 

ystems 
AC: 5.18 HEPAFilterContralr 

AC: 5.19 Process Instrumentation and 
Measuring and Test Equipment 

Preventive TSR 

NOW? .. .. 

Control Memo: Controls based an analyzed accident HEPA Filter Failure - Exposure to High Temperature or Prensurr 
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2IE2 conservatively based on analyzed accident. HEPA Filter Failure ~ Exposure to High Temperature or Pressure 

This would be S l E l  far a passively ventilated systcm 
F3 based on anticipated vehicle accident in the tank farm. 
Installation activities will rely on passive ventilation. Decommissioning may have active ventilation systems. 
This hamdous condition evaluated in RPP-13557. Rev 0, So/ety Evoluotron qfPhose 1 Rerriewl of 241-C-106for 
Closure. 

Control I Safety Function I Comments 

interlock systems. 

by limiting the inventor). available. 
Ensures that equipment used to verify process 
parameters specified in the TSR is maintained. 

Reduces connequences of a HEP A filter failure NOW 

None 
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In Hazardous Condition 
C106PHASE Release of radioactive or hazardous material 

I - A 4 6  from a pit to the atmosphere due to a fire 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

vehicle striles pit rupturing the fuel tank S 2  F3 €2 07x 
I which drains into a pit and ignites 

Classification 
ss 1 SC Safety Function 

ssc 
Comments 

ssc 

D-6 

Classification I I 

ss I sc Safety Function Comments 

Mitigative TSR 

itigates the consequence of a flammable gar 
Control I Safety Function. I Comments 

AC: 5.14 Emergency Preparedness (Response None Procedures) eflagration. 

Preventi\,e TSR 

AC: 5.10 Ignition Controls (Vehicle Controls) Prevents vehicle fuel system damage (,.e., fuel 
Control Safety Function Comments 

None 
system leaks) in the event of a collision with 
tank structures within the tank farms. 
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ID 
CI 06PHASE 

I-A-07 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc  

kclease of radioactive or h-dous materials high windsldust devil during plug removal SI F3 El  .. 
from pit to the atmosphere due to high winds from pit cover or pit cover removed or 

equipment installation or removals 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

Classification 
ss I sc ssc 

Safety Function Comments 

SSC 
Classlficatlon 

ss I sc Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

None .. .. 
Cantral I Safety Function. I Comments 

Preventive TSR 
Control . .  ! Safety Function ! Comments 

COntrOl Memo: No safety SSCs or TSRs required -Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 
Revision to Original HAZOP: None 
Material At Risk Contamination from pit. 
Remarks: S l E l  based on analyzed accident. Natural Phenomena- High Wind 

F3 based an anticipated high winds 
Environmental harrier is open on top. Contamination will be fixed elther before cover block removal or as swn a 
possible. Temporary covers can be quickly installed if a dust devil is spotted or winds pick up. Training covers these 
eventualities. 
Active ventilation may be required far work in the 241 -C-l06 pump pit due to high contamination level. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-ALL14. 
This hazardous condition evaluated in RPP-13557, Rev. 0. So/+ Evolution o/Phose I RetnevoIqf2ll-C-106for 
Closure 
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ID 
C106PHASE 

I-A-08 

Control Decision Record 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

Release of radioactive or hazardous material Worker error positions crane over 241- C- SI F3 E l  .. 
from unfiltered release paths through damaged 106 when lifting cover blocks or installing 
lank dome due to excessive loads other on tank equipment (e.& water skid) 

pausing damage to the tank dome 

Classification 
ss I sc ssc 

Preventive SSCs 
I Classification I I 

Safety Function Comments 

ssc 1 ss I sc I Safety Function 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control ! Safety Function. ! Comments 

Comments 

Preventive TSR 
Control I Safety Function I Comments 

I I I None .. .. I 
Control Memo: No safety SSCs or TSRs required -Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection) 
Revision to Original HAZOP: None 
Material At Risk SST headspace aerosols. 
Remarks: S l E l  based on limited release oftank headspace aerosols through cracks in dome filtered through 5011 cover. 

F3 based on anticipated load drop. 
This hazardous condition evaluated in RPP-13557. Rev. 0. Sofery Evoluiron o/Phose I Reb8evol qf241C-106for 
ClOSU,C. 
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I 

Control Decision Record 

I Cons I Freo. 1 Env I Reo I 
ID Hazardous Condition Cause I Cat i c a t '  i Cons I A& 

unfiltered release paths through damaged stuck heel jet pump in 
pit with resullant riser dome due to excesswe loads 

Classification 
SS 1 sc ssc 

Safety Function Comments 

ssc 
I 

Technical Safety Requirements (TSRs) 

Classification 
ss ~ SC i Safety Function Corn m e n Is 

CO"tr01 I Safety Function I Comments 
N""e .. .. 

Preventive TSR 

None .. .. 
Conlrol 1 Safety Funclion I Comments 

Control Memo: No safety SSCs or TSRs required -Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 
Revision to Original HAZOP None 
Material At Risk: SST headspace aerosols 
Remarks: S l E l  based on limited release oftank headspace aerosols through cracks in dome filtered through soil cover 

F3 based on anticipated load drop. 
To avoid this issue, an "A" frame or hydraulic jacks will be used to have better load control until the pump is broken 
IOOSC. 

This hazardous condition evaluated in RPP-13557. Rev. 0, Sqlery Evoluarion of P h ~ s e  I Retrreval of Z?I-C-106/0r 
Closure. 
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ID Hazardous Condition 
C I06PHASE Serious injury or fatalily due to overloaded 

I-A-IO craneand boomfailure 

Cons  Freq Env Rep 
Cause Cat Cat  Cons  Acc  

Worker error cause too much lifting force SI F3 EO _. 
when removing equipment causing crane 
or "ggmg fadure l 

Classification 
ss I sc ssc 

Safety Function Comments 

Classlficatlon 
ssc ss I sc Safety Function 

D-10 

Comments 

AC: 5.16 Load Lifting and Dame Loading ecreaes the frequency of load drops. 
Controls (Hoisting and Rigging) 

None 
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ID Hazardous Condition 
C106PHASE Release of radioactive or hazardous material to 

I -A-I I the atmosphere due to an unfiltered release 

Cons Freq Env Rep 
Cause Cat Cat  Cons Acc 

Worker error cause IW much lifllng force S 1 F3 E l  .. 
mhen removing equipment causing crane 
or rigging failure 

Classification 
ss I sc ssc 

Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

None .. .. 
Control I Safety Function. I Comments 

Preventive TSR 

None .. .. 
Control I Safety Function I Cornmenti 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protectlo"). 
Revision to Original HAZOP: None 
Material At Risk: Headspace aerosols 
Remarks: S l E l  based on limited relea~e from small leaks in ventilation system. 

F3 based on anticipated worker error. 
This hazardous condition evaluated in RPP-13557, Rev. 0. Safe@ Evoluorron ofphase I Relnevol of 241-C-I06 for 
Closure. 

ssc 
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Classification 
ss I sc Safety Function Comments 
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ID 
C I06PHASE 

I-A-I2 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I I Cons  I Frea I Env 1 Reo 

Hazardous Condition Cause c a t  cat' Cons A& 
Release of radioactive or hazardous material Waste trapped in heel jet pump i s  released S2 F3 E2 33CX 
from the 241-C-106 heel jet pump to the from the flexible receiver when it is lifted 
ground due to a leak in the flexible receiver, or from the tank causing a waste leak to the 

Classlficatlan SSC 

1 /other containment device $round surfacc I I I I 

ss I SC Safety Function 

Structures, Systems, and Components (SSCs) 
I Mitimtive- SSC? I 

Comments 

SSC 
Clasrlficatlon 

ss I SC S a f q  Function Comments 

Mitigative TSR 
Control Safety Function. Comments 

Mitigates the consequence of a aarfe leak (i e , pwI on AC. 5.14 Emergency Preparedness (Response "3°C 

Radiation proleciion p r a c t i ~ e ~  detect contunmatm on 
the soil or m sm~cturer 

Procedures) 
AC. 5 24 Safely Management Probpms (Radiation 
protectlo") 

pr near !he surface) by moving workers sway. 
Mitigates facility worker and onsite worker 
consequences due IO waste leaks 

Preventive TSR 

NOX .. .. 
Control 1 Safety Function I Comments 

Control Memo: Controls based on analyzed accident, Waste Transfer Leak plus additional controls related to the specific activity of 
removal oflong-length equipment from SST 241-C-106 as dwumented in the SER, Ref. Letter from R. J. Schepens, ORP, 
to E. S. Aromi. CHG, WE-ORP: 02-TED-032, "CONTRACT NO. DE-AC27-99RL14047 -Approval of Long-Length 
Equipment Removal Activities for Single-Shell Tank (SST) 241-C-106." 

Consequence changed to S2 Revision to Original HAZOP 
Material At Risk Tank waste. 
Remarks: S2IE2 based on Safety Evaluation Rrpon (SER) (Ref Letter from R. I Schepms. ORP. to E. S. Arami, CHG, W E -  

ORP: 02-TED-032, "CONTRACT NO. DE-AC27-99RL14047 -Approval of Long-Length Equipment Removal 
Activities for Single-Shell Tank (SST) 241-C-106) 
F3 based on process knowledge and tank farms operating history showing waste collection in pumps and mher hollow 
tank equipment. 
The SER requires the fallawing conmls specific to removal of equipment from 241-C-I 06 

The receiver bag to be used far the heel pump will be designed and constructed of material of sufticient strength 
to contain the MAR resulting from postulated failures ofequipment (i. e., the heel pump tlexible hose and 590 
Ib ofwaste). The design and material ofthe receiver bag as described by drawing H-2-79350. "TWRS 7 0  
Flexible Receiver Bag Assy for 42' Riser," will be verified by mock-up testing. To ensure recriver bags have 
not degraded during storage. the receiver bag used shall have been storage less than sewn years and protected 
from ultraviolet light. 

This hazardous condition was evaluated by USQ TF-03-001. Rev. 0. 
This hazardous condition was mapped 10 REP-ACC 33C based on the SER analysis showing that this accident bounds 
the release. 
This hazardous condition evaluated in RPP-13557. Rev. 0. Safely Evoluotron of Phose I Retrreval of Z?I€-106/or 
C l O S U r e .  
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ID Hazardous Condition 

I-A-I3 fromrupNred241C-106dome tothe 
C106PHASE Release of radioactive or hazardous material 

atmosphere due to load drop 

Cons  Freq Env 
Cause Cat Cat  Cons  

Rigging failure caused load drop when s 2  F2 E2 
removing the241-C-106 heel jet which 
falls from height sufficient to clear 
vertically oriented disposal container 

Classification 
ss 1 SC 

ssc 
Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
No"* .. 

ssc 
I Classification 

ss I sc Safety Function Comments 

. .  - - . .  - 
Tank (SST) 241C-I06 ... 

Revision to Original HAZOP: 

Material At Risk: Tank waste. 
Remarks: 

This is a new hazardous condition identified during subsequent work package preparatior for 
removal of long-length equipment 

SUE2 based on Safety Evaluation Report (SER) (Ref. Letter from R. J. Schepens. ORP, to E. S. Aromi. CHG, W E -  
ORP: 02-TED-032. -TONTRACT NO. DE-AC27-99RL14047 - Approval of Long-Length Equipment Removal 
Activities for Single-Shell Tank (SST) 241-C-106"). 
F2 based on frequency ofoccuncnce for a single lift as documented in Section 3.4. 2. I ofthe FSAR 
The SER requires the following additional controls specific to removal of equipment from 241-C-I06 

* AC 5.1 6. 22. d. is applicable. which states. "For mechanically lifted loads within 20 fl of SST (100 Series). 
DST. and AWF tanks. the lower equipment boundary ofthe lifted item (s.g.. bottom ofthe cover black. 
thermocouple tree) shall be less than 20 ft  above surface grade. or pit tloor above a WASTE storage tank 
(covered or uncovered) " 
Critical lift procedures shall be used for removal ofthe heel pump and transfer pump from SST 241-C-106. 
The critical lifl procedure shall not allow lifting in wind speeds that exceed 15 mph. 
The WSSP-I packaging container will be positioned such that the minimum distance from the edge of any waste 
tank to the container is at least equal to the length ofthe pump being lifted 

* 

This hazardous condition was evaluated by USQ TF-03-001. Rev. 0 
This hazardous condition evaluated in RPP-13557. Rev. 0. Safe@ Evalualron ofphase I Relrrevol of2Jl-C-106 for 

Closure. 

CO"trOl Safety Function 
AC 5 16 Load Lifting and Dome h a d i n g  
Cantrols 

Prevents load drop accidents by decreasing the 

handling over a tank so that ~n the event the 
is dropped. the tank dome would not collapse. 

frequency of occunence and h ie  load 
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Comments 
Because of the high lift height to clear the 

loadmalyris. which IIIYOIVCS lifting a mixer pump 
verttcal storage Conlalner, the consequence 

p a y  be invalidated. 
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ID 

Control Decision Record 

Hazardous Condition Cause 1 cat 1 c a t  I Cons  1 ACC 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

Classification 
ss I sc Safety Function 

ssc 

I I I 1 Cons 1 Frea I Env I Rea 1 

Commrntr 

ssc 

1 ~ I:A-14~ ~ long-len?h equipment flexible receiver eceiver on SST 241-(-706 heel jet pump 
wing removal causing release of trapped ue to high wind 

Comments 
Classification I 

ss I sc Safety Function 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
N"". .. .. 

Preventive TSR 
Control \ Safety Function ~ Corn m e n ts 

Control Memo: Controls based on SER, Ref. Letter from R J. Schepens. ORP. to E. S. Aromi. CHG, DOE-ORP: 02-TED-032, 
TONTRACT NO. DE-AC27-99RL14047 -Approval of Long-Length Equipment Removal Activities far Single-Shell 
Tank (SST) 241C-106." 

Revision to Original HAZOP: 

Material At Risk Tankwaste. 

This is a new hazardous condition identified durmg subsequent work package preparation for 
removal of long-lmgth equipment 

S 2 E 2  based on Safety Evaluation R e m R  (SEN (Ref. Lener from R. J. ScheDens. ORP. to E. S. Aromi. CHG. DOE- Remarks: 
ORP 02-TED-032, "CONTRACT NO DE-AC27-99RL14047 - Approval &Long-Length Equipment Removal 
Activities far Single-Shell Tank (SST) 241-C-106) 
F3 based on analyzed accident, Natural Phenomena - High Wind. 
The SER requires the following additional controls specific to removal of equipment from 241-C-106 - The receiver bag to be used for the heel pump will be designed and consmcted of material of sufficient 

strength to contain the MAR resulting from postulated failures ofequipment (,.e.,  the heel pump flexible 
hose and 590 Ib ofwaste). The design and material ofthe receiver hag as described by drawing H-2- 
79350, "TWRS 70' Flexible Receiver Bag Asry for 42" Riser." will he verified by mock-up testing. To 
ensure receiver bags have not degraded dunng storage, the receiver bag used shall have been storage less 
than seven years and protected from ultraviolet light 

This hazardous condition was evaluated by USQ TF-03-001, Rev. 0. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safety Evaluarron ofphase I RernewIof21l -C- lO6 for 
ClOSUre .  
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ssc 
SST Ventilation Systems 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I I Cons  I Frea I Env I Reo  i 

Classlficatlon 
ss sc Safety Function Comment3 
.. X Prevents the accumulation of N O M  

flammable gas due to steady state 
accumulation, thus reducing the 
frequency of a flammable gas 
deflagration. 

ID Hazardous Condition Cause I Cat I cat' 1 Cons I A ~ L  
C106PHASE kelease of radioactive or hazardous materials bas release event induced bv laree water I S2 I E2 I 05X 

Control 
AC: 5.14 Emergency Preparedness (Response 
Procedures) 

AC: 5.18 HEPAFiltcrConUols 

Structures, Systems, and Compc 
I 

Safety Function Comments 

NOW 

N0"C 

Mitigates the consequence of a flammable gas 
fiellagration. 
Reduces the consequences of a HEPA filter 
failure by limiting the inventor2 available. 

I I .. I .. I .. I .. I 

Preventive TSR 

nsurcs operability of the passive ventilation 
ystems. 

Control I Safety Function I Cammens 
LCO; 3.2.3 SST Ventilation Systems-Passive PP-13547. Rev. 0. Evvoluohon ofrhe Polenrrol 

I Tank 251-C-106 lo Achreve a Flammable 
as Armosphere concluding that the w a l e  
lume in 241-C-106 is insufficient to generate 
fficient gas to reach lower flammability limit 

Control Memo: Controls based on SB, FSAR Appendix K. 
Revision to Original HAZOP None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S21E2 based an analyzed accident, flammable gas deflagatian. 

FI based on the analysis documented in RPP-13547, Rev. 0, Evaluolion ofrhe Porenrrolfor Tank 211-C-I06 IO Achieve 
Y Flommoble Cos Armosphere that concluded that the waste volume in 241€-106 1s insufficient to generate sufficient 
gas to reach lower flammability limit with barometric breathing. 
This hazardous condition derived from Project W-320 hazardous condition # W320-E-FLUSHOI 
This hazardous condition evaluated in RPP-13557, Rev. 0. Safe@ Evoluolron ofphase I Relnevol qfZ41-C-106for 
Closure. 
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I I Cons I Frea I Env 1 Reo I 
ID Hazardous Condition Cause I cat j cat' I cons I A& 

Classification 
ss 1 SC 

ssc 
Safety Function Comments 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3 1.5-2 in the 
FSAR. By established conventmn, the related field in the Hazard Analysis Dalabase IS left blank 

Revision to Original HAZOP: None 
Material At Risk Tank wartc. 
Remarks: S l iE l  based on limited release oftank headspace aerosols through cracked dome. 

FO based on documented analysis WHC-SD-TWR-RPT-002, Slructurol lnlegriry ond Polenlid Forlure Modes of the 
tionford Hlh-Level  Woste Tonb. Rev. 0-a. concluding water loading in soil cover is insufficient to damage dome. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safiry Evolunhon of Phose I Retrrevol of2.ll-C-lfl6for 
Closure. 

ssc 
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Classification 
ss I sc Safely Function Comments 

Preventive TSR 
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ID 
C106PHASE 

1-8-03 

Control Decision Record 

Hazardous Condition Cause Cat cat '  c o n s  ACC 
kclease of liquid waste from tank 241-C-I 06 Large water intrusion resulting tn high so F3 E2 .. 
to soil subsurface due to service water leak tn liquid level in tank and pnmary liner 
sluice nit rupture 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I Cons 1 Freq 1 Env I ReD I 

Classlticatlon 
ss I sc ssc 

Safety Function Comments 

(Structures, Systems, and Components (SSCs) 

SSC 

Classiticarian 
ss 1 sc Safety Function Comments 

I I I None .. .. .. .. I 

Control Memo: No Safety SSCs or TSRs - Hazardous Conditions with significant environmental impact but low safety consequence 
ISOISI) are addressed by Environmental Controls specified in Tank Farms FSAR Section 3.3.2.3.4, Environmental 
Protection (Table 3.3.2.3.4-1). 

Revision to Original HAZOP: None 
Material At Risk Tank waste. 
Remarks: E2 consistent with small amount of waste in tank. 

F3 based an based an unknown condition of waste tank above last beach line. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Safery Evaluation ofphase I Rerrrevoi 0/2ll-C-l06/0r 
Closure. 
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~~~ , ~~~ 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I 1 Cons 1 Frea I Env I Re" 

Classification 
ss 1 sc Safety Function 

ssc I 
Comments 

I I I - - I  1-8-04 106 totank241C-I05 dietolarge water 
intmsion 

ssc 

(Structures, Systems, and Components (SSCs) 
Mitigative SSCs I 

Classification 
ss I sc Safety Function Comments 

Control I Safety Function I Comments 
N0"C .. 

Preventive TSR 
Control \ Safety Function I Comments 

1 N0"C 

Control Memo: No controls required for SO event. Controls are not required as established by the Risk Matrix, Table 3.3.1 .j-2 in the 
FSAR. By established convention. the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP: None 
Material At Risk NA 
Remarks: 

I I I 

SO based an no worker exposure. 
EO based on no release to environment. 
F1 based on awatcr intrusion oforer 500,000 gals to reach the cascade IS considered extremely unlikely. 
This hamdous condition derived from Project W-320 hazardous condition U W320-BCD-ALL09. 
241-C-I05 islistedas asaundtank. 
This hazardous condition evaluated in RPP-13557, Rev. 0, S@ty Evoluonon o/Phose I Rerrievol 0/231-C-106 for 
ClOSUre .  
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I-B-05 

Control Decision Record 

from sewice water system to atmosphere due I O 6  is started duringihe flush oftransfer 
to spray leak from starting supernatant transfer line and flush line is filled and prensunzed 
pump in tank 241-C-106 during the flush of resulting in flushline leak or backflow into 
transfer line the S ~ N I C ~  water system 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I Cons 1 Frea I Env 1 Reo 

SSC 

Pressure Switch Interlock or Alarm Systems 
(Service Water Lines) 

Classification 
ss SC Safety Function Comments 
X -- The safety function is to detect backflow 'This is a mitigative SSC when the 

into the piping systems physically 6ystem IS tested at less than full lii 
connected to the waste transfer route, and pressure. 
to either interlock or alarm to den 
operators to take action to shut down the 
transfer pump (or other motive force), thus 
preventing a waste leak from the transfer 
system, and thereby decreasing the 
frequency of a Waste Transfer Leak 

Preventive SSCs 
Classification 

SSC ss SC Safety Function Comments 
Pressure Switch Interlock or Alarm Systems 
(Service Water Lines) 

X -- The safety function is to detect backflaw This is a preventive system when 
into the piping systems physically 
connected to the waste transfer route, and topressure. 
either interlock or alarm to alert operators 
to take action to shut down the transfer 
pump (or other motive force), thus 
preventing a waste leak from the transfer 
system. and thereby decreasing the 
frequency o f a  Waste Transfer Leak 

the system is tested at full line 

Control Safety Function Comments 
LCO: 3 I 2: Service Water Pressure Detection Ensure operability of pressure switch interlock or 
Systems alarm systems. 
AC; 5.16 Emergency Preparedness Mitigate the consequences of a waste transfer leak 

N"W 

N O W  

AC; 5 19 Process Instrumentation and 
Measuring and Test Equipment 

Technical Safety Requirements (TSRs) 

(i.e.,pwl on or ne; the ground surface) by moving 
workers away from the waste pwl.  

parameten specified in the TSR is maintained. 
Ensures that equipment used to verify process N O W  

Control 
LCO. 3 I .2: Service Water Pressure Detection 
Systems 
AC: 5.20 Transfer Pump Administrative Lock 

Safety Function Comments 
Ensure operability of pressure switch interlock or , N O W  

alarm systems. 
Eliminates motive force. thus preventing unplanned None 

~~ 

~ o n t r o l s  (transfers. I I 
Control Memo: Controls based an analyzed accident Waste Transfer Leak. 
Revision to Original HAZOP: None 
Material At Risk Tank waste. 
Remarks: S 2 E 2  based on analyzed accident. Waste Transfer Leak 

F3 based on anticipated worker error. 
This hazardous condition derived from Project W-320 harardaus condition # W320-BCD-FLUSHO2: 
This hazardous condition evaluated in RPP-13557, Rev. 0. Sqfety Evoluarron ofphase I Renrevolo/24/-C-l06/or 
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ID Hazardous Condition 
C106PHASE Release of radioactive or hazardous materials 

I -B-O6 from sewice water system to atmosphere due 
to spray leak from a backflow oftank waste 
into the service water system 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

Valve alignment is incorrect or leaking s2 F3 E2 33DX 
valves cause waste from the Supernatant 
transfer pump tn Tank 241-C-106 to 
backflaws into service water system 
resulting in waste leak 

Classification 
ss SC Safety Function Comments 
X 

SSC 

Pressure Switch Interlock or Alarm Systems 
(Sewice Water Lines) 

-- The safety function is to detect backtlow This is a mitigative SSC when the 
into the piping systems physically system is tested at less than full line 
connected to the waste transfer route. and pressure. 
to either interlock or alarm to alert 
operators to take action to shut down the 
transfer pump (or other motive force), thus 
preventing a waste leak from the transfer 
system, and thereby decreasing the 
frequency of a Waste Transfer Leak 

Classification 
ss sc 
X -- 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

LCO. 3. I .2: Service Water Pressure Detection knsure aoerabilitv of oressure switch interlock or I 
Control I Safety Function. I Comments 

Nolle 

Safety Function Comments 
The safety function is to detect backflaw 
into the piping systems physically 
connected to the waste transfer route, and topressure. 
either interlock or alarm to alert operators 
to take action to shut down the transfer 
pump (or other motive force), thus 
preventing a waste leak from the transfer 
system, and thereby decreasing the 
frequency o f a  Waste Transfer Leak 
accident. 

Tbis is a preventive system when 
the system is tested at full line 

~. 
?)sterns alarm systems. 
AC: 5 16 Emergency Preparedness Mitigate the consequences of a waste transfer leak 

(i.e., pwI on or near the ground surface) by moving 
workers away from the waste pwl.  
Ensures that equipment used to verify process 
parameters specified in the TSR is maintained. 

N O W  

AC: 5.19 Process Instrumentation and 
Measuring and Test Equipment 

N"W 

Preventive TSR 

LCO: 3.1 2: Service Water Pressure Detection Ensure operability ofpressure switch interlock 
pystems pr alarm SyStemS. 
AC: 5 20 Transfer Pump Administrative Lock Eliminates motive force. thus preventing 

Control Safety Function Comments 
N O W  

NOW 

Controls unplanned transfers. 



RPP-13557 REV 0 

This hazardous condition evaluated In RPP-13557, Rev 0, Sqfery Evaluorion of P h s e  I Retrrevol0/24/-C-106 for 
Closure 
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I 

Control Decision Record 

I Cons I ~ r c o  1 E"" I  eo 1 
ID Hazardous Condition Cause I Cat 1 ca t '  1 Cons I A& 

I I I  I I  1-6-07 1106 to the soil surface due to fank overflow urtace ' ilwd, cascade) or excessive 
ansfer causing overtlow of tank 

Classlficatlon 
ss I sc ssc 

Safety Function Comments 

Preventive SSCs 
I Classification I 

Mitigative TSR 
Control Safety Function. Comments 

Mitigate the consequences of awaste transfer leak 
(i.e., pool an or near the wound surface) by 
moving workers away from the waste pwl. 
Ensures that equipment used to verify process 
parameters specified in the TSR is maintained. 

AC; 5.16 Emergency Preparedness 

AC; 5 19 Process Instrumentation and 
Measuring and Test Equipment 

N O W  

None 

ssc I ss I sc 1 Safety Function 1 Comments 
Me". _. .. .. .. 

Preventive TSR 

Ensures that equipment used to verify process 
parameters specified in the TSR is maintained. 

Control Safely Function C 0 rn m e n ts 
AC: 5.21 Tank Service Water Intrusion 
Monitoring Program 

Includes visual surveillance and surveillance 
of service water tlow totalizers or tank level 
rystems. 
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ID 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
1 I I Cons I Frea I Env I Reo I 

Hazardous Condition Cause I Cat I cat' I Cons I AA 

Classification 
ss 1 sc ssc 

1-8-08 rom the sluice or pump pit on 24142-106 to 
he atmosphere due to hydraulic fluid fire in 

iculation acNatars leaks into the 241-e- 
06 sluice or pump pit and is ignited 
eleasing contamination in the pit e pit 

Structures, Systems, and Components (SSCs) 

Comments 
I 

Safety Function 

ssc 
Classification 
ss I sc Safety Function Comments 

Mitigative TSR 
Control I Safety Function. I Comments 

AC; 5 14 Emergency Preparedness (Response Mitigates the consequence o f a  tire In None 

Procedures) ontaminated area. 

Control Memo: Controls based on analyzed accident. Fire in Contaminated Area. 
Revision to Original HAZOP: None 
Material At Risk  contamination from pit. 
Remarks: S2E2 based on analyzed accident, Fire in Contaminated Area. 

F2 based an difficulty of igniting hydraulic fluid when no normal heat source is present tn the pit. 
The HAZOP team discounted ignition of hydraulic fluid in the tank due to the presence of large amounts of water 
relative to the mount of hydraulic fluid that could leak to the tank. 
This hazardous condition evaluated in RPP-13557. RCY. 0. Sofiery Euoluolion ofphase I Rerrrevolo/24I-C-/06 for 
Closure. 
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I-B-09 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
1 I I I Cons I Frea I Env I Reo I 

I I  from tank 241-C-106 to the atmosphere due to trmsfe; waste 'pump Ignites ilakmable 1 
flammable gas deflagration gas released during sluicing causing failure 

af the ventilation ryrtcm and continued 
unfiltered release 

Classification 
ss I SC 

SSC 
Safety Function Comments 

Mitigative TSR 
Control Safety Function. Comments 

AC; 5.14 Emergency Preparedness (Rerponre Mitigates the consequence of a fire m 

AC; 5.18 HEPAFilterControls Reduces the consequences ofa HEPA filter NOW 

None 
Procedures) contaminated area. 

failure by limiting the inventory available. 

Preventive TSR 
Control Safety Function C 0 rn rn e n ts 

LCD: 3 2.3 SST Ventilation Systems-Passive Ensures operability ofthe passive ventilation 
systems. 

RF'P-13547. Rev. 0, Ewluonon oft& 
Polenlrolfor Tank 211-C-106 io Achieve o 
Flommble Cos Almosphere concluding that 
the waste volume in 241€-106 is insufficient 
10 generate sufficient gas to reach lower 

as due to steady state accumulation, thus I I k '  educing the frequency of a flammable gas 

petlagration;. 
educes frequency of tlammable gas None 

Nnne 

AC: 5.1 I Flammable Gas Monitoring Controls 

AC: 5.12 Transfer Controls 
Ensures that the final tank states remain within the 
analvzed toooeraohv of the flammable ,as 

Control Memo: Controls based an SB, FSAR Appendix K. 
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S 2 E 2  based an analyzed accident. Flammable Gas Detlagration. 

F2 based on the analysis documented in RPP-13547, Rev. 0. Evaluarion ofihe Poienhalfor Tonk24l-C-106 IO Achieve 
a Flommoble Gas Almosphere that concluded that the waste volume in 241C-I06 i s  insufficient to generate sufficient 
gas to reach lower flammability limit with barometric breathing. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Sofefy Evoluomn ofphase I Relrrevolof241-C-106for 
Closure. 
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ID Hazardous Condition Cause 
C106PHASE Release of radioactive or hazardous materials During sluicing operations Sluicer moves 

I - G O 1  from tank 241-C-106 to atmosphere due to tankdebris in waste impacting drop leg or in 
dome breach from impact tank equipment which breaches dome 

causing unfiltered release (assumes 
ventilation swtem failure) 

Cons Freq Env Rep 
Cat Cat Cons ACC 
SI FI E l  .. 

Classification 
ss I SC 

SSC 
Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
N""? .. .. 

ssc 

Preventive TSR 

N""? .. .. 
Control I Safety Function I Comments 

Classification 
ss I sc Safety Function Comments 

, . 

C o n t r o l  Memo: No controls required for SliFl  event. Controls are not required as established by the Risk Matrix. Table 3.3.1.5-2 in the 
FSAR By established convention, the related field in the Hazard Analysis Database is l e f l  blank. 

Revision to O r i g i n a l  HAZOP: None 
Material At Risk: SST headspace aerosols 
Remarks: S l E l  based an limited amount ofmaterial Ihat could be released through small crack or breach in dome. 

F I  based on drop legs being high in head space such that any debris that could be moved that far would be very small 
and light and extremely unlikely to cause any damage. 
This hazardous condition derived from Project W-320 hazardous condition # W320-D-TRANSO3 
This hazardous condition evaluated in RPP-13557, Rev. 0. S&y Evoluorron ofphase I Retriewl of211-C-106for 
ClOSUre .  
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1 I 

Control Decision Record 

I Cons I Fie4 I Env I Reo I 
ID Hazardous Condition Cause I Cat j Cat' I Cons I A C ~  

to the soil column due to tank 

Classification 
ss I sc ssc 

Safety Function Comments 

SSC 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
N"W .. .. 

Class,ficatlo" 
SS I sc Safety Function Comments 

Control I Safety Function I Comments 
N0"C .. .. 

Control Memo: No Safety SSCs or TSRs - Hazardous Conditions with significant environmental impact but low safety consequence 
(SOISI) are addressed by Environmental Controls specified in Tank Farms FSAR Section 3.3.2.3.4. Environmental 
Protection (Table 3.3.2.3.4-1). 

Revision to Original HAZOP: None 
Material At Risk: Tank waste 
Remarks: SO based on depth of release. which will not affect workers 

E2 based on release of tank waste to soil column. 
FI based on having to completely fail large metal structure. 
This hazardous condition evaluated in RPP-13557. Rev 0. Sa& Evoluooon o/Phase I Rerneial qf2.ll-C-106for 
Closure. 
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ID Hazardous Condition 
C I06PHASE Release of radioactive or hazardous material 

I-C-03 from 241-C-I 06 to the soil column due to tank 
liner breach 

Control Decision Record 

Cons  Freq Env Rep 
Cause Cat Cat  Cons Acc 

Sluice jet impinges on weak section of so F2 E2 -- 
tank wall causing minor leak ofwater or 
tank waste behind liner and subsequent 
leak to soil column 

Classification 
ss 1 SC 

SSC 
Safety Function C0mme"ts 

I I 

Technical Safety Requirements (TSRs) 

None .. .. .. _. I 

Mitigative TSR 
Control ! Safety Function 1 Comments 

ssc 

Preventive TSR 
Control I Safety Function I Comments 
\Innp .. ~~ 

Classification 
ss I SC Safety Function Comments 

Control Memo: No Safety SSCs or TSRs -Hazardour Conditions with significant environmental impact but low safety consequence 
(SOISI) are addressed by Environmental Controls specified in Tank Farms FSAR Section 3.3.2.3.4, Environmental 
Protection (Table 3.3.2.3.4-1). 

Revision to Original HAZOP None 
Material At Risk Tank waste 
Remarks: SO based an depth of release, which will not affect workers. 

E2 based on release of tank waste to soil column. 
F2 based on tank being at the end ofdesign life. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Safiw Evoluooon ofPhose I Rernevol of211-C-106 for 
C l O S U r e .  
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ID Hazardous Condition 
C106PHASE Release of radioactive or hazardous material 

I G O 4  from 241E-I06 to the soil column due to tank 
liner breach 

Control Decision Record 

Cons Freq Env 
Cause Cat Cat Cons 

Sluice jet impinges on flashing causing so F3 E2 
minor leak of water or tank waste behind 
liner and subsequent leak to soil column 

Classification 
ss I sc ssc 

GJ Acc 

Safety Function Comments 

ssc I ss I SC I Safety Function I Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
N""e .. .. 

Control 1 Safety Function I Comments 
None .. .. 

Control Memo: No Safety SSCs or TSRs - Hazardous Conditions with significant environmental impact but low safety consequence 
(SOISI) are addressed by Environmental Controls specified in Tank Farms FSAR Section 3 3.2.3 4, Environmental 
Protection (Table 3.3 2.3.4-1) 

Revision to Original HAZOP: None 
Material At Risk Tankwaste 
Remarks: SO based an depth ofrelease. which wtll not affectworkers. 

E2 based on release of tank waste to soil column. 
F3 based an tank design where the lead flashing does not provide a seal when ajet o f  liquid impinges directly on Lhe 
underside. 
The sluicer design limits sluice nozzle from reaching horizontal. Thc sIuiceT dcsign shows nozzle deployed lower than 
flashing. 
This hazardous condition evaluated m RPP-13557, Rev. 0, Sofe(y Evaluotron ofphase I R e f n e ~ a l  of241-C-106 for 
Closure. 
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ID Hazardous Condition 
C106PHASE Transfer of contaminated sluice water to 241- 

I-C-05 G I 0 5  due to backilow of sluice water thraueh 

Control Decision Record 

Cons , Freq Env Rep 
Cause Cat Cat Cons Acc 

kluice jet impinges on cascade line causing SO F3 EO -- 
water to backflaw to 241-C-105 

Classification 
ss I sc ssc 

I bascade line - 1  I I I I I  

Safety Function C0mmC"tS 

Structures, Systems, and Components (SSCs) 

Preventive SSCs 
1 Classification I 

SSC I ss I SC I Safery Function I Comments 
hlnne .. .. .. .. 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

N""C .. .. Control I Safety Function I Comments 

Preventive TSR 
Control ! Safety Function ! Comments 

I I I None .. .. I 
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ID 
C106PHASE 

IC-06  

Control Decision Record 

Cons Freq Env Rep 
Humdous Condition Cause Cat Cat Cons Acc 

Release of ionizing radiation and radioactive Excessive solids ~n slurry flow towards s 2  FO E2 OIX 
gas from tank 241-C-106 to the atmosphere 
due to criticality in the tank 

supernatant transfer pump 

Clarsitication 
ss j sc ssc 

safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
N""? _. .. 

ssc 

Preventive TSR 
Control I Safety Function I Comments .. None .. 

Control Memo: No controls requned for FO event. Controls are not required as established by the Risk Mautx, Table 3.3.1.5-2 in the 
FSAR By established convention. the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP: None 
M a t e r i a l  At Risk: Radioactive fission gasses 
Remarks: S llE2 based on analyzed accident, Nuclear Criticality. 

FO based on calculations found in RPP-7475. Rev. 1. CrrlicoliV So& Evaluarron o/Hm/ord Tank Farms Focrlzry, that 
concludes that sluicing or transfer and storage of the waste in 241-C-106 will not create the possibility of a criticality. 
This hazardous condition derived from Project W -320 hazardous condition # W320-BCD- TRANSO2b. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safiry Evoluonan qlPhose I Rebievd o/241.C-/06/or 
Closure. 

Classification 
ss I sc Safely Function Comments 
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ID Hazadous Condition 
C106PHASE Release ofionizing radiation and radioactive 

I-C-07 gas from tank 241-C-IO6 to the amosphere 
due to criticality in the tank 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

Material reaches critical massifomation S2 FO E2 OIX 
dunng sluicing activities 

Classification 
ss I sc ssc 

Safety Function Comments 

ssc 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

N""C .. .. 
Control I Safety Function. I Comments 

Clarsificatian 
ss I sc Safety Function Comments 

Preventive TSR 
Control ! Safely Function I Comments 

I I I None .. .. 
Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3.1.5-2 in the 

FSAR. By established convention. the related field in the Hazard Analysis Database 1s lee blank. 
Revision to Original HAZOP: None 
Material At Risk: Radioactive fission gasses 
Remarks: SIIE2 based an analyzed accident, Nuclear Criticality 

FO based on calculations found in RPP-7475, Rev. I ,  CrmcolrrySo/eIy Evoluiion o/Hon/wd Tank Forms Focrlr~y, that 
concludes that sluicing or transfer and storage afthe waste in 241 -C-l06 will not create the possibility of a criticality. 
This hazardous condition derived from Project W -320 hazardous condition U W320-BCD- TRANS04. 
This hazardous condition evaluated in RPP-13557, Rev. 0, SUfQ Evoluolion o/Phase I Relrrevol o/ZJI-C-I06/or 
Closure. 

I 
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C106PHASE 
I-C-08 

elease of radioactive or hazardous matends 
rom tank 241C-106 to atmosphere due to 

he sluicer impinging into the soltds 
eleasine a reeion of retained flammable 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I Cons I Fres 1 Env I Reo 1 

s 2  F2 E2 05X 

Classification 
ss I sc ssc 

I bas which i s  then ignited I I 1  I I  pammable gas deflagration 

Safety Function Comments 

ssc 
SST Ventilation Systems 

Classification 
ss sc Safety Function Comments 
._ X Prevents the accumulation of None 

flammable gas due to steady state 
accumulation. thus reducing the 
frequency of a flammable gas 
deflagration 

I ki th barometric breathing 
C: 5.9 Flammability Controls bsurer  flammable gas hazards are managed. 1 N O X  

C: 5.10 Ignition Controls IReduces frequency of flammable gas 1 N O X  

Mitigative TSR 
Control Saiety Function. Comments 

Mitigates the consequence o f a  flammable gas 

Reduces the consequences of a HEPA filter 
failure by limiting the inventoy available. 

AC: 5.14 Emergency Preparedness (Response 
Procedures) deflagration. 

AC: 5.18 HEPA Filter Controls 

None 

None 

Control 
LCO: 3.2.3 SST Ventilation Systems-Passive 
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Safety Function Comments 
Ensures operability ofthe passwe ventilation 
systems. 

RPP-13547, Rev. 0, Evaluonon of the Porentzal 
,/or Tonk211-C-IO6 to Achieve a Flommoble 
Gas Almosphere concluding that the waste 
volume in 241-C-106 i s  insuflicient to generate 
sufficient gas to reach lower flammability limit 

deflagrations. 

deflagrations. 
Ensures that the final tank states remain within 
the analyzed topography of the flammable gas 
deflagrations accident. 

parameten specified in the TSR IS maintained 

AC: 5. I 1  Flammable Gas Monitoring Controls Reduces frequency of flammable gas 

AC: 5.12 Transfer Controls 

N"X 

None 

AC. 5 19 Process Instrumentation and 
Measuring and Test Equipment 

Ensures that equipment used to verify process N"X 
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C I06PHASE 
I-C-09 

elease of radioactive or hazardous material 
rom 241C-I06 IO the amorohere due 10 a 

luicing nozzle strikes object when being 
indexed causins soark and imitian of 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
1 Cons  ~ Freo 1 Env 1 Reo I 

S2 F2 E2 05X 

Classification 
ss I sc ssc 

Safety Function Comments 

SSC 
SST Ventilation Systems 

Classification 
ss sc Safety Funclion Comments 
.. X Prevents the accumulation of flammable NOM 

gas due to steady state accumulation, thus 
reducing the frequency of a ilammable 
lgas deflagration 

Preventive TSR 

nsures operability ofthe passwe ventilation 
yrtems. 

Control I Safety Function I Comments 
LCO; 3.2 3 SST Ventilation Systems-Passive PP-13547, Rev. 0. Evoluorm ofthe Poten id  

or Tank 241-C-106 Io Achzew LI Flommohle 

Mitigative TSR 
Control Safety Function. C D m rn e n ts 

Mitigates the consequence of a flammable gas AC: 5.14 Emergency Preparedness (Response 
Procedures) deflagration. 

AC: 5.18 HEPAFilter Controls 

None 

None Reduces the consequences o f a  HEPA filter 
failure by limiting the inventory available. 

AC; 5.9 Flammability Controls Assures flammable gas hazards are managed. 
AC; 5 I0 Ignition Controls Reduces frequency of flammable gas 

AC: 5 1 I Flammable Gas Monitoring Controls Reduces frequency of tlammable gas 
deflagrations. 

deflagrations. 
Ensures that the final tank states remain within 
the analyzed topography of the flammable gas 

AC: 5.12 Transfer Controls 

Cas Atmosphere concluding that the waste 
volume in 241-C-106 is insufficient to generate 
sufficient gas to reach lower flammability limit 
with barometric breathing 

None 
NOW 

None 

None 

Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading 
Remarks: S2lE2 based on analyzed accident. Flammable Gas Deflagration. 

F2 based on the analysis documented in RPP-13547. Rev. 0, Evvoluolron ofthe Potenrrol for Tank 241-C-106 IO Achzeve 
a Flammahle Gas Atmosphere that concluded that the waste volume in 241C-106 is insuflicient to penerate sufficient 
gas to reach lower flammability limit with barometric breathing. 
The sluicer position in tank precludes striking tank ~ d l ,  tloor, or in-tank equipment. 
This hazardous condition evaluated in RPP-13557. Rev. 0. Sa&@ Evoluotron o/Phose I Rerrie~alqf2.ll-C-106for 
Closure. 

C: 5.19 Process Instrumentation and nsures that equipment used to verify process 
Measuring and Test Equipment arameters specified in the TSR is maintained. 
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C106PH4SE 
I-C-I0 

elease of radioactive or hazardous material 
rom 241C-I06 to the atmasohere due to a 

luice jet moves debris causing spark and 
ammable gas ignition with damage to the 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I Cons I Freq 1 Env I Rerr 1 

S2 F2 €2 05X 

Classification 
ss I sc ssc 

I pammable gas deflagration F l a t i o n  i y s t c i  - 1  I I I I  

Safety Function Comments 

Structures, Systems, and Components (SSCs) 

ssc 
SST Ventilation Systems 

Class,ficat,on 
ss SC Safety Function Comments 
.. X Prevents the accumulation of None 

flammable gas due to steady state 
accumulation. thus reducing the 
frequency of a flammable gas 
peflagratlo" 

educes the consequences of a HEPA filter 
.ailure by limiting the inventory available. C; 5 18 HEPA Filter Controls 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
C: 5.14 Emereencv Preoaredness (Resoanse hitieates the conseauence o f a  flammable eas I N O W  

None 

Preventive TSR 
Control Safety Function Comments 

LCO: 3 2 3 SST Ventilation Systems-Passive Ensures operability of the passive ventilation 
systems. 

RPP-13547, Rev. 0. Evoluotron of the Potentrol 
,/or TmkZ41-C-106 to Achieve LI Flammable 
Gas Atmosphere concluding ulat the waste 
volume in 241C-I06 is insufficient to ecnerate - 
sufficient gas IO reach lower flammability limit 
with barometric breathing. 

None 
AC: 5.10 Ignition Controls Reduces frequency of tlammable gas None 
AC: 5 9 Flammability Controls fissures flammable gas hazards are managed. 

/deflagrations. 
AC: 5. I I Flammable Gas Monitoring Controls Reduces frequency of flammable gas 

deflagrations. 
AC: 5 .  I2 Transfer Controls Ensures that the final tank stam remain within 

the analyzed topography ofthe flammable zas 

N0"C 

NOW 

C: 5.19 Process Instrumentation and Ensures that equipment used to verify process 
Measuring and Test Equipment arameten specified in the TSR is maintained. 

Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2E2 based an analyzed accident. Flammable Gas Deilagration. 

FZ based on the analysis documented in RPP-13547. Rev. 0, Evoluotm of the Potenrrolfor Tank 211-C-IO6 to Achreve 
c1 Flommble Gas Atmosphere that concluded that the waste volume in 241-C-106 is insuffiicicnt to generate sufficient 
gas to reach lower flammabilily limit with barometric breathing. 
This hamdous condition evaluated in RPP-13557. Rev. 0, Safe@ Evaluorm of Phose I Rerrrevolof24l-C-IO6for 
Closure. 

None 
I 
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ID 

Control Decision Record 

Hazardous Condition Cause j Cat 1 cat' I Cons 1 A& 

I-C-l I from 241-C-106 to the atmosphere due to a 
flammable gas deflagration 

6luiCing mechanism against nser causing ! 
fricuan when indexing and ignition of 
flammable gas with damage to the 
ventilation system 

Classification 
ss j sc SSC 

Safety Function Comments 

Preventive SSCs 
1 Classification I 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
C: 5.14 Emereencv Preoaredness (Resoonre hitieater the canneouence o f a  llammable oas 1 None 

I 
ssc 

SST Ventilation Systems 

Preventive TSR 
e",.*.", I Q.f-hr C.,"",.". P"-...-"+" 

ss SC Safety Function Comments 
.. X Prevents the accumulation of tlammable None 

gas due to steady state accumulation, thus 
reducing the frequency of a flammable 
gas deflagration 

L"II.IyI 

LCO. 3.2.3 SST Ventilation Systems-Par 

educes the consequences of a HEPA filter . .  allure by limiting the inventmy available. C; 5.18 HEPAFilterConVols 

I I 
nsures operability ofthe passive ventilation 
)stems 

"""., ly.I.II",I ~"I,,IIIIIIu 
,sive RPP-13547, Rev 0. Evoluormn ofthe Porenlial 

or Tonk211-C-106 IO Achiew a Flomrnable 

Nolle 

os Atmosphere concluding that the waste 
241-C-106 IS insufficient to generate 
gas to reach lower flammability limit 

I ! 

AC: 5 12 Transfer Controls 

AC, 5.19 Process Instrumentation and 
Measuring and Test Equipment 

I bvith barometric breathing. 
C; 5.9 Flammability Controls bssures flammable gas hazards are managed. I NOM 

C: 5.10 Ignition Controls /Reduces frequency of flammable gas I NOW 

. .  - 
dellagrations. 
Ensures that the final tank states remain within 
the analyzed topography of the flammable gas 
Oeflagrations accident. 
Ensures that equipment used to verify process 
parameters specified m the TSR is maintamed. 

None 

N O M  

beflagrations. I 
C: 5. I 1  Flammable Gas Monitorine Controls Reduces freauencv of flammable eas None 
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Classification 
ss 1 sc ssc 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I 1 Cons 1 Frea I Env 1 Reo 1 

Safety Function Comments 

I 

. ,  " 
headspace resulting in excessive tank 

acuum damaging wnk 

~~ ~~~~~~~~ 

ssc 
Classification 
ss 1 SC Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
kIlnn'. .. .. 

I .. I .. I N"W I 

Preventive TSR 
Control I s a i q  Function ! Comments 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 

Revision to Original HAZOP: None 
Material At Risk  Tank waste. 
Remarks: S 2 E 2  based on limited amount of material that remains in tank that could be released via a m j o r  tank structural failure. 

F I based on based an analyzed accident that found thin type of failure lo be extremely unlikely. 
This hazardous condition derived from Project W-320 hazardous condition U W320-B-FLUSH04 
Accident analysis specifies structural failure due to excessive pressure (vacuum) is not credible. 
This hazardous condition evaluated in RPP-13557, Rrv. 0. Sa& Evoluorron of Phose I Relrrevol ofZ41-C-106 for 
Closure. 

D-36 



RPP-13557 REV 0 

Classification 
ss j SC 

SSC 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I Cons I Frea I Env I Reo I 

Safety Function Comments 

Preventive SSCs 

atmosphere due to 
acuum induced tank damage 

SSC I ss I S C I  Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
N""? .. 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 

Revision to Original H A Z O P  None 
Material At  Risk Tank waste. 

Protection). 

Remarks: S2IE2 b a e d  an limited moun t  of material that remains in tank that could be released via a major tank structural failure. 
FI based on based an analyzed accident that found this type of failure to be extremely unlikely. 
This hazardous condition derived from Project W-320 hamdous condition # W32O-B-FLUSHOS. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safiry Evoluorzon of Phose I Retrre~do/24l€- l fJ6/0~ 
Closure. 
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C IO6PHASE 
1-(-14 

elease of radioactive or hazardous material luicing reduce3 the confinement over a 
rom tank 241C-I06 to the atmosvhere due to 01 mot in the sludee where the 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I Cons I Frea 1 Env I Reo I 

S2 FO E l  -- 

Classification 
ss I SC 

ssc 
Safety Function Comments 

ssc 

Control I Safety Function I Comments 
NOW? .. .. 
~. 

Classification 
ss I sc Safety Function Comments 

Preventive TSR 

N0"t .. .. 

Control Memo: No controls required far FO event. Controls are not requlred as established by the Risk Matrix, Table 3.3.1.5-2 in the 
FSAR. By established convention, the related field in the Hazard Analysis Database is left  blank. 

Revision to Original HAZOP: None 
Material At Risk HEPA loading and tank headspace aerosols 
Remarks: S2IEI based on limited release From small. localized steam release. 

FO based an report RPP-13707. Rev. 0, Process Control Plan for Tank 241-C-106 Closwe. concluding that heat loading 
that would create steam eruptions is not an issue. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Safiry Evoluotion of Phose I Retrreval of 24l-C-lO6 for 
Closure. 

Control I Safety Function I Comments 
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ID 
C106PHASE 

1-C-15 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
Cons  Freq Env Rep 

Hazardous Condition Cause Cat Cat  Cons Acc  
Release of liquid waste from tank 241-C-106 High pressure sluice induces movement of S2 FO E2 18AX 
to the soil and aerosol release to the 
atmosphere due to steam hump in liner gap 

debris present in waste which impact and 
breaches the tank liner resulting in water 
leakage into liner gap. steam formation 
and bump breaching tank bottom 

classification I 
ss I sc I Safety Function 

ssc 

Preventive SSCs 
1 Classification I I 

Corn m e n ts 

ssc j ss 1 sc I Safety Function 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

N0"C .. .. 
Control I Safely Function I C0mme"tS 

Comments 

I I I N0"C .. .. 1 
Preventive TSR 

Control 1 Safely Function I Comments .. 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3.1.5-2 in the 
FSAR. By established convention, the related field in the Hazard Analysis Database is leff blank. 

Revision to Original HAZOP: None 
Material At Risk  Tank Waste 
Remarks: S2IEI based an analyzed accident, Tank Bump. 

FO bared on report RPP-13707, Rev. 0. Process Control Planfor Tmk 211-C-I06 Closure. concluding that heat loading 
that would create steam eruptions is not an issue. 
This hazardous condition derived from Project W-320 hazardous condition # W320-D-TRANS09. 
This hazardous condition evaluated in RPP-13557. Rev 0, Sa& Evaluarzon ofPhose I Retrrevol of241-C-lO6 for 
Closure, 
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ID 
C I06PHASE 

I-C-16 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous materials kondensation of vapor in head space of S2 FO E2 18BX 
from tank241C-I06 to atmospherethrough tank 241-C-106 resultingfromthe 
failed filters due to condensation of vapor in breaking off sluicer head causes large 
head space pressure drop in the dome space (sluicer 

failure, water hammer, thermal shock 
corrosion or fatigue) causing reverse 
airflow and HEPA filter failure j 

Preventive SSCs 
1 Classification I 1 

Clarification 
ss 1 sc SSC 

Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

NOW .. ._ 
None .. .. 

I Control Safety Function I Comments 

I I 

ssc I ss I sc I Safety Function 

Preventive TSR 
Control I Safety Function 1 Comments ~. 

Corn m e n ts 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix, Table 3.3.1.5-2 in the 
FSAR. By established convention. the related field in the Hazard Analysis Database is let? blank. 

Revision to Original HAZOP None 
Material At Risk  HEPA filter loading and tank headspace aerosols 
Remarks: SZEl  based on analyzed accident. Unfiltered Release. 

FO based on insuffcient heat loading in tank w a t e  to raise dame space temperature above ambient sewice water 
temperature such that spray would cause a large pressure drop. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-TRANS03. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Sofefy Evoluorron qfPhose I Rerrirvolqf2ll-C-l06/or 
Closure. 
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SSC 

Transfer Leak Detection Systems 

Master Pump Shutdown System 

Control Decision Record 

Classification 
ss sc Safety Function Comments 
X -- Detects a leak and provides an alarm to N O M  

X -- Detects transfer system le& via leak N0"C 

alert operators to take mitigative action. 

detectors, provides an interlock to shut 
down the transfer pump, and provides an 
alarm to den workers to take mitigative 
acttons. 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
1 Cons 1 Frea 1 Env 1 ReD 1 

SSC 
Classlficatlon 
ss I SC Safety Function Comments 

. .  1 IC-17  ~ t ~ 2 4 1 C - 1 0 6 s l u i c e p i t d u e  tospray p s , p i p e o r j u m p e r  breachwithcover 
eak from jumper or pipe breach, cover block lock in place 

Mitigative TSR 
Control I Safety Function. I Comments 

LCO; 3 1.3 Transfer Leak Detection Systems [Ensures operability of the transfer leak detectiod NOW 

Structures, Systems, and Components (SSCs) 

C; 5.12 Waste Transfer Controls (Operating quires  periodic material balances to provide a 
equirements, Material Balance) ems to detect transfer line leaks or misroutes, 

N O M  

AC: 5.14 Emergency Preparedness (Response 
Procedures) 

AC: 5.19 Process Instrumentation and 
Measunne and Test Eouioment 

@lowing workers to take mitigative actions. 

leak (i.e., p a d  on or near the surface) by 
moving workers away. 
Ensures that instruments used to perform 
material balance tank level monitorme. or 

hitigates the consequence of a w m e  transfer NOW? 

None 
~ . .  " 

~ e w i c e  water monitoring are calibrated. I 

C: 5 22 Transfer System Cover Removal keduces exposure of facility and onsite workers 1 N 0 " C  

1Contralr and direct radiation (shine and 
leaks into transfer wstem 

1Nct"reS. 

onsequences due to in-tank waste leaks. 
C: 5.24 Safely Management Programs 
adiation Protection) 

itigates facilily worker and onsite worker adiation protection practices detect 
ontamination an the soil or in Structures. 
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Control Decision Record (con’t) 

Control Memo: Controls based an analyzed accident Waste Transfer Leak. 
Revision to Original HAZOP: None 
Material At Risk: Tank waste 
Remarks: S2E2 based on analyzed accident. Waste Transfer Leak 

F3 based on anticipated jumper or connection leak 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-TRANS31 
The analyzed accident credits transfer system covers and above grade structures to reduce waste aerosol release by 
providing an impaction surface to prevent direct spray of waste into the atmosphere and provides a tenuous path for 
aerosol release from a structure. 
This hazardous condition evaluated in RPP-13557, Rev. 0, So/ety Evoluolron qfPhose I Rrlrievol of Z$l-C-lOd/or 
Closure. 
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ID Hazardous Condition 
C I06PHASE Release of radioactive or hazardous materials 

I-C-18 from tank 241C-I06 sluice pit lo atmosphere 
due to spray leak from pipe or jumper breach 
with cover block off 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

Pipelconnector fault or improper assembly S2 F3 E2 3 3 A x  
causes pipe or jumper breach with cover 
black off 

ssc 
Transfer Leak Detection Systems 

Master Pump Shuldow System 

Classification 
ss SC Safely Function Comments 
X -- Detects a leak and provides an alarm to None 

X -- Detects transfer system leaks via leak None 
alert operators to take mitigative action. 

dctcctars, provides an interlock to shut 
d o w  the transfer pump, and provides an 
s l a m  to alert workers to take mitiealive 
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Control Decision Record (con't) 

Preventive TSR 
Control I Safety Function I Comments 

W"".. .. .. 

Control Memo: Controls based on analyred accident, Waste Transfer Leak. 
Revision to Original HAZOP: None 
Material At Risk Tankwaste 
Remarks: S2IE2 based on analyred accident, Waste Transfer Leak. 

F3 based on anticipated jumper or connection leak. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-TRANS25 
The analyzed accident credits transfer system covers and above grade structures to reduce waste aerosol releae by 
providing an impaction surface to prevent direct spray of waste into the atmosphere and provides a tornous path for 
aerosol release from a structure. 
This hazardous condition evaluated in RPP-13557, Rev 0. So& Evnlunrron ofPhnse I Rehievolof 24l-C-IO6for 
Closure. 
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ID Hazardous Condition 
C106PHASE Release of radioactive or hazardous material 

I-C-19 from 241-C-106 from p ~ t s  and risers to the 
ground surface due to overfilling the mk with 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons  Acc 

Sluicing with service water far long period S2 F2 E2 3 3 c x  
of time or during back flush with no or 
nsutficient pumping causes tank overflow 

Classification 
ss I sc ssc 

Safety Function Commentrt 

Preventive SSCs 
1 Classification I 

ssc I ss I sc I Safety Function I Comments 
.. .. .. .. None 

equirements, Material Balance) eans to detect transfer line leaks or mimutes,  

(i.e., pool an or near the surface) by 

Measurini and Test Equipment 

Preventive TSR 

NOW .. ._ 
Control Memo: Controls based on analyzed accident. Waste Transfer Leak. 
Revision to Original HAZOP: None 
Material At Risk SST Tank Waste 
Remarks: S2IE2 based on analyxd accident. Waste Transfer Leak. 

F2 based on having to mis-transfer over 600,000 gal of sluice water before overflowing the tank without taking credit 
for backflow to 241-C-105, 106 tanks through the cascade lines. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Sofefy Evoluolion ofPhDse I Retrrewl of2?1-C-Ifl6/oar 
Closure, 

Control 1 Safety Function I Comments 
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ID Hazardous Condition 
C l06PHASE Release of radioactive or hazardous material 

I -C-20 from 241-C-I 06 to Ule atmosphere from 
unfiltered release paths due to a tank 
pressurization 

Cons ~ Freq Env Rep 
Cause Cat  1 Cat Cons  Acc 

E l  .. i F3 

Sluice water evaporates in relatively dry 
headspace causing a momentary positive 
spike in headspace pressure releasing 
headapace contaminates through unfiltered 
leab nathc 

Structures, Systems, and Components (SSCs) 

Classification 
ss 1 sc ssc 

Safety Function Comments 

Preventive SSCs 
I Classification I 

ssc I ss 1 SC 1 Safely Function I Comments 
hlnn- .. I .. , .. .. 

Technical Safety Requirements (TSRs) 

Control I Safely Function. I C0mmC"lS 
N0"C .. .. 

Preventive TSR 
Control I Safety Function I Comments 

~~ ~~ 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 

Revision to Original HAZOP None 
Material At Risk: Tank headspace aerosols 
Remarks: Sl iEl  based on limited release due to the briefperiod ofpositive pressure and release. 

F3 based on process knowledgc from Project W-320, sluicing of SST 241C-106 where tank pressure was increased 
(less vacuum) when sluicing was initiated quickly when the headspace atmosphere w a  relatively dry. 
This hazardous condition evaluated in RPP-13557. Rev. 0, .%/e9 Evoluotron gfPhase I Relrieval o/24l-C-l06/or 
Closure. 
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ID Hazardous Condition Cause 
C106PHASE Worker exposed to ionizing radiation when Debris (e g , tape) damages supernatant 

I -D-0 I replacing a damaged transfer pump transfer pump which must be replaced 
causing unplanned dose to workers 

Cons Freq Env Rep 
Cat Cat Cons Acc 
SI F3 EO -- 

i 
Classification 
ss I sc SSC 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
N"W .. .. 

Safety Function Comments 

Preventive TSR 
Control 1 Safety Function I Comments 

ssc 

~~~~~~ ~ 

Control Memo: No safety SSCs or TSRr required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protectla"). 

Revision to Original HAZOP: None 
Material At Risk NA 
Remarks: SI based on worker exposure only. 

EO based an no release to environment. 
F3 based on anticipated equipment failure. 
This hazardous condition evaluated in RPP-13557, Rev. 0. Safiry Evolunrion of Phase 1 Rebreralo/21/-C-lO6 for 
Closure. 

Classification 
ss sc I Corn m e n ts Salety Function 
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ID Hazardous Condition 
C I06PHASE Worker exposed to ionizing radiation when 

I-D-02 replacing a damaged transfer pump 

Control Decision Record 

Cons  Freq Env Rep 
Cause Cat Cat Cons Acc 

Electric motor hwked up backwards SI F3 EO -- 
driving pump in reverse damages pump 
which must be replaced causing unplanned 
dose IO workers I 

1 Clasjsitication 
ss I sc SSC 

Safety Function Comments 

Preventive SSCs 

ssc 
Classification 
ss I sc Safely Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Cantral I Safety Function. ! Comments 

Preventive TSR 

None .. .. 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 

Revision to Original HAZOP None 
Material At Risk NA 
Remarks: 

Control I Safety Function I Comments 

SI based on worker exposure only. 
EO based on no release 10 environment 
F3 based on anticipated equipment falure 
This huardous condition evaluated in RPP-13557, Rev 0. Sqfety Evolution ofphase I Retrievolof 241-C-106 for 
crosure 
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ID 

Control Decision Record 

Hazardous Condition Cause I Cat I cat I Cons I ACC 

Clasiiicattan ssc ss I sc , Safety Function 

as from tank 2412-106 to the ahnosphere until critical mass condition are 
ue to criticality in the tank pump vortices 

Comments 

Structures, Systems, and Components (SSCs) 

I I .. .. _. .. None I 

Preventive SSCs 
I Classification I 

SSC I ss I sc I Safety Function I Comments 
wnnr .. .. .. .. 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control Safety Function. Corn rn e n ts I I 
N""? .. .. 

C0"tIOl I Safety Function I Comments 
I I I .. .. N O X  

Control Memo: No C O ~ U O ~ S  required far FO event. Controls are not required as established by the Risk Mauix, Table 3.3.1 5-2 in the 
FSAR By established convention, the related field in the Huard Analysis Database is left blank. 

Revision to Original HAZOP: None 
Material At Risk Radioactive fission gasses 
Remarks: S2lE2 based an analyzed accident. Nuclear Criticality. 

FO based on calculations found in RPP-7475. Rev. I ,  Crrricolrry Sofey Evoluonon of Hanford Tonk Forms FacilrQ, that 
concludes that sluicing or transfer and storage of the wa le  in 241-C-106 will not create the possibility o f a  criticality. 
This hazardous condition derived from Project W-320 hazardous condition U W320-BCD- TRANS01 .This hazardous 
condition evaluated in RPP-13557. Rev. 0, SafeQ Evoluohon of Phose I Relnevol of 21I-C-lO6 fw Closure 

I 
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I I 

Control Decision Record 

I Cons I Freq I Env I Rep I 
ID Hazardous Condition Cause I Cat I c a t  I Cons I A& 

1-D-04 from tank 241C-106 to the atmosphere due to transfe; pump &es fl-able gas 
lammable gas deflagration released dunng sluicing causing failure of 

the ventilation system and continued 
unfiltered release 

Classification 
ss I sc SSC 

Safety Function Comments 

P 

ssc 
SST Ventilation Systems 

olume in 241-C-I 06 is insufficient to generate 
eas to reach lower flammabilitv limit 

Classification 
ss sc Safety Function Comments 
.. X Prevents Ule accumulation o f  flammable None 

gas due to steady state accumulation, thus 
reducing the frequency of a flammable 
gas detlagration. 

I 
C. 5 I I Flammable Gas Monitoring Controls keduces frequency offlammable em None 

Mitigative TSR 
Control Safety Function Comments 

AC 5 14 Emergent) Preparedness (Response Mitigates the consequence of a flammable gas 

Reduces the consequences of a HEPA filter 

NOW 

None 
Procedures) deflagration 

AC, 5 18 HEPA Filtcr Controls failure by limiting the Inventor) available 

Control Safety Function 
LCO: 3.2.3 SST Ventilation Systems-Passive 

Ensures operability ofthe passive ventilation 

Comments 
RPP-13547, Rev. 0, Evoluohon ofthe Polenno1 
or Tank 241-CJO6 lo Achreve a Flnmmoble 
Gas Amtosphere concluding that the waste 

Revision to Original HAZOP: None 
Material At Risk: Tank heads pace aerosols and HEPA filter loading. 
Remarks: S2E2 based on analyzed accident. Flammable Gas Deflagration. 

F2 based an the analysis documented in RPP-13547, Rev. 0. Evoluolron q'rhe Polenholfor Tank 211-C-J06 lo Achreve 
LI Flammable Gas Almosphere that concluded that the waste volume in 241C-106 i s  insufficient to generate sufficient 
gas to reach lower flammability limit with barometric breathing. 
This hazardous condition evaluated in RPP-13557. Rev. 0, S o f l j  Evoluolran o/Phose I Relrievol qf211-C-106for 
Closure. 

C. 5 I2 Transfer Controls Ensures that the final tank states remain within 
he analyzed topography ofthe tlammable gas 

NOW 
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easuring and Test Equipment 

nsures that equipment used to verify process 
arameters specified in the TSR is maintained. 
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ID Hazardous Condition 
CI06PHASE Release of radioactive or hazardous material 
1-D-05 from tank 241-C-106 to the atmosphere due to 

HEPA filter failure caused by high pressure 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

A leak in the supernatant transfer pump S2 F3 E2 06X 
caused by a failed component or m w  
assembly causes excessive aerosols which 
plug the HEPA causing failure by high 
pifferential pressure 

Clarsificatian 
ss I sc Safety Function 

ssc 

Structures, Systems, and Components (SSCs) 

Commenb 

Class,ficat,an 
ssc ss 1 sc Safety Function Comments 

Mitigative TSR 
Conuol Safety Function. Comments 

LCO: 3.1.4 Ventilation Stack CAM Interlock 
Systems interlock systems. 
AC: 5 18 HEPA Filter Controls 

Ensures operability of ventilation stack CAM None 

None Reduces the consequences o f a  HEPA filter 

Preventive TSR 
rnntrni I Safefv Fiinctinn I rnmmmtq 

Control Memo: Controls based on analyzed accident HEPA Filter Failure-Exposure to High Temperature or Pressure. 
Revision to Original HAZOP: None 
Material At Risk Tank heads pace aerosols and HEPA filter loading. 
Remarks: S2E2 conservatively based on analyzed accident, HEPA Filter Failure-Exposure to High Temperature or Pressure. 

This would be S l E l  for a passively ventilated system 
F3 based on aerosol generation and filter loading during sluicing. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sa& Evolunlron o/Phose I Rerne~~d0/24l-C- l06/or  
Closure. 
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ID Hazardous Condition Cause I Cat I Cat' I Cons I A C ~  

I-D-06 he sluice pit on 241C-106 to the atmosphere 
ue to h)draulic fluid fire in the pit 

o&Ie indexer leaks into the 241-C-I06 
h c e  pit and 1s ignited releasing 
Ontamlnatlo" I" the plt 

I 

Classification 
ss I sc ssc I 

Safety Function Comments 

SSC 

Preventive TSR 

None .. .. 
Control Memo: Controls based on analyzed accident, Fire in Contaminated Area. 
Revision to Original HAZOP None 
Material At Risk: Contamination from pit. 
Remarks: S2IE2 baed  an analyzed accident. Fire in Contaminated Area. 

F2 baed  on difficulty of igniting hydraulic fluid when no normal heat SOUTCS 1s present in the pit. 
The HAZOP team discounted ignition of hydraulic fluid in the tank due to the presence of large amounts of water 
relative to the amount of hydraulic fluid that could leak to the tank. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safely Evoluotron ofphase I Rebievalof241-C-106 for 
Cl0S"re. 

Control I Safety Function 1 Commenct 

Classification 
ss I sc Safety Function Comments 
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AC. 5 14 Emergency Preparedness (Response 
Procedures) ontammated area 

itigates the Consequence of a fire in None 
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ID Hazardous Condition 
C106PHASE Release of radioactive liquid from the receiver 

I -D-07 tank to sod subsurface due to over filling 

Cons Freq Env 
Cause Cat Cat Cons 

Continued sluicing and pumping from S2 F3 E2 
tank 241C-I 06 resulting m over flow of 
receiver tank and above ground leak of 
tank WSCfP 

q 3 3 c x  

Classification ~ 

ss I sc I Safety Function 
ssc 

Structures, Systems, and Components (SSCs) 
Mitigative SSCs 

Comments 

ssc 
Classification 
ss I SC Safety Function Comments 

kRadiatian Protection). bon&quences die  to in-tank waste leaks. kontaminafion on thesoil or in structures. I 
Preventive TSR 

Cantrol 1 Safety Function I Comments 
NOW5 .. .. 

Control Memo: Controls based on analyzed accident WasteTrmsfer Le& 
Revision to Original HAZOP: None 
Material At Risk  SST Tank Waste. 
Remarks: S2iE2 based an analyzed accident. Waste Transfer Leak 

F3 based on unlimited amount ofsluice water from Hanford service water system. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-ALL12 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safeefy Evuoluotion of Phose I Retrreval ofZdl-C-106for 
C i O S U r e .  

I 

Mitigative TSR 
Control Safety Function. Comments 

AC: 5.12 Waste Transfer Controls (Operating Requires periodic material balances to provide a 
Requirements. Material Balance) means to detect transfer line leaks or misroutes, 

allowing workers to take mitigative actions. 
AC; 5.14 Emergency Preparedness (Response Miligates the consequence of a waste transfer 
Procedures) leak (i.e.. pwl on or near the surface) by 

paving workers away. 
AC. 5.19 Process Instrumentation and 'Ensures that instruments used to perform 
Measurine and Test Eauioment material balance tank level monitorine. or 

None 

NOW 

None 
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Cons 
ID Hazardous Condition Cause Cat 

C106PHASE Release of radioactive or havvdour materials Pipelconnector fault or improper S 2  
from tank 241 C-I06 pump pit due to spray leak assembly causes pipe or jumper breach 
frornjumper or pipe breach, cover block in placewith cover block m place 

I-D-08 

Control Decision Record 

Freq Env Rep 
Cat Cons Acc 
F3 E2 33AX 

ssc 

etectors, provides an interlock to shut 
own the transfer pump, and provides an 
larm to alen worken to take mitigative 

Master Pump Shutdown System 

Classification 
ss I sc Safety Function Comments 

Control 1 Safety Function. I Comments 
CO: 3.1.3 Transfer Leak Detection Systems knsures owrabilihi ofthe transfer leak NOW 

Preventive TSR 
Control I Safety Function I Comments 

74""- .. .. 

Control Memo: Controls based on analyzed accident Waste Transfer Leal 
Revision to Original HAZOP: None 
Material At Risk: Tank Waste 
Remarks: S2lE2 based on analyzed accident, Waste Transfer Leak 

F3 based an anticipated jumper or connection leak 

aerosol release from a structure 
This hazardous condition evaluated in RPP-13557, Rev 0, Sqfely Evaluarion @Phase 1 Rerrreval0/241-C-106/or 
Closure. 
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ID Hazardous Condition Cause I Cat 1 CaL I Cons I ACC 
. .  

143-09 ram tank 241C-106 pump pit to atmosphere 
ue to spray leak from pape or jumper breach 

auses pipe or jumper breach with cover 
lock off 

ath cover black off 1. I 
1 

I Prevenrivr S S r q  I 

Classification 

Transfer Le& Detection Systems X -- Detects a leak and provides an alarm to 
ss sc Safety Function 

ssc 

plert operators to take mitiptive action. 

detectors, provides an interlock to shut 
dawn the transfer pump, and provides an 
alarm to alert workers to take mitiealive 

Master Pump Shutdown System X .- Detects transfer system leaks via leak 

Comments 
None 

None 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control 1 Safety Function. I Comments 
CO: 3 1.3 Transfer Leak Detection Systems /Ensu~cs operability ofthe transfer leak detectlad None 

Classlficatlon 
ssc ss I sc Safety Function Comments 

/allowing workers to take mitigative actions. I 
C: 5 14 Emereencv Preoaredness (Resoonre blitieates the consequence of awaste transfer I None 

C: 5.12 Waste Transfer Controls (Operating equires periodic material balances to provide a 
Requirements, Material Balance) cans to detect transfer line leaks or misroutes, 

None 

~, . 
Procedures) 

AC; 5.19 Process Instrumentation and 
Measuring and Test Equipment 

AC; 5.22 Transfer System Cover Removal 

leak7i.e.. pool on ar.nearthe surface) by 
moving workers away. 
Ensures that instruments wed to perform 
material balance tank level monitoring, or 
service water monitoring are calibrated. 
Reduces exposure of facility and onsite workers 
to waste aerosols and direct radiation (shine and 
akyrhine) due to leaks into transfer system 
ptructures. 
Mitigates facility worker and onsite worker 
consequences due to in-tank waste leaks. 

None 

NOW 
Controls 

AC; 5.24 Safety Management Programs 
I(Radiatian Protection) 

Radiation protection practices detect 
pontammation on the soil or in structures. 

I I I NOX .. .. 
Control Memo: Controls based an analyzed accidenL Waste Transfer Leak. 
Revision to Original HAZOP None 
Material At Risk SST Tank Waste. 

Remarks: S2lE2 based an analyzed accident. Waste Transfer Leak 
F3 based on anticipatedjumper or connection leak. 
This hazardous canditlon derived from Project W-320 hazardous condition # W320-B-TRANS24 
The analyzed accident credits transfer system covers and above grade smchlres to reduce waste aerosol release by 
providing an impaction surface to prevent direct spray of waste into Ihe atmosphere and provides a tortuous path for 
aerosol release from a structure. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Safety Evoluotion o/Phose I Rrlrrevol of 241-C-106 for 
Closure. 

I 
I ! Comments Control Safety Function 
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ID 
C IO6PHASE 

I-D-IO 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous material Leaking valves or incorrect valve S2 F3 E2 33DX 
from the service water lines to the surface due to alignment causes backflow of waste 
a backflow afwaste into service water line during transfer 

pump operation with leak through 
unmonitored service water system 

Classification 
ssc ss 1 sc Safety Function Comments 

Pressure Switch Interlock or Alarm Systems 
fService Water Lines) 

X -- The safety function is to detect backflaw This is a preventive system when 
into the piping systems physically he system is tested at full line 
onnected to the waste transfer route, and ressure. 

prratars to take action to shut down the 1 

D-56 



RPP-13557 REV 0 

I 

mitigative actions. 
AC; 5.14 Emergency Preparedness (Response Mitigates the consequence of awaste transfer 

leak [i.e,, pool on or near the surface) by 
bnaving workers away. 

AC; 5.19 Process Instrumentation and Ensures that instruments used to perform 
material balance tank level manilaring, or 
service water monitoring are calibrated. 
Mitigates facility worker and onsite worker 
consequences due to in-tank waste leaks. 

N0"C 
Procedures) 

None 
Measuring and Test Equipment 

AC: 5.24 Safety Management Programs 
:Radiation Protection) 

Radiation protection practicer detect 
contamination on the soil or in stmctures. 

Control Decision Record (con?) 

Technical Safety Requirements (TSRs) 

Preventive TSR 

nsures operability ofpressure switch interlock 
Control I Safety Function I Comments 

LCO; 3.1.2 Service M'ater Pressure Detection 
pystem r alarm systems. Nolle 

Mitigative TSR 
Control I Safety Function. 1 Comments 

Ensures operability of pressure switch interlock 1 CO. 3.1.2 Service Water Pressure Detection None 
ystem br alarm systems. I 

\Verities that two SS waste isolation valves are I Nolle 

alances to provide a means to detect transfer 
leaks or misroutes. allowme workers to tak 

Revision to Original HAZOP: None 
Material At Risk  Tank Waste. 
Remarks: S2E2 based on analyzed accident. Waste Transfer Leak. 

F3 based on sluice water system design sing no credit for backtlow preventer. 
Thin hazardous condition evaluated in RPP-13557. Rev. 0, Safiry Evoluorion ofPhose I RerrrevoIo/241-C-l06/or 
Closure. 
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ID Hazardous Condition Cause 
C106PHASE Release of radioactive or hazardous materials 

1 0 1 1  from tank 24142-106 pump pit to ahnosphere 
+e to waste leak through the electrical 
Fonnectionr into M electrical j m c t m  box 

Electrical connector seal fault or 
improper assembly causes a flow of 
waste through the electrical cable up to 
the nearestpnction box 

Control Decision Record 

Cons Freq Env Rep 
Cat Cat Cons Acc 
SI F3 El  .. 

Classification 
ss I sc SSC 

Safety Function Comments 

Preventive SSCs 

~ 

1 Classification I 
SSC I ss I sc I Safer) Function I Comments 

.. .. _. .. NOW? 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

CD"tr01 I Safety Function ! Comments 

Preventive TSR 
Control I Safety Function I C o m m e n ts 
k,.."* ~~ ~~ 

Control Memo: NO safety SSCs or TSRs required -Facility \vorker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 
Revision to Original HAZOP: 
Material At Risk SST Tank Waste. 
Remarks: S l lEl  based an the limited amount of waste that CM be transpaned through the electrical cable. 

F3 based an tank farms operating experience where this condition was documented. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sa& Evoluolion ofphase I Retrrrval 0/24I-C-106/0r 
Closure. 

This $9 a new hazardous condition identified during the run-in ofthe waste transfer pump 
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ID 
C I06PHASE 

I -E-01 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Personnel exposure to ionizing radiation due to Error causes removal of shielding above SI F3 EO .. 
excavation or constmction activities uncovering hose-in-hose transfer line resulting in 
ahielding on hose-in-hose transfer lines worker exposure to ionizing radiation I 

SSC Classification 
ss I SC Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
N"W .. .. 

ssc 

Preventive TSR 

None .. .. 
Control I Safety Function I Comments 

Control Memo: Na safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 
Revision to Original HAZOP: None 
Material At Risk NA 
Remarks: SI based on worker exposure only. 

EO based an no releases. 
F3 based on anticipated worker error, either in the field ar office. 
This hazardous condition derived from Project W-320 hazardous condition # W320-ABCD-TRANS16. 
This hazardous condition evaluated in RPP-13557, Rev. 0. Sa& Evolurion o/Phme I Rerriewl of 24l-C-I06/or 
ClOSUre. 

Classification 
ss I sc Safety Function Comments 
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ID 
C106PHASE 

I-E-02 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

from a ruptured transfer hose to the atmosphere transfer line with release to atmosphere 
due to high compressed air pressure 

Release of radioactive or hazardous material compressed air blowdown ruptures SI F3 E l  .. 

Mitigative SSCs ~ 

Classification SSC 

None .. .. 
ss I sc Safety Function Comments 

.. .. I 

ssc 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

COntrDl I Safety Function. I Comments 
N""* .. ~~ 

Classification 
ss I sc Safety Function Comments 

Preventive TSR 
C0"trOl I Safety Function 1 Comments 

.. None .. 

Control Memo: No controls required far SIIF2 event. Controls are not required as established by the Ktsk Matrix. Table 3.3.1.5-2 in the 
FSAR. By established convention, the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: S l E l  bared on compressed air line rupture analysis. 

F2 based on factor of safety of hose relalive to rated pressure of portable compressors normally used ~n tank f-r. 
This hazardous condition evaluated in KPP-13557, Rev. 0. SafeIy Evoluaiiw ofphase I R e i n e d  of 211-C-106 for 
Closure. 
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ID 
C106PHASE 

1 -E-03 

Cons Freq Env Rep 
Hazardous Conditioil Cause Cat Cat Cons Acc 

Worker exposure to ionizing radiation due to Radioactive liquid gravity flows into SI F3 EO .. 
back flow of waste into compressed air system compressed air system during line 

blowdown activities 

Classlficatlon 
ss 1 sc ssc 

Comments Safety Function 

I . ~~~ 

Technical Safety Requirements (TSRs) 

ssc 
Classification 
ss I sc Safety Function Comments 

Preventive TSR 
Control I Safety Function I Corn m e n ts 

.. N0"C .. 

Control Memo: No safety SSCs or TSRs requmd - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protectla"). 
Revision to Original HAZOP:  one 
Material At Risk NA 
Remarks: SI based on exposure to facility worker only. 

EO based on no release to environment. 
F3 based on configuration of flushiblowdown system without contToIs. 
This hazardous condition evaluated in RPP-13557. Rev. 0. SUrw Evoluotion of Phose I Retrrevol of2iIC-lO6 for 
CIOSUre. 

Control I Safety Function I Comments 
N"W _. 
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Cons Freq Env Rep 
ID Hazardous Condition Cause Cat Cat Cons Acc 

C I06PHASE Worker exposure to ionizing radiation due to Excess rohdr causes h e  plug, worker SI F3 EO .. 
I -E-Q1 unplugging transfer line exposure clearmg plug 

Classification 
ss 1 sc SSC 

Safety Function Comments 

SSC 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

N""C .. .. 
Control I Safety Function. I Comments 

Classlticallo" 
ss I sc Safety Function Corn m e n ti 

I I I None .. .. I 
Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 
Revision to Original HAZOP: None 
Material At Risk: NA 
Remarks: SI based on exposure to facility worker only. 

EO based on no release to environment. 
F3 based on tank farms history for plugging lines during slurry transfer. 
This hazardous condition evaluated in RPP-13557, Rev. 0, So&Q Evalualion oJPhase I Rehevol of 241C-106 /or 
Closure. 
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Coos 
ID Hazardous Condition Cause Cat 

S t  C I06PHASE Small release of radioactive or hazardous 
I-E-05 materials from the transfer line to the 

mtmosphere due to flammable gas dellagration in breach oftransfer line; pumping i s  
Jim, transfer started 

Buildup of solids and flammable gas in 
transfer line with imition resulting m 

started without knowledge ofbreach 

Freq Env Rep 
Cat Cons  Acc 
F2 E2 05X 

classntlcation 
ss I sc ssc 

n m a q  line to a waste transfer-associated I I b '  tructure for detection. thus reducing the 

Safety Function Comments 

Over ground Transfer System-Encasements 
and Connections 

Transfer Leak Detection Systems 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
C, 5 14 Emergency Preparedness (Response ~vlltigates the consequence offlammable gas I N0"C 

onsequences. 
X -- birects the flow of leaked waste from the N O X  

p r i m q  line to a waste transfer-associated 
StmUCNrc far detection. thus reducing the 
consequences. 

in transfer related stmcmres to den 
operators to lake mitigative actions. 

1 
X -- Provide an alarm when waste is detected None 

Preventive TSR 

nsurcs operability of the transfer leak detectia 
Control I Safety Function I Comments 

None LCO; 3.1.3 Transfer Leak Detection Systems 

SSC 

c. 5 12 Transfer Controls 

Classification 
ss I sc Safety Function Comments 
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Control Decision Record (can’t) 

Control Memo: Controls based on SB. FS4R Appendix K. 
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2E2 based on analyzed accident, Flammable Gas Deflagration. 

F2 based on the analysis documented in RPP-13547, Rev. 0, Evaluorron ofthhe Potentral for  TonkZSI-C-106 to 
Achreve (1 Fiammoble Cos Atmosphere that concluded that the waste volume in 241C-I06 IS msuftiicient to generate 
sufficient gas to reach lower flammability limit with barometric breathing. 
This hazardous condition derived from Project W-320 hazardous condition # W320-BCD-ALLO5. 
This hazardous condition evaluated in RPP-13557, Rev. 0, So& Evaluol~on ofPhose I Retrreval of241-C-lO6for 
ClOSUre .  
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ID 
C I06PHASE 

I-E-06 

Cons 
Hazardous Condition Cause Cat 

s2 Release of radioactive or hazardous materials to Plugging of transfer line occurs, 
the atmosphere due to flammable gas 
deflagration in the waste rransfer line 

flammable gas builds up and i s  ignited 
resulting in a breach of transfer line; 
pumping is started (collection in pit) 

Pipe Encasements e Classification 
ss I sc 

and Connections 

Safety Function Comments 

Transfer Leak Detection Systems 

-- 

-- 

~ 

X 

~ 

X 

primar?. line to a waste transfer-associated 
structure for detection. thus reducing the 
consequences. 
Directs the flow of leaked waste from the 
primary line to a waste transfer-associated 
structure far detection. thus reducing the 
consequences. 
Provide an alarm when waste is detected 
in transfer related structures to alen 
pperators IO take mitigative actions. 

None 

None 

ssc 
Classification 1 
ss I sc 1 Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigativc TSR 

Control I Safety Function. I Comments 
C; 5.14 Emergency Preparedness Mitigates the consequence of flammable gas. I N0"C 

kRespanse Procedures) I I I 

c: 5.12 Transfer Cantraln 

I 
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Control Decision Record (can’t) 

Control Memo: Controls basedon SB, FSAR Appendix K. 
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2lE2 based an analyzed accident, Flammable Gas Deilagration. 

F2 based an the analysis documented in RPP-13547, Rev. 0, Evoluotron qfthe Potenrrol/or Tonk 241-C-I06 to 
Achieve a Flommoble Gas Atmosphere that concluded that the waste volume in 241C-106 IS insufficient to generate 
sufficient gas to reach lower flammability limit with barometric breathing. 
This hazardous condition derived from Project W-320 hazardous condition U W320-BCD-ALLIO. 
This hazardous condition evaluated in RPP-13557, Rev. 0. Safety Evaluation o/Phase I Retrievolo/24/€-106/or 
Closure. 
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ID Hazardous Condition 
C106PHASE Release of radioactive or hazardous material 

I -E-07 from the receiver tank ventilation system to the 
atmosphere due to HEPA filter failure due to 
high pressure 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

Compressed air used to blow down SZ F1 E2 06X 
transfer line exceeds the HEP A filter 
capacity in the receiver tank causing 
filter failure and release of contaminants 

fctivity Phase 

ssc 
Ventilation Stack CAM Interlock Systems 

Classification 
ss I sc Safely Function Comments 
X -- Mitigates the amount of material released None 

bv shuttine down the ventilation w t e m  

Structures, Systems, and Components (SSCs) 
Mitigative SSCs 

ssc 
Classification 
ss I SC Safety Function Comments 

~ 

pan detection of radiation above a set 
imit. 

C: 5.19 Process Instrumentation and 
easuring and Test Equipment 

nsures that equipment used to verify process 
arameters specified in the TSR is maintained. 

N0"C 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Commentr 
CO: 3.1.4 Ventilation Slack CAM Interlock Ensures operability of ventilation stack CAM I None 

Control 

ystems linterlock systems. I 
C: 5.18 HEPAFilterCantrols [Reduces consetluences of a HEPA tiller failure 1 None 

Safety Function. Commentr 
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ID 
C106PHASE 

I -€-OS 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat  Cons  Acc 

.. Personnel exposure to ionizing radiation due to High winds uncover overground SI F3 EO 
high winds transfer lines 

Classification 
ss I sc Safety Function 

ssc 

Preventive TSR ! 
Control ~~ I Safety Function 1 Comments 

COIllmC"t2 

I I I None .. .. 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Radiation 
Protection). 
Revision to Original HAZOP None 
Material At Risk NA 
Remarks: 

I 

SI based on worker exposure to ionizing radiation only. 
EO based on no release. 
F3 based an anticipated high winds. 
This hazardous condition derived from Project Vi-320 hazardous condition # W32O-ABCD-TRANSI5. 
This hazardous condition evaluated tn RPP-13557, Rev. 0, Safiely Euoluorion ofphase I Rerrre,~oI 0/24/-C-l06 for 
Closure 

ssc 

D-6SV 
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Control Decision Record 

ID 
C106PHASE 

I-E-09 

i\ctivity Piase 

Hazardous Condition Cause c a t  Cat' 
Release of  radioactive or hazardous material to Missile caused by high wind or tornado 
the ground surface or atmosphere from a penetrates overground transfer line 
damaged overground transfer line due to wind causing surface or spray leak 
blown missile 

S2 F3 

Retrieval of Single-Shell Tank 241-C-106 r Closure 
1 Cons 1 Frea 

Classification 
ss 1 SC 

SSC 
Safety Function Comments 

ssc 
Classification 
ss I sc Safety Function Comments 
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ID 
C I06PHASE 

I-E-IO 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

S2 F2 E2 33CX 
transfer lme by ground m o t m  resultmg ~n 
ppray release 

Release of radioactive or hazardous waste due tabelsmlc event damages overground 
seismic induced damaged to a transfer lme 

Class,ficat,on 
ss I sc ssc 

Preventive SSCs 
I Classification I I 

Safety Function Comments 

ssc I ss I SC I Safety Function Comments 

D-70 

Mitigative TSR 
Control Safety Function. Comments 

AC. 5.14 Emergency Preparedness (Response Mitigates the consequence ofawaste transfer 
leak (i.e.. pool on or near the surface) by 
moving workers away. 

None 
Procedures) 

Preventive TSR 
Control I Safety Function I Comments .. None .. 



WP-13557 REV 0 

ID 
C106PHASE 

I-E-I I 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

ground motion resulting in subsurface 
le& remaining subsurface 

Release of radioactive or hazardous wa le  due tobeismic event damages transfer line by SO F2 E2 _. 
seismic induced damaged 10 atransfer line 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
hlnnp ~~ ~~ 

Classification 
Safety Function 

ssc ss I sc 

Preventive TSR 

Nolle .. .. Control I Safety Function I Comments 

Control Memo: No Safety SSCs or TSRs - Hazardous Conditions with significant environmental impact but low safety consequence 
(SOiSI) are addressed by Environmental Controls specifed in Tank Farms FSAR Section 3.3.2.3.4. Environmental 
Protection (Table 3.3.2.3.4-1) 

Revision to Original HAZOP: None 
Material At Risk: Tank waste 
Remarks: SO based an no worker exposure to a subsurface le&. 

E2 based on direct leak oftank waste to soil column. 
F2 based on seismic event ofsufficient mamirude to damage transfer line considered extremely unlikely 
This hamdous condition derived from Project W-320 hazardous condition # W32O-D-TRANSIl 
This hazardous condition evaluated in RPP-13557. Rev. 0, Safiery Evoluomn of Phase I Refrrevalo/241€-I06/or 
closure. 

Comments 
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ID 
C106PHASE 

I -E-l2 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous materials or Blank flange or hose connectlon left  off S2 F3 E2 3 3 . 4 ~  
hazardous waste from uansfer hne m tank 241- flushing cmecnon m pit after flushing 
C-I06 pit to atmosphere due to leak m line flush and transfer inltlated 
connection 

SSC 

Transfer Leak Detection Systems 

Classification 
S S  sc Safety Function Comments 
X .. None 

Detects a leak and provides an alarm to 
,ale" operators to take mitigative action. 

Master Pump Shutdown System 

ak (i.e., pwl an or near the surface) by 

C: 5 22 Transfer System Cover Removal 

X -- Detects transfer system leaks via leak None 
detectors, provides an interlock to shut 
down the transfer pump, and provides an 
alarm to alert workers to take mitieative 

bkvshme) due to leaks into transfer sv&m i I 

ssc 

1ruCNrCS. I 
C; 5.24 Safety Management Programs Mitigates iaciliv worker and onsite worker /Radiation protection nractlces detect 

Classification 
SS ~ sc Safety Function Comments 

KRadiation Protection) konsequences due to in-tank ~ a s t c  leaks. bontamination on the'roil or in structures. I 
Preventive TSR 

Control 1 Safety Function I Comments 
I .. None .. 
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Control Decision Record (eon't) 

Control Memo: Controls based on analyzed accident, Waste Transfer Leak 
Revision to Original HAZOP None 
Material At Risk Tank waste 
Remarks: S21E2 based on analyzed accident, Waste Transfer Leak. 

F3 based on anticipated worker error. 
This hazardous condition derived from Project W-320 hazardous condition # W32O-BCD-TRANS1 I 
The analyzcd accident credils transfer system covers and above grade stmucmres to reduce waste aerosol release by 
providing an impaction surface to prevent direct spray ofwaste into the atmosphere and provides a tortuous path for 
aerosol release from a structure. 
This hazardous condition derived from Project W-320 hazardous condition # W32O-D-TRANS1 I 
This hazardous condition evaluated in RPP-13557, Rev. 0. So/ery Evoiurion ofPhose I Retrrevol ofZ?l-C-lO6 for 
C l O S U E .  
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s 2  

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I Cons 1 Freq I Env I Reo I 

F3 E2 33AX 

Classification 
ss I sc ssc 

. -  
ue to leak caused by mis-positioned valve, 
over plug in place 

emains in place on initiation of 
luicing process, high-capacity drain 
over lefl on and pit ovemaws. 

Structures, Systems, and Components (SSCs) 
Mitigative SSCs 

Safety Function Comments 
Transfer Leak Detection Systems N0"C X -. 

tects a leak and orovides an alm to 

SSC r 

Master Pump Shutdown System 

alen operators to take mitigative action 

detectors, provides an interlock to shut I 
dawn the transfer pump, and provides an 
alarm to alert workers to take mitigative 1 

X .- Detects transfer system leaks via leak NOW 

ss 1 sc Safety Functnon Comments 

Mitigative TSR 
Conuol I Safety Function Comments 

LCO: 3. I .3 Transfer Leak Detection Systems nsures operability ofthe transfer leak detectmn N""C 
..Ctn_^ 

Preventive TSR 

N0"C .. .. 
COntrDl I Safety Function I Comments 

criode material balances to provide a 
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None AC: 5 12 Waste Transfer Controls (Operating ~ ~ ~ ~ ~ e t e c t  transfer line  le^ or miSTOUteT, 
Requirements, Material Balance) 

AC: 5.14 Emergency Preparedness (Response 
Procedures) 

allowing workers to take mitigative actions. 

leak (i.e., pool on or near the surface) by 
moving workers away. 

itigates the consequence of a waste transfer None 

AC: 5.22 Transfer System Cover Removal 
Controls 

AC: 5.24 Safety Management Programs 
:Radiation Protection) 

to w a l e  aerosols anddireciradiatm (shine and 
skyshine) due to leaks into transfer system 
StrUCtUreS 
Mitigates facility worker and m i t e  worker 
consequences due to in-tank w a t t  leaks. 

Radiation protection practices detect 
contamination on the soil or in stmctures. 



RPP-13557 REV 0 

Control Decision Record (can’t) 

Control Memo: Controls based on analyzed accident Waste Transfer Leak 
Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: S2E2  based on analyzed accident Waste Transfer Leak 

F3 based on anticipated worker error. 
This hazardous condition derived from Project W-320 hazardous condition # W320-BCD-TRANS13. 
The analyzed accident credin transfer system covers and above grade smcmres to reduce waste aerosol release by 
providing an impaction surface to prevent direct spray ofwaste into the atmosphere and provides a tortuous path far 
aerosol releae from a structure. 
This hazardous condition derived from Project W-320 hazardous condition # W320-D-TRANS1 I 
This hazardous condition evaluated in RPP-13557, Rev. 0. Safeefy Evaluonon of Phose I Retrieval of 241-C-I06 for 
Closure. 
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ID 
C106PHASE 

I-E-14 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous material High temperature water flush degrades S2 F3 E2 33CX 
from overground transfer hose to the ground due seal at hose joint connection causing 
to a leaking connection leak to ground surface 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

ssc 
Overground Transfer system-Encasement and 

Connections 

Classification 
ss sc Safety Function Comments 
X -- Works in conjunction with the transfer NOW 

leak detection system to direct the flow of 
leaked waste to a transfer related structure 
for detection thus reducing the 
consequence of a leak. 

Structures, Systems, and Components (SSCs) 
I Mitieative SSCs 

SSC I ss I sc I Safety Function Comments 

Preventive TSR 

None .. .. 
Control 1 Safety Function I Comments 

I 
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Control Decision Record (con’t) 

Control Memo: Controls based an analyzed accident Waste Transfer Leak. 
Revision to Original HAZOP None 
Material At Risk Tank waste 
Remarks: S2E2 based on analyzed accident, W a l e  Transfer Leak. 

F3 based on operational experience where hose-in-hose transfer lines have leaked due to degradation caused by high 
temperatures. 
Encasement for hose-in-hose transfer line drains to a pit which, ifundetected would overflow. 
The design of the 241-C-106 vansfcr system does not include heating of flush water. Tank wastes and sluice water is 
well below the temperature that would cause connection failure. 
This harardous condition evaluated in RPP-13557, Rev. 0. Sofery Evrrluoiion ofPhose I Rerrrevolof241-C-106 for 
Closure. 
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ID 
C I06PH4SE 

I-E-I5 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

kelease of radioactive or hamdous materials to Overground transfer line break due to S2 FO E2 33Cx 
the surface due to ruptured lransfer line light aircraft strike 

Classification 
ss I sc ssc 

Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

N""? .. ._ 
Control I Safety Function. I Comments 

ssc 

Preventive TSR 1 
Conuol I Safety Function I Comments I 

Classification 
ss I sc Safety Function Comments 

I I I None .. .. 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3.1.5-2 in the 
FSAR. By established canventton. the related field in the Hazard Analysis Database 1s lefl blank. 

Revision to Original HAZOP None 
Material At  Risk Tank waste. 
Remarks: S2E2 based on analyzed accident, Waste Transfer Leak 

FO based on aircraft crash damazing thc transfer line while a Uansfer is in progress is considered beyond extremely 
unlikely. 
This hazardous condition derived from Project W-320 hazardous condition U W320-B-TRANS32. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Softy Evoluofron ofphase I Reirrevol of241-C-106for 
Closure. 
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Cons Freq Env Rep 
ID Hazardous Condition Cause Cat Cat Cons Acc 

C I06PHASE Release of radioactive liquid hom overtlow of Jumper break or improper installation In S2 F3 E2 33AX 
I -E-16 pit on receiver DST to soil surface due to 

transfer line leak 
pit with the hi& capacity drain cover on 
resulting in ovemow of pit 

ssc 
Transfer Leak Detection Systems 

Master Pump Shutdown System 

Classification 
ss sc Safety Function Comments 
X .. None 

Detects a leak and provider an alm to 
alen operators to take mitigative action. 

detectors, provides an interlock to shut 
down the transfer pump, and provides an 
alarm to alerf workers to take mitigative 

X -- Detects transfer system leaks via leak None 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

knsures operability ofthe transfer leak detectiad 
Control I Safety Function. I Comments 

LCO: 3.1.3 Transfer Leak Detection Systems None 

SSC 

uirements Material Balance 

aterial balance tank eve1 monitoring, or 

C: 5.22 Transfer Svstem Cover Removal waste aerosols and direct radiation (shine and 

Classlficatlan 
ss I sc Safety Function Comments 

konuols klvshinel due to leaks into transfer svstem I ~ ~~ 

IrucNreS. 
C: 5.24 Safety Management Programs itigates facility worker and onsite worker adiation protection practices detect 

ontamination on the soil or in structures. Radiation Protection) onsequences due to io-tank waste leaks. 

Preventive TSR 

None .. .. Control I Safety Function I Comments 
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Control Decision Record (con’t) 

Control Memo: Controls based an analyzed accident Waste Transfer Leak 
Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: S2E2 based on analyzed accident, Waste Transfer Leak 

F3 based on anticipated Jumper or connection leak 
This hazardous condition derived from Project W-320 hamdous condmon # W320B-FLUSH06 
The analyzed accident credits transfer system covers and above grade smctures to reduce waste aerosol release by 
providing an impaction surface to prevent direct spra) ofwaste mto the atmosphere and prowdes atornous path for 
aerosol release from a structure 
This hazardous condltmn evaluated in RPP-13557, Rev 0, Sqfery Evaluotzon sfphase 1 Rerrrevolof24l-C-I06/or 
Closure. 
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ID 
C I06PHASE 

I-E-I7 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons ACC 

Release of radioactive liquid from overtlow of Jumper break or Improper installation in S2 F3 E2 33AX 
pit an receiver DST to soil surface due to 
transfer line leak 

pit with the high capacity drain cover open 
and pit cover off 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

Master Pump Shutdow System X -- Detects transfer system leaks via leak None 
detectors, provides an interlock to shut 
down the transfer pump, and provides an 
alarm to alert workers to take mitigative 

Structures, Systems, and Components (SSCs) 
I Mitieatwe SSCF I 

ssc 
Classification 

i ss I sc Safety Function Comments 

equirements, Material Balance) 

C: 5.22 Transfer System Cover Removal wate aerosols and direct radiation (shine and 
yshine) due to leaks into transfer system 

Preventive TSR 

None .. ._ Control I Safety Function I Comments 
1 
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Control Decision Record (con't) 

COntrOl Memo: Controls based on analyzed accident Waste Transfer Leak. 
Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: S2E2  based on analyzed accident, Waste Transfer Leak. 

F3 based an anticipated jumper or connection leak. 
This hazardous condition derived from Project W-320 hazardous condition U W320B-FLUSH06. 
The analyzed accident credits transfer system covers and above grade smctLIres to reduce waste aerosol release by 
providing an impaction surface to prevent direct spray ofwaste into the atmosphere and provides a tortuous path for 
aerosol release from a structure. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Sofetj Evoluorron ofphase I Retrievalof 21I-C-lO6 for 
ClOSUre .  

D-82 



WP-13557 REV 0 

C106PHASE 
I-E-I 8 

elease of radioactive or hazardous materials 
om Dit to amosDhere due to s ~ r a v  leak fiom 

eismic event damages jumper and 
reaches cover block bv m u n d  motion 

Control Decision Record 

S2 FI E2 33AX 

Classification 
ss I sc SSC 

Safety Function Comments 

I I I I I I  
. _  I I  

tjumier berulting in spray release 

Transfer Leak Detection Systems None X .. 
tects a leak and Drovides an alarm to 

Master Pump Shutdown System 

alert operators to rake mitigative action. 

detectors, provider an interlock to shut 
down the uansfer pump, and provides an 
alarm to alert workers to take mitigative 

X -- Detects transfer system le& via leak None 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
tEnsures operability of the transfer leak detectim CO: 3.1.3 Transfer Leak Detection Systems None 

SSC 
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Classification 
ss I SC Safety Function Comments 
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Control Decision Record (con’t) 

Control Memo: Controls based on analyzed accident, Waste Transfer Le&. 
Revision to Original HAZOP: None 
Material At Risk Tankwarte 
Remarks: S2lE2 based on analyzed accident, Waste Transfer Leak. 

F 1 based on seismic event of sufficient magnitude to damage hose-in-hose piping considered exaemely unlikely. This 
hazardous condition derived from Project W-320 hazardous condition U W32O-D-TRANSIO. 
The analyzed accident credits transfer system covers and above grade structures to reduce waste aerosol release by 
providing an impaction surface to prevent direct spray afwaste into the atmosphere and provider atonuous path for 
aerosol releare from a structure. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Safery Evahorion of Phose I Retrrevol of 241-C-IO6 for 

Closure. 
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ID 
C106PHASE 

I-F-01 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
Cons Freq Env Rep 

Cause Cat Cat Cons Acc Hazardous Condition 
Worker exposure to ionizing radiation when Active ventilation system in 241C-I06 SI F2 EO .. 

I changing HEPA filters in 241-C-IO4 and 241-C-draws additional air through the cascade 
IO5 lines to241C-104and241C-IO5 HEPAs 

causing additional filter changes and 
unplanned exposure 

~ 

Preventive SSCs 
Classification 

ssc ss I sc Safety Function Comments 
None .. ._ .. I .. 

Structures, Systems, and Components (SSCs) 
I I 

Mitigative TSR 
Control I Safety Function. I Comments 

.. N0"C .. 

Safety Function 

Preventive TSR 
Control I Safety Function I Comments 

.. "2°C .. 

Control Memo: No controls requlred for SllF2 event Controls are not required 

Revision to Original HAZOP None 
Material At Risk NA 
Remarks: 

established by the Risk Matrix, Table 3.3.1.5-2 in the 
FSAR By established convention, the related field in the Hazard halysis,Database is left blank. 

SI based on facility worker exposure only. 
EO based on no release to environment. 
F2 based on operational history from past practice sluicing (Project W-320) showing only minimal pressure changes in 
cascaded fank when active ventilation in 241 C-106 was operating. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safiery Evaluamn ofPhDse I RetrrevolofZII-C-IO6 for 
C l O S U E .  
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ID 
C106PHASE 

I -F-02 

Control Decision Record 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons ACC 

Release of radioactive or hamdour. materials hoisture buildup on fillen canses S2 F3 E2 06X 
from tank 241 C-106 to atmosphere through 
failed filters due to moisture buildup 

excessive back pressure and failure 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

Classification 
ss 1 sc ssc 

Safety Function Comments 

ssc 1 ss I S C I  Safety Function 

y shutting down the ventilation system 
pon detection of radiation above a set 

Comments 

Preventive SSCs 
I Classification ] I 

C, 5.18 HEPA Filter Controls 

C; 5.19 Process Instrumentation and 

educes consequences of a HEPA filter failure 

nsurer lhat equipment used to verify proce 

Preventive TSR 
Control I Safetv Function I t-ornmem 

I I 1 None .. .. 

Control Memo: Controls based on analyzed accident. HEPA Filter Failure - Exposure to High Temperature or Pressure. 
Revision to Original HAZOP:  one 
Material At Risk: Tank headspace aerosols and HEPA filter loading. 
Remarks: SZIE2 conservatively based on analyzed accident HEPA Filler Failure-Exposure to High Temperature or Pressure. 

This would be SllEl for apassivelyventilated system. 
F3 based on aerosol generation and filter loading during sluicing 
If moishlre generation causes moisfure buildup on HEPAs, then active ventilation could be used only when visibility is 
poor or a moisture separation system designed for the ventilation sy3tem. 
This hazardous condition derived from Project W-320 hazardous condition # W320-ALL-TRANS01 
This hazardous condition evaluated in RPP-13557, Rev. 0, So& Evoluonon ofphase I Rernevolqf2JI-C-1~6for 
Closure 

I 
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ID 
C106PHASE 

1-F-03 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
Cons Freq 

Hazardous Condition Cause Cat Cat 
Release ofradioactive or hazardous materials Sluicer breaks resulting m excessive S2 F3 
from tank 241C-106 to atmosphere due to HEP aerosol generation in head space and 
A filter failure lrelease throueh failed HEPAs caused bv 

Classification 
ss sc 

Ventilation Stack CAM Interlock Systems X -- 
ssc 

I bEPA plugging and high differential . 1 I 

Safety Function Comments . .  Mitigates the amount of m a t e d  released 
by shutting down the ventilation system 
man detection of radiation above a set 

None 

ssc I ss I sc I Safety Function 

Preventive SSCs 
I Classification J I 

Comments 

by stems linterlock systems. 
AC; 5.18 HEPA Filter Controls 

AC; 5.19 Process Insturnentation and 
Measuring and Test Equipment 

Reduces consequences of a HEPA filter failure 
hy limiting the inventory available. 
Ensures that equipment used to  veri^ process 
parameters specified in the TSR is maintained. 

None 

None 

Technical Safety Requirements (TSRs) 

Control 

Mitigative TSR 
Control I Safety Function I Comments 

CO; 3. I .4 Ventilation Stack CAM Interlock pnsures operability of ventilation stack CAM I None 

Safety Function. Comments 
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ID 
C106PHASE 

14-04 

Cons  Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

eve1 tw low and or inlet damppr closed 
results ~n vacuum uplift oftank bouom 
+nd leak to so11 column 

.. kelease of radioactive or hazardous materials Ventilation system fan on wiih tank SO F3 E3 
from tank 241.C-106 to sail column due to 
vacuum induced tank damage 

Mitigative SSCs 
Classification SSC 

N0"C .. .. 
ss 1 SC Safety Function Comments 

.. .. I 

Preventive SSCs 
Classification 

SSC SS I sc Safety Function Comments .. 

Preventive TSR 
Control ! Safety Function I Comments 

Mitigative TSR 
Control I Safety Function. I Comments 

N"IV -. .. 

I I I .. None .. I 
Control Memo: See Environmental Controls in Tank Farms FSAR Chapter 3, paragraph 3.3.2.3.4, Environmental Compliance Program 

Revision to Original HAZOP: None 
Material At Risk: Tankwaste 
Remarks: 

(Table 3.3.2.3.4-I). 

SO bared on no exposure to workers. 
E3 based on waste leak to soil column. 
F3 based on active ventilation system capable of uplifting tank bmm. 
This hazardous condition derived from Project W-320 hazardous condition # W320-BCD-ALL03. 
This hazardous condition evaluated in RPP-13557, Rev. 0, SoferY Evaluohon ofphnse I Rerrrevalof241€-106 fa, 
Closure 
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Control Decision Record 

ID 
C I06PHASE 

1 -F-05 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 --r Closure 
Cons Freq Env Rep 

Hazardous Condition Cause Cat Cat Cons Acc 
Release of radioactive or hazardous materials Ventilation system fan on with tank level SO FI E3 - 
from tanks connected 24142-106 via cascade IW low and or inlet damper closed 
lines to the soil column due to vacuum induced results in vacuum uplift of tank bottom 
tank damage of interconnected tanks and leakta soil 

Classification 
ss j sc ssc 

Safety Function Comments 

ssc 
Classification 

ss I sc Safety Function Comments 

Preventive TSR 

None ._ .. 

( S O I S I )  are addressed by Environmental Controls specified in Tank Farms FSAR Section 3.3.2.3.4, Environmental 
Protection (Table 3.3.2.3.4-1). 

Control I Safely Function I Comments 

Control Memo: No Safety SSCs or TSRs -Hazardous Conditions with significant environmental impact but low safety consequence 

Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: SO based an no exposure to workers. 

E3 based on waste le& to soil column. 
F1 based on flaw rertriction of cascade line coupled with anticipated leak paths araund a closed ventilatnon damper plus 
having to have all in leakage to all cascaded tanks blocked off makes this an extremely unlikely condition. 
This hazardous condition derived from Project W-320 hazardous condition U W320-BCD-ALL03. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Sa& Evoluarron o/Phose I Retrrevol of24I-C-l06/or 
CI0S"t-e. 

Mitigative TSR 
Control I Safety Function. [Comments 

I XInnr .. ~~ 
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ID 
C106PHASE 

I-F-06 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous materials Fan controller failure resulting in S2 FO E2 13X 
from tank 241C-106 to atmosphere due to 
vacuum induced tank damage’ 

excessive vacuum in t m k  loop real 
actuation and tank damage (dome 
damage) 

Preventive TSR 
Control I, Safety Function ! Comments 

~~ 

Classification 
ss 1 sc Safely Function 

ssc 

Control Memo: Na controls required for FO event. Controls are not required ar established by the Risk Matrix. Table 3.3.1.5-2 in the 
FSAR By established convention, the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP None 
Material At Risk  Tank waste and headspace aerosols 
Remarks: S2E2 based on analyzed accident, Tank Failure Due to Excessive Loads 

FO based on ventilation ~ y ~ r e m  having insufficient vacuum to damage dome with no reswiction or limitations on inlet 
damper. 
This hazardaurt condition derived from Projcct W-320 hazardous condition U W320-BCD-ALL04 
Accident analysis specifies structural failure due LO excessive pressure (vacuum) is not credible. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sa& Evoluorion o/Phose I Rerrrevol o~’24l-C-106for 
ClOSWt. .  

Comments 
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ssc SS I sc Safety Function Comments 
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ID 
C106PHASE 

I -F-07 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous materials to Seismic event causes failure of S2 F1 €2 18BX 
the atmosphere due to seismically induced 
6tlllct~ral failure afthe ventilation system 

ventilation system 

Classification 
ss I sc Safety Function 

ssc 
Comments 

Classification 
ss I sc Safety Function 

Preventive TSR 

N0"C .. .. Control I Safety Function I Comments 

Comments 

Control Memo: Controls based on analyzed accident, Natural Phenomena. Seismic. 
Revision to Original HAZOP: None 
Material At Risk Tank waste 

Remarks: S2E2  based on analyzed accident, Unfiltered Release. 
F1 based on seismic event of sufficient magnitude to seriously damage portable ventilation system such that releases 
would reach the 100 meter receptor considered extremely unlikely. 
This hazardous condition derived from Project W-320 hazardous condition # W320-D-ALLIO 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sa/ety Evoluorion ofphase I Rerrievolqf2JI-C-IO6 for 
closure. 

Control 
AC; 5.14 Emergency Preparedness (Response 
Procedures) 
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Safety Function. I Comments 
Mitigates the consequence of a waste transfer 
leak (i.e., pwl on or near the surface) by 
noving warken away. 

None 
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ID 
C106PHASE 

I-F-08 

Control Decision Record 

Cons Freq Env Rep 
Cause Cat Cat Cons ACC Hazardous Condition 

Release of radioactive or hazardous materials High winds or tomado resulting in failed SI F3 E l  .. 
from ventilation ducting due to high winds or 
tornado 

ventilation ducting and unfiltered release 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
r 

Classification 
ss I sc SSC 

Safety Function Comments 

ssc I ss I sc Safety Function Comments 

Mitigative TSR 
Convol I Safety Function I Comments 

itigates the consequence of a waste transfer C; 5.14 Emergency Preparedness (Response N0"C 
rocedures) e& (i.e., pool an or near the surface) by 

bnoving workers away. I 
Preventive TSR 

Control I Safety Function I Comments ._ None .. 
Control Memo: Controls based on analyzed accident, Natural Phenomena-High Wind. 
Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols. 
Remarks: S l E l  based on limited release from damaged ventilation system. 

F3 based on anticipated high wind 
This hazardous condition derived from Project W-320 hazardous condition # W320-ALL-TRANS02. 
This hazardous condition evaluated in RPP-13557, Rev. 0, S n / q  Evolu~tron o/Phose I Rerr,evolo/24/€-l06/0~ 
Closure. 
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I 
I 1 Cons 

I 
Frea 1 Env 1 Reo 1 

C106PHASE elease ofradioactive or hazardous materials ucting Corrosion or seal deterioration 
1-F-09 Tom tank 241C-I06 ventilation system to ndetemined dunne sluicine 

SI F3 E l  ._ 

Preventive TSR 
Conlrol Safety Function I ! Comments 

~~ 

Classlficalion 
ss I sc Safely Function 

ssc 

~ 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by 'TFC Safety Management Programs (Radiation 

Revision to Original HAZOP: None 
Material At Risk: Tank headspace aerosols. 
Remarks: S l E l  based on limited release from small leaks in ventilation system. 

F3 based an anticipated corrosion or deterioration of HEPA seals in ventilation system with a small release affecting 
facility worker only 
This hazardous condition derived from Project W-320 hazardous condition f( W320-D-VENT07 
This hazardous condition evaluated in RPP-13557. Rev 0. S o / q  EvoluDiron glPhose 1 Retrzevol o/ZJI-C-106/or 
closure. 

Protection) 

Comments 
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Classification 
ss I SC Safety Function Comments 
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ID 
C106PHASE 

I-F-10 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

error (closing off inlet damper) in tank 
from ventilation system resulting in 1000 
Seal failure and unfiltered release 

_. Release ofradioactive or hazardous materials Excesswe vacuum caused by human SI F3 El  
from tank 241C-106 to atmosphere due to 
excessive vacuum 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
r I I I I I 

Classification 
ss I SC 

ssc 
Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Functlon I Comments 
hlnn- .. 

Preventive TSR 

None .. .. 
Control I Safety Function I Comments 

Control Memo: No safety SSCs or TSRs required - Facility worker risk conuolled by TFC Safety Management Programs (Radiation 

Revision to Original HAZOP: None 
Material At Risk: Tank headspace aerosols. 
Remarks: S l E l  based on limited release through seal loop. 

F3 based on ventilation having sufficient vacuum to empty seal Imp. 
This hazardous condition derived from Project W-320 hazardous condition # W320-D-VENT08. 
This hazardous condition evaluated in RPP-13557. Rev. 0. Sqlely Evoluanon ofphase I Rel~ievolqf241-C-106/~or 
ClOSUre. 

Protection). 
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Cons Freq Env Rep 
Cause Cat Cat Cons ACC 

ClObPHASE Release of radioactive or h-dous materials Excessive transfer flow resulting in S2 F2 E2 06X 
. ID Hazardous Condition 

I-G-01 from receiver DST to atmosphere due to 
unfiltered release through failed HEPA filter 

increased aerosol generation and which 
loads HEPA filters causing high 

Control Decision Record 

Classification 
. S S  I SC 

ssc 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
r I 

Safety Function Comments 

Classification 
ssc ss I sc 

I I bifferential mesure and filter failure 1 I I I I 

Safety Function Comments 

Control 

y rhuuing d a w  the ventilation system 
pan detection of radiation above a set 
imit. 

Safety Function. Comments 
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Cons Freq Env Rep 
ID Hazardous Condition Cause Cat Cat Cons Acc 

C106PHASE Release ofradioactive or hazardour materials Distributor breaks off resulting in S2 F2 E2 06X 
16-02 from receiver DST to atmosphere due to 

unfiltered release through failed HEPA filter 
kxcessive aerosol generation in head 
space causing high differential pressure 
and failure ofthe HEPA 

SSC 

Ventilation Stack CAM Interlock Systems 

~~ 

Preventive SSCs 
I Classification I 

Classification 
ss SC Safety Function Comments 
X -- Mitigates the amount of material released None 

by shutting dawn the ventilation system 
mon detection of radiation above a set 

ssc I ss I SC I Safety Function 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function I Comments 
CO: 3.1.4 Ventilation Stack CAM Interlock knsures owerabilitv ofventilation stack CAM 1 None 

Comments 

ystems Interlock systems. I 
C: 5.18 HEPA Filter Controls Reduces consequences of a HEPA filter failure I None 

C: 5.19 Process Instrumentation and 
easuring and Test Equipment 

nsures that equipment used to verify process 
aramctem specified in the TSR is maintained. 

None 

Preventive TSR 

Control I Safetv Function. I C o m m e n Is 

I I I None .. .. 
Control Memo: Controls based on analyzed accident HEPA Filter Failure - Exposure 10 High Temperature or Pressure. 

I 
Revision to Original HAZOP None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2E2  conservatively based on analyzed accident, HEPA Filter Failure-Exposure to High Temperature or Pressure 

F2 based on aerosol generation from transfer into tank unlikely to generate excessive aerosols. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-TRANSOS. 
This hazardour condition evaluated in RPP-13557, Rev. 0, Sofdy Evoluohon ofPhose I Reirrevolo/24/-C-l06/0r 
ClOSUre .  
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ID 
C106PHASE 

I-C-03 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

S2 FO E2 06X heat loading from new waste cause 
loading ofHEPA filters which fail by 
high differential pressure with aerosol 
release 

Release of radioactive or hazardous materials 
from tank241-AY-102 to atmosphere due to 
unfiltered release thraugb failed HEPA filters 

Classification 
ss 1 sc Safety Function 

ssc 
Comments 

Preventive TSR 

None .. .. 
Control Memo: No controls required for €0 event. Controls are not required as established by the Risk Matrix, Table 33. I .5-2 in the FSAR 

Control I Safety Function I Comments 

Classification 
SSC ss I sc 

By established convention, the related field in the Hazard Analysis Database IS left blank. 
Revision to Original HAZOP: None 
Material At  Risk HEPA filter loading and headspace aerosols. 
Remarks: S 2 E 2  conservatively based on analyzed accident HEPA Filter Failure-Exposure to High Temperature or Pressure 

FO based on 241 -GI06 waste transferred into tank unlikely to generate enough heat to over-pressurize the ventilation 
System. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B- TRANS1 I 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safety Evoluotron ofphase I Rebrevol of24/<--lO6 fo, 
Closure. 

Safety Function Comments 
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ID 
ClObPHASE 

I-G-04 

Control Decision Record 

Cons Freq Env Rep 
Cat Cat Cons Acc 

Release of radioactive or hazardous materials kold water spray into tank (possible result S2 FO E2 1  AX 
from tank 241-AY-102 through failed filters due ofwaste transfer distribution) chills head 
to tank bump 

Hazardous Condition Cause 

space causing tank vacuum inducing 
resulting tank bump 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
I I I I 

Mitigative SSCs 
Classification ssc 

None .. 
ss 1 sc Safety Function Comments 

I .. .. .. 

I Preventive SSCs 

" I  - . Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments .. None .. 

Preventive TSR 
Control I Safety Function I Comments 

._ None .. 
Control Memo: No controls required for FO event. Controls are not requred as established by the Risk Matrix, Table 33.1.5-2 in the FSAR. 

By established convention. the related field In the Hazard Analysis Database is left blank. 
Revision to Original HAZOP None 
Material At Risk HEPA filter loading and headspace aerosols. 
Remarks: S2E2 based on analyzed accident, Unfiltered Relemse. 

FO based on insufficient heat loading in tank waste to raise dome space temperature above ambient supernatant 01 

service water temperature such that spray would cause a large pressure drop. 
This hazardous condition derived from Project W-320 hazardous condition U W320-D-VENT04. 
Exhauster would have to be d a w  for a while to build up this much heat. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safely Evoluotion ofPhDse I Renrevol of2JI-C-I06 for 
Closure 
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ID 
CI 06PHASE 

I -G-05 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous materials Siphon of waste from receiver tank to S2 FO E2 3 3 A x  
from 241 E - I 0 6  to the surface through pits and C-106 overfills tank with le& to ground 
risers due to backtlow of waste from receiver 

Mitigative SSCs 
Classification 
ss I SC Safety Function CornrnenU 

ssc 
N""* .. .. .. I .. 

Classification 
ssc ss I SC 

I I .. .. None - .. I 
Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. ! Comments 

Preventive TSR 

None .. .- 

Control Memo: No controls required for F0 event. Controls are not required as established by the Risk Matrix, Table 33.1.5-2 in the FSAR 

Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: 

Control I Safety Function I Comments 

By established convention, the related field in the Hazard Analysis Database is left blank. 

S2E2 based on analyzed accident, Waste Transfer Leak. 
FO based on waste distributor drop leg above waste in headspace thus creating a vacuum break 
Engineering design show no changes such that new drop legs or slurry distributors are to be installed in the receiver tank 
This hazardous condition evaluated in RPP-13557, Rev. 0, Safe@ Evoluolion of Phase I Retrieval of 241-C-106 for 
Closure. 
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ID 
C106PHASE 

I-H-01 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Candition Cause Cat Cat Cons  Acc 

Release of radioactive or hamdous material to Sluicing selectwely remover neutron s2 FO E2 O I X  
atmosphere from 241C-I06 due to unplanned 
nuclear criticality 

poisons resulting in criticality, steam 
generation and ventilation system 
failure 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
r I I 

- Mitigative SSCs - 
Classification 
ss I sc Safety Function Comments 

SSC 

None .. I .. ._ _. 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control ! Safety Function. ! Comments .. 

Preventive TSR 

None .. .. 

Control Memo: No controls required far FO event. Controls are not required as established by the Risk Matrix, Table 33.1.5-2 in the FSAR. 

Revision to Original HAZOP: None 
Material At Risk: HEPA filter loading and fission gasses 
Remarks: S2IE2 based an analyzed accident, Nuclear Criticality 

FO based on calculations found in RPP-7475, Rev. I, Cmmlzry Sofry Evolurron of Honford Tank F o r m  Focilrry, that 
concludes that sluicing or transfer and storage of the waste in 241 C-I06 will not create the possibility of a criticality. 
This hazardous condition evaluated in RPP-13557, Rev. 0, So/etyEvoluolion ofphase I Retrievalof 241-C-106 for 
Closure. 

Control I Safety Function I Comments 

By established convention. the related field in the Hazard Analysis Database is left blank. 
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ID 
C106PHASE 

1-H-02 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous materials high waste temperature during transfer S?. F I E2 05X 
from tank241C-106 due to flammable gas kausmg a steam bump which induces a 
deflagration in dome space flammable gas releaselignition 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 

Classification 
ss [ sc SSC 

Safety Function Comments 

I I I I I 1 -  

SSC 
SST Ventilation Systems 

Classification 
ss SC Safety Function Comments 
.. X Prevents the accumulation of flammable None 

gas due to steady state accumulation, thus 
reducingthe frequency of a flammable 
gas deflagration. 

Mitigative TSR 

Mitigates the consequence of a flammable gas 

Reduces the consequences of a HEP A filter 
failure by limiting the inventory available. 

Control Safely Function. Comments 
AC: 5.14 Emergency Preparedness (Response 
Procedures) deflagration. 
AC; 5.18 HEPA Filter Controls 

None 

None 

............ 

Control I Safely Function I Comments 
CO; 3.2.3 SST Ventilation Systems-Passive Ensures operability of the passive ventilation kPP-13547, Rev. 0, Evoluotron ofthe Porenhol 

. 
peflagrations. 

fleilagratians. 
Ensures that the final tank states remain within 
the analyzed topography of the flammable gas 
deflagrations accident. 

parameters specified in the TSR is manlaned. 

AC; 5.1 I Flammable Gas Monitoring Controls Reduces frequency of flammable g s  

AC: 5.12TransferCantrols 

None 

Nolle 

AC; 5.19 Process lnsmmentation and Ensures that equipment used to verify process NOW 
Measuring and Test Equipment 

ystcms I I Tank 241-CJO6 to Achieve o'Nommoble 
as Atmosphere concluding that the waste 
olume in 241-C-I06 is insufficient to generate F ufficient gas to reach lower flammability limit 
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ID 
C106i"ASE 

I-€3-03 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

Release of radioactive 01 hazardous materials Temperature out of specification causing a S2 FI  E2 05X 
from tank 241C-106 to atmosphere due to 
flammable gas deflagration 

steam bump when level is lowered 
resulting in releasdignition of a 
flammable gas 

Structures, Systems, and Components (SSCs) 

Classification 
ss 1 sc Safety Function 

ssc 
Comments 

as due to steady state accumulation, thus 
educing the frequency of a flammable 
as deflagration. 

C: 5.14 Emergency Preparedness (Response itigates the consequence o fa  flammable gas 
> " ~ ~  .. 

Technical Safety Requirements (TSRs) 

None 

Preventive TSR 
Control Safety Function Comments 

LCO: 3.2.3 SST Ventilation Systems-Passive Ensures operability ofthe passive ventilation 
systems 

RPP-13547, Rev. 0. Evoluotron sfthe Potenria, 
or Tank 241-C-106 to Achieve LI Flammoble 
Gas Atmosphere concluding Ulat the waste 
volume in 241-C-IO6 is insufficient to generat, 
puffkient gas to reach lower flammability limit 

pcrlagrauan I 

N0"C educes the consequences o fa  HEP A filter 
ailure by limiting the inventory available. 

+flagrations. 
AC; 5. I 1  Flammable Gas Monitoring Controls Reduces frequency of flammable gas 

deflagrations. 
AC: 5.12 Transfer Controls Ensures that the final tank states remain within 

the analyzed topography ofthe flammable gas 
fieflagrations accident. 
Ensures that equipment used to verify process 
barmeters specified to the TSR is maintained. 

None 

N O W  

AC; 5.19 Process InStrumentltion and None 
Measuring and Test Equipment 

I bith barometric breathing. 

C; 5.10 Ignition Controls keduces frequency of flammable gas I None 
C; 5.9 Flammability Controls b su res  flammable gas hazards are managed. I None 
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ID Hazardous Condition 
C I06PHASE Release of radioactive or hazardous materials 

I-H-04 from tank 241C-I06 pit to the atmosphere due 
to spray leak from flammable gas deflagration in 
pit 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

h m n a b l e  gas collects in pit and S2 F2 E2 05X 
igniter, lifting c o w  black, which falls 
onto piping in pit resulting in damage to 
transfer lines and spray release 

ssc 
Transfer Leak Detection Systems 

Technical Safety Requirements (TSRs) 
I Mitieative TSR I 

Classification 
ss sc 
X -- provide an alarm when waste is delected None 

Safety Function Comments 

in transfer related StmcNreS to alert 
operators to take mitigative actions. 

Classification 
ssc ss I sc 

. .  . 
rocedures) eak(i.e., pwI on or.near the surface) by 

oving workers away 

Safety Function Comments 

Preventive TSR 

h s u m  ouerabiliw ofthe transfer leak detectiod 
Conlrol 1 Safety Function I Comments 

CO: 3.1.3 Transfer Leak Detection Systems None 

C0"trol I Safety Function. I Comments 
C; 5.14 Emereency Preparedness (Response !Mitigates the consequence of a waste transfer 1 None 

deflagations. 
AC; 5 .  I I Flammable Gas Monitoring Controls Reduces frequency of flammable gas 

Jdeflagrations. 
AC: 5.12 Transfer Controls Ensures that the final tank states remain within 

the analyzed topography afthe flammable gas 
+flagrations accident. 

None 

None 

I ccumulating in waste transfer-associated 
therebv Dreventine tlammable eac , .  E E 

hazards from developing mlthin the smuc~res  1 I 
Control Memo: Controls based nn SB, FSAR Appendix K 
Revision to Original HAZOP: None 
Material At Risk: Tank headspace aerosols and HEPA filter loading. 
Remarks: S2E2  based on analyzed acadent. Waste Transfer Leak. 

F2 based on the analysis documented in RPP-13547, Rev. 0, Evaluation ofihe Potenrtolfar TonkZ41-C-106 io Achieve 
0 Flommble Gas Atmosphere that concluded that the waste volume in 241C-I06 is insufficmt to gcenerate sufficient 
gas to reach lower flammability limit with barometric breathing. 
This hazardous condition derived tiom Project W-320 hazardous condition # W32O-B-TRANS21 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sqlely EvoluDIion ofPhose I Retrievalof 241-C-106 for 
Closure 
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ID 
C I06PHASE 

I-H-05 

Control Decision Record 

Cans Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

E3 09X 
during sluicing and subsequent Ignition 

Release of radioactive or hazardous materials Formation of organic layer in tank S3 F0 
from tank 241C-106 to atmosphere due to 
organic wwte fire of organics 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
1 I I 

Mitigative SSCs 
Classification SSC 

None .. .. .. 
ss I sc Safety Function Comments 

1 .. 

SSC 
Class,fication 

ss 1 sc Safety Function COrnrnenLS 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Conuol I Safety Function. 1 Comments 

Preventive TSR 
Control I Safely Function I Comments 

.. None .. 
Control Memo: No controls required far FO event. Controls are not requred as established by the Risk Matnx. Table 33.1.5-2 in the FSAR. 

R e v i s i o n  to O r i g i n a l  HAZOP: None 
Material At Risk: Tank headspace aerosols 
Remarks: S3E3 based on analyzed accident, Organic Solvent Fire. 

FO based on water sluicing combined with no indication of solvents remaining after initial sluicing. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-ALLIO. 
This hazardous condition evaluated in RPP-13557, Rev. 0. So& Evoluonon o/Phase I Rerrreval0/2~1€-106/or 
Closure. 

By established convention, the related field in the Hazard Analysis Database is lefl blank. 
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Cons Frea Env  Reo 

ClffiPHASE 
1-H-06 

elease of radioactive or hazardous materials 
rom tank241-C-106 to atmosphere due to 

oss ofventilation for many months, dry 
ut ofwaste and subsesuent imition of 

I brganic waste fire brganics I I I 1  I 
. "  

S3 FO E3 09X 

Classification 
ss I sc SSC 

Safety Function CommenU 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control ! Safety Function. I Comments 

ssc 

Preventive TSR 
Control I Safety Function I Comments .. None .. 

Classification 
ss I sc Safety Function Comments 

Control Memo: No controls required for FO event. Controls arc notrequired ar established by the Risk Matrix. Table 33.1.5-2 in the FSAR 
By established convention, the related field in the Harard Analysis Databare iE  left blank. 

Revision to Original HAZOP None 

Material At Risk Tank headspace aerosols 
Remarks: S 3 E 3  based on analyzed accident, Organic Solvent Fire. 

FO baed  on water sluicing combined with no indication of large amounu of ~olventr remaining after initial sluicing. 
This hamdous condition derived from Project W-320 hazardous condition U W320-E-VENT08. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sa& Evaluation of Phse  I Retrrevol of tSI-C-IO6 for 
Closure. 
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ID 
C106PHASE 

I-H-07 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of ammonia gas from tank to bluicing causes release of ammonia S 1 F3 E l  .. 
atmosphere due to burg which exposer facility 
personnel to hazardous gases 

Classification 
ss I SC Safety Function 

ssc 
Comments 

Preventive TSR 
Control I Safety Function ! Comments 

ssc 

~ ~ 

Control Memo: No safety SSCs or TSRs required - Facility worker risk controlled by TFC Safety Management Programs (Industrial 
Health and Safety). 

Revision to Original HAZOP: None 
Material At Risk: Ammonia 
Remarks: S l E l  based on limited amount ofwaste in tank. 

F3 based an anticipated release of ammonia 
This hazardous condition derived from Project W-320 hamdous condition # W320-B-T'ERMOI. 
This hazardous condition evaluated in RPP-13557, Rev. 0, So/ery Evaluonon qfPhose I Rerrievol of2JI-C-106for 
Closure. 

Classification 
ss I SC Safety Function C0lIlItX"ts 
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ID 
C106PHASE 

I-H-08 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons  Acc 

.. SO F3 E2 Release of radioactive liquid waste from tank 
241C-I06 to soil subsurface due to large water hydrostatic pressure and m k  breach 
mtmsion 

Large water intrusion resulting in high 

(Service water, surface flood, excessive 
transfer, or cascade) 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
hlnn* .~ 

Classification 
ss I sc ssc 

Preventive TSR 

None .. .. 
Control I Safety Function I Comments 

J 
COntI 'Ol  Memo: No Safety SSCs or TSRs -Hazardous Conditions with significant environmental impact but low safety consequence 

( S O I S I )  are addressed by Environmental Controls specified in Tank Farms FSAR Section 3.3.2.3.4. Environmental 
Protection (Table 3.3.2.3.4-1 ). 

Revision to Original HAZOP: None 
Material A t  Risk ~ m l  waste 
Remarks: SO based on no worker exposure, 

E2 based an leak of tank waste to soil column. 
F3 based on unlimited water available trough sluicing system hookup to service water supply system. 
This hazardous condition derived from Project W-320 hazardous condition # W320-B-ALL1 I 
This hazardous condition evaluated in RPP-I355J, Rev. 0, Safe4 Evaluation o f P h ~ s e  1 Retrieval of 241-C-106 for 
closure. 

Safety Function Comments 
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ID 
C106PHASE 

1-1-01 

Control Decision Record 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release ofradioactive or hazardous material Transferred waste reacts with waste in S2 FO E2 03X 
from damaged 241-AY-102 ventilation system 
due to mixing of incompatible material 

tank causing steam or gas generation 
which pressurizes the tank causing 

Activity Phase 1 Retrieval of Single-She11 Tank 241-C-106 for Closure 

Classification 
ss I SC 

ssc 
Safety Function Comments 

1 I Jfailureofthe HEPA filters I I I - 

ssc 
Classification 
ss I sc Safety Function Comments 

Preventive TSR 
Control I Safety Function ! Comments 

I I I None _. .. 
Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix, Table 3.3.1.5-2 in the 

I 

FSAR By established convention, the related field in the Hazard Analysis Database ix left blank 
Revision to Original HAZOP None 
Material At Risk HEPA filter loading and tank headspace loading 
Remarks: S2E2 based on analyzed accident, Mixing of Incompatible Materialsdank Pressurization. 

FO based on lener reports 74100-98-019, Interoffice Memo from DST Engineering to P.G. OConnor. W u t e  
Compolrbilify A s s e s s m ~ ~ t  o/Toonk 241-C-106 Wosle (ETF-98-02) wrth Tank 241-AY-102 W m e .  and 74100-99-028, 
interoftice Memo from T.M. Blaak to J. J. Sutey, Waste Compatibilrfy Assessment o/Tonk24I-C-106 Waste (SST-9907 
with Tank 2414Y-102 Wosle, concluding that sluiced waste from 241-C-106 will be compatible with any waste in the 
DST receiver tank. 
This hazardous condition evaluated in RPP-13557, Rev. 0, Sofiery Evoluonon ofPhDse I Retrrevalof241C-106for 
Closure. 
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Classlficatla" 
ss I sc ssc 

Control Decision Record 

Activity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
Cons 

Safety Function Comments 

. _  
14-02 a i r i d s  from receiver DST to the amosphere 

ue to flammable gas deflagration 
ausing excessive vacuum with a large 
ammable gas release as a result of 
aste transfer; gas is ignited 

Preventive SSCs 
Classification 

SSC 1 ss 1 SC 1 Safety Function I Comments 
.. .. None .. .. 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control ! Safety Function. ! Comments 

Preventive TSR 
Control I Safety Function I Comments 

hlnn- ~~ 

Control Memo: NO controls required for FO event. Controls are not required as established by the Risk Matrix, Table 3.3.1.5-2 in the 
FSAR. By established convention, the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S3E3  based on analyzed accident, Flammable Gas Deflagration. 

FO based on the process Control plan (PP-13707, Rev. 0, Process Control Plonfor Tank241-C-I06 Closure) and tank 
temperature profiles from the Tank Wmle Informorion Nemwork Sysrem (TWINS) database that there is not enough 
difference between transferred waste temperature and tank headspace temperature to create sufficient vacuum to induce 

This hazardous condition derived from Project W-320 hazardous condition # W320-D-VENT13. 
This hazardous condition evaluated in RPP-13557. Rev. 0, Sofiery Evoluorion ofphase I Reirrevalof24lC-106for 
Cl0s"re. 

a large gas release event. 
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Control Decision Record 

ID Hazardous Condition 
CI 06PHASE Release of radioactive or hazardour materials 

1-1-03 from tank 241-AY -102 to atmosphere due to 
flammable gas deflagration 

fctkity Piare 
Cons Freq Env Rep 

Cause Cat Cat  Cons  ACC 
pumping of mare solids than anticipated, S3 FO E3 0 4 x  

overheated causing a lank bump that 
results in a xas release event with 

n n u l u ~  cooling not adequate, waste is 

Retrieval of Single-Shell Tank 241-C-106 ~~ r Closure 
I 1 I I I I 

Classification 
ss 1 sc ssc 

Safety Function Comments 

ssc 
Classification 

ss I sc Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Comments 
hlnn- .. 

Preventive T S R  

None .. .. 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3.1 5-2 in the 
FSAR By established convention. the related field in the Hazard Analysis Database 1s left blank. 

Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S 3 E 3  based an analyzed acadent, Flammable Gas Deflagation. 

FO based on the small mount  of sludge being transferred (23 kL) from 241C-106 compared to the amount present in 
241-AY-102 (548 kL) as listed in Appendix F ofRPP-13557. Thc isotopic breakdown afthe solids is similar 
(Appendix A of RPP-13557) thus the four percent increase in that the heat loading caused by transfer of the remaining 
waste in 241 -C-I06 is, in and of itself, insufficient to induce a gas release event. 
This hazardous condition derived from Project W-320 hazardour condition # W320-D-PUMW. 
This hazardous condition evaluated in RPP-13557, Rev. 0. Sofefy Evoluolron o/Phase I Rerr~evol of2?1€-106/or 
ClOSUre. 

Control I Safety Function I Comments 
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Cons Frea Env Reo 
ID 

' ' - 1  I 1  I I 
. "  

due to &k equipment penetrating tank tank and penetrates tank liner 
sultmg 1" leakage to an""l"S 

Hazardous Condition Cause I cat I c a t  I Cons I ACC 

Classification 
ss 1 sc ssc 

Preventive SSCs 
I Classification I 

Safely Function Comments 

ssc I ss I sc I Safely Function I Comments 
N""P .. .. .. .. 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

Control I Safety Function. I Corn m e n ts 
N"llC .. .. 

Preventive TSR 

None .. .. 
Control I Safety Function I Comments 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3. I 5-2 in the 
FSAR By established convention, the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP: None 
Material At Risk: Tank waste 
Remarks: SO based on no worker exposure. 

EO based on no release to environment. 
FO based on consensus of HAZOP team that slurry distributoddrop leg is not massive enough to penetrate tank bottom. 
This hazardous condition derived from Project W-320 hazardous condition # W320-ABCD-TRANS04. 
This hazardous condition evaluated in RPP-13557, Rev. 0. Sa& Evoluarion of P h e  1 Reirrevol of 241-C-lo6 for 
Closure. 
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Cons Frea Env Reo 

Classification 
ss I sc SSC 

I I I I I I  t esulting in the release oftoxic gasses 1-1-05 102 to the atmosphere due to mixing of 
incompatible material 

Safety Function Comments 

ssc 
Classification 
ss I sc Safety Function Comments 

Technical Safety Requirements (TSRs) 
Mitigative TSR 

N""? .. ._ Control I Safety Function. I Comments 

Preventive TSR 
Control I Safety Function I Comments 

Control Memo: No controls required for FO event. Controls are not required as established by the Risk Matrix. Table 3.3. I .5-2 in the 
FSAR By established convention, the related field in the Hazard Analysis Database is left blank. 

Revision to Original HAZOP: None 
Material At Risk Toxic gasses 
Remarks: S2IE2 based on analyzed accident. Mixing of Incompatible Material. Toxic Vapor Generation. 

FO based on letter repam 74100-98419, Interoffice Memo from DST Engineering to P.G. OConnor. Waste 
Compotibrlrry Assessment of Tmk241-C-I06 Waste 1ETF-98-02) with Tonk241-AY-I02 Waste. and 74100-99-028, 
Interoffice Memo from T.M. Blaak to J. J. Sutey, Waste Compatibilrry Assessment of Tank 241C-106 Wasre (SST-9907 
wrrh Tonk2JI-AY-102 Wosle. concluding thaf sluiced waste from 241C-106 will be compatible with any waste in the 
DST receiver tank. 
This hazardous condition evaluated tn RPP-13557, Rev. 0, Sofely€vvo/uolion ofPhose I Retrrevol of 21l-C-lO6 for 
closure. 
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ID 
C106PHASE 

Cons Freq Env Rep 
Hazardous Condition Cause Cat Cat Cons Acc 

Release of radioactive or hazardous material nlimited sluicing and waste transfer s2 F3 E2 33x 
from receivertank tothe ground surface due to :verfills receiver tank with overflow 
overfilling through pit to ground 

Classification 
ss 1 sc SSC 

Safety Function Comments 

Technical Safety Requirements (TSRs) 
I Mitieative TSR I 

ssc 

-~~~~ ~ 

~ ~~~~ 

Control I Safety Function. I Comments 
C: 5.12 Waste Transfer Controls (Operating kequiren periodic material balances to provide a1 N0"C 

Classification 
ss I SC Safety Function Comments 

Requirements, Material Balance) meins to detect transfer line le& or &routes, 
pllowing workers to take mitigative actions. 

C: 5.14 Emergency Preparedness (Response Mitigates the consequence of a waste transfer 
leak (i.e.. pool an or near the surface) by 

None 
rocedures) 

C; 5.19 Process Instrumentation and 
easuring and Test Equipment 

nsu~es that instruments used to perform 
aterial balance tank level monitoring, or 

bervice water monitoring are calibrated. I 
C; 5.24 Safety Management Programs itigates facility worker and onsite worker adiation protection practices detect 

ontamination on the soil or in structures. Radiation Protection) onsequences due to in-tank waste leaks. 

None 

Preventive TSR 
Control 1 Safety Function ! Comments I .. 

~~ 

COntrOl Memo: Controls based an analyzed accident Waste Transfer Leak. 
Revision to Original HAZOP None 
Material At Risk: Tank waste 
Remarks: S2IE2 based on analyzed accident. Waste Transfer Leak 

F3 based on unlimited amount of sluice water from Hanfard service water lines. 
This hazardous condition evaluated m RPP-13557, Rev. 0, Sofefy Evalurron o/Phose I Reirzevol qf241-C-106Jor 
Closure. 
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classlficatlo" 
ss I sc Safety Function 

ssc 

Control Decision Record 

Comments 

Lctivity Phase 1 Retrieval of Single-Shell Tank 241-C-106 for Closure 
Cons 

receiver tank to the ground surface due to through pit to ground 
verfilling 

Preventive SSCs 
1 classification 1 

ssc 1 ss I sc 1 Safety Function I Comments 
M"". .. .. .. .. 

equirements, Material Balance) cans to detect transfer line leaks or mimutes, 

Preventive TSR 
Control I Safety Function I Comments 

revents tank overflow from service water None l&S. 
Control Memo: Controls based on analyzed accident, Waste Transfer Leak. 
Revision to Original HAZOP: None 
Material At Risk Tank waste 
Remarks: 

None 

S2iE2 based on analyzed accident, Waste Transfer Leak 
F3 based an unlimited amount of sluice water from Hanford service water lines 
This hazardous condition evaluated in RPP-13557, Rev. 0. Safe?, EvoluDtron ofPhose I Retrieval of 241-C-I06 for 
Closure 
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ID Hazardous Condition 
C106PHASE Release of radioactive or hazardous material 

1-J-01 from 241-C-I06 to the atmosphere due to a 
tlammable gas deflagration 

Cons Freq Env Rep 
Cause Cat Cat Cons Acc 

In-lank instrumentation fails causing a S2 F2 E2 05X 
spark which ignites flammable gas 
causing damage to the ventilation 

Classification 
ss I sc ssc 

Safety Function Comments 

ssc 
SST Ventilalion Systems 

Classification 
ss sc Safety Function Commenls 
.. X Prevents the accumulation of flammable None 

gas due to steady state accumulation, thus 
reducing the frequency of a flammable 
gas deflagration 

I bi th barometric breathing. 
C; 5.9 Flammability Controls bsures flammable gas hazards are managed. I None 
C: 5.10 IenitionCantrols keduces freauencv of flammable cas I None 

Mitigative TSR 
Control Safety Function. Comments 

Mitigates the consequence of a tlammable gas 

Reduces the consequences of a HEP A tilter 
failure by limiting the inventory available. 

AC; 5.14 Emergency Preparedness (Response 
Procedures) deflagration. 

AC; 5.18 HEPA Filter Controls 

None 

None 

I . ,  
beilagrations. 

C: 5.11 Flammable Gas Monitoring Controls keducer frequency of flammable gas 

I I 
NOW? 

Preventive TSR 
Control Safety Function Comments 

LCO. 3.2.3 SST Ventilation Systems-Parrive Ensures operability of the passive ventilation 
Systems 

RPP-13547. Rev. 0, Evoluorron ofthe Potenhol 
or Tank 241-C-106 I O  Achreve a FlommDble 
Gas Atmosphere concluding that the waste 
volume in 241-C-106 is insufficient to generate 
sufficient gas to reach lower flammability limit 

C, 5 12 Transfer Controls nsures that the final tank states remain within 
he analyzed topognphy of the flammable gas 

beflagrations accident. I 
C: 5.19 Process Instrumentation and Ensures that eaumment used to verifv D~OCCSS I None 

NOX 

I . .  _ .  
/Measuring and Test Equipment 
Control Memo: Controls based on SB, FSAR Appendix K 
Revision to Original HAZOP: None 
Material At Risk: Tank headspace aerosols and HEPA filter loading. 
Remarks: S2E2  based on analyzed accident. Flammable Gas Deflagration. 

F2 based on the analysis documented in RPP-13547, Rev. 0, Evoluolron offhe Potentmlfor Tonil 241-C-106 lo Achreve 
LI Flommble Gas Ahnosphere that concluded that b e  waste volume in 241-C-106 is insufficient 10 generate sufficient 
gas to reach lower flammability limit wilh barometric breathing. 
This hazardow condition evaluated in RPP-13557. Rev 0, Safety Evoluotron ofphase I Retrrevd of 241-C-106 for 
Closure. 

barmeters specified in the TSR 15 maintained. I 
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Cons Frea Env Reo 

Classification 
ss I sc Safety Function ssc 

ausing damage to the ventilation system 
om 241-AY-102 to the atmosphere due to a which ignites flammable gas 

~ ~~ ~~~~ ~ ~ ~ 

ammable gas deflagration 

Comments 

DST and A WF Primary Tank Ventilation 
Systems 

ssc I ss I sc I Safety Function I Comments 
.. I x Prevents the accumulation of flammable I None 

as due to steady state accumulation, thus 
educing the frequency of a flammable 
as deflagration. 

I Mitigative TSR 
Control Safety Function. Comments 

Mitigates the consequence of a flammable gas 

Reduces the consequences o f a  HEP A filter 
failure by limiting the inventory available. 

None 

None 

AC: 5.14 Emergency Preparedness (Response 
Procedures) deflagation 

AC; 5.18 HEPA Filter Controls 

Control 
C. 5 14 Emergency Preparedness (Response 

Procedures) 

1 
ltlgates the cor 

ellagat> 

Preventive TSR 

Control I Safety Function I Comments 
m u m  operability of the active ventilation None 

LCO; 3.2.1 DST and A WF Ventilation Systems " ~ , ~ - ~  

C. 5 I2 Transfer Controls Ensures that the final m k  states remain within 
he analyzed topography of the tlammable gas 

beflagrations accident. I 
arameters specified in the TSR is maintmed. 1 

C: 5 19 Process Instrumentation and nsures that equipment used to verify process I None 
easuring and Test Equipment 

Control Memo: Controls based on SB, FSAR Appendix K. 

None 

Revision to Original HAZOP: None 
Material At Risk Tank headspace aerosols and HEPA filter loading. 
Remarks: S2lE2 based an analyzed accident, Flammable Gas Deflagration. 

F3 based an analyzed accidenL Flammable Gas Deflagration in DST. 
This harardous condition evaluated in RPP-13557, Rev. 0, So& Evalunlion of Phose I Retrieval of 241-C-IO6 for 
Closure. 
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APPENDIX E 

HAZARD EVALUATION TABLES 
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APPENDIX F 

BEST-BASIS INVENTORY 

SST 241-C-106 

DST 241-AN-106 

DST 241-AY-102 
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APPENDIX F 

Best-Basis Inventory Report for SST 241-C-106 

This report prepared especially for WilliamH-Grams@rl.gov on 12/18/2002 

Some of the reports herein may contain data that has not been reviewed or edited. The 
data will have been reviewed or edited as of the date that a Tank Interpretive Report (TIR) 
is prepared and approved. This tank has no TIR, use the data with this caution in mind. 

Tank: 241-C-106 

Sampling Events: 
6C-96-1 
6C-96-10 
6C-96-11 

6C-96-13 
6C-96-12 

6C-96-14 
6C-96-15 
6C-96-16 

6 C - 9 6 - 2 

6C-96-4 

6C-96-6 
6C-96-7 

6C-96-17 

6C-96-3 

6C-96-5 

6C-96-8 

Reports: 
Best-Basis Inventory Without Details 

Constituent Groups: 
Anions 
Inorganics 
MetalslNonmetals 
Organics 
PCBs 
Physical Properties 
Radionuclides 
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Data Dictionary to Reports in this Document 

Report Field 
Best-Basis Inventory Without Details 
................................................ 

Analyte 

Waste Phase 

Waste Type 

Volume 
Concentration 

Inventory 

Basis 
Comment 

Description 
Contains best-basis inventory without details for 
the contents of the Hanford waste tanks. 
The name of the constituent used for reporting 
purposes. 
Waste Phase is the phase of waste to which the 
concentration data is applicable (e.g., supernatant, 
saltcake, sludge, liquid, solid, etc.). 
Waste Type is the waste type as defined in HDW 
Rev. 4 or as defined by "templates" (e.g., 
SMMA1, SMMTl, etc.). 
Volume of the waste phase 
Concentration reported in uCi/g, udg, uCi/mL, or 
udmL 
Best-basis inventory estimate, reported in kg or 
Ci 
The basis for the inventory value. 
Further information to clarify the information in 
the table. 

............................................................... 
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Best-Basis Inventory Report for DST 241-AN-106 

This report prepared especially for William-H-Grams@rl.gov on 12/18/2002 

Some of the reports herein may contain data that has not been reviewed or edited. The 
data will have been reviewed or edited as of the date that a Tank Interpretive Report (TIR) 
is prepared and approved. The TIR for this tank was approved on April 22,2002. 

Tank: 241-AN-106 

Sampling Events: 
6AN-01-01 

6AN-02-01A 

6AN-02-FB 1 
6AN-95-1 
6AN-95-2 
6AN-95-3 

6AN-95-5 

6AN-01-02 

6AN-02-01B 

6AN-95-4 

6AN-95-6 
6AN-95-7 
6AN-95-8 
6AN-95-9 

Reports: 
Best-Basis Inventory Without Details 

Constituent Groups: 
Anions 
Inorganics 
Metals/Nonmetals 
Organics 
PCBs 
Physical Properties 
Radionuclides 
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Data Dictionary to Reports in this Document 

... Report Field ........ ............................................ 
Best-Basis Inventory Without Details 

Analyte 

Waste Phase 

Waste Type 

Volume 
Concentration 

Inventory 

Basis 
Comment 

Description ................................. ............................... 

Contains best-basis inventory without details 
for the contents of the Hanford waste tanks. 
The name of the constituent used for reporting 
purposes. 
Waste Phase is the phase of waste to which the 
concentration data is applicable (e& 
supernatant, saltcake, sludge, liquid, solid, 
etc.). 
Waste Type is the waste type as defined in 
HDW Rev. 4 or  as defined by "templates" 
(e.g., SMMA1, SMMT1, etc.). 
Volume of the waste phase 
Concentration reported in uCi/g, uglg, 
uCi/mL, or ug/mL 
Best-Basis Inventory estimate, reported in kg 
or Ci 
The basis for the inventory value. 
Further information to clarify the information 
in the table. 
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Best-Basis Inventory Report for DST 241-AY-102 

This report prepared especially for William _ _  H Grams@rl.gov on 12/27/2002 

Some of the reports herein may contain data that has not been reviewed or edited. The 
data will have been reviewed or edited as of the date that a Tank Interpretive Report (TIR) 
is prepared and approved. The TIR for this tank was approved on December 20,2000. 

Tank: 241-AY-102 

Sampling Events: 
270 
271 
272 
273 
281 
289 
290 
2AY-0 1-01 

2AY-01-03 
2AY-01-04 
2AY-01-05 

2AY-01-02 

2AY-01-06 
2AY-01-07 
2AY-01-08 
2AY-02-01 
2AY-02-0 1 FB 
2AY-02-02 
2AY-02-03 
2AY-02-04 
2AY-02-05 

2AY-95-01 
2AY-95-02 
2AY-95-03 
2AY-95-04 
2AY-96-15 

2AY-96- 17 
2AY-96-18 
2AY-97-1 
2AY-97-2 
2AY-97-3 
2AY-97-4 
2AY-97-5 

2AY-02-06 

2AY-96-16 
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2AY-98-1 
2AY-98-2 
2AY-98-3 
2AY-98-4 
2AY-98-5 
2AY-98-6 
2AY-98-7 
2AY-98-8 
2AY-99-1 
2AY-99-10 
2AY-99-11 
2AY-99-12 
2AY-99-13 
2AY-99-14 
2AY-99-15 
2AY-99-16 
2AY-99-17 
2AY-99-18 
2AY-99-19 
2AY-99-2 
2AY-99-20 
2AY-99-21 
2AY-99-22 
2AY-99-27 
2AY-99-28 
2AY-99-29 
2AY-99-3 
2AY-99-3QA 

2AY-99-31 
2AY-99-30B 

2AY-99-32 
2AY-99-4 
2AY-99-5 

2AY-99-7 
2AY-99-6 

2AY-99-8 
2AY-99-9 
300 
594AY1 
594AY2 
594AY3 

Reports: 
Best-Basis Inventory Without Details 

Constituent Groups: 
Anions 
Inorganics 
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Metals/Nonmetals 
Organics 
PCBs 
Physical Properties 
Radionuclides 

F-25 



RPP-13557 REV 0 

Table of Contents 

Data Dictionary to Reports in this Document ................................................................................. 3 

Data Dictionary to Reports in th ls  Document ............................................................................... 14 

Data Dictionary to Reports in this Document ............................................................................... 27 

Tank 241-C-106 Best-Basis Inventory Without Details ................................................................. 4 

Tank 241-AN-IO6 Best-Basis Inventory Without Details ............................................................ 15 

Tank 241-AY-102 Best-Basis Inventory Without Details ............................................................ 28 

F-26 



RPP-13557 REV 0 

Data Dictionary to Reports in this Document 

Report Field 
Best-Basis Inventory Without Details 
.................................................. 

Analyte 

Waste Phase 

Waste Type 

Volume 
Concentration 

Inventory 

Basis 
Comment 

Description 
Contains best-basis inventory without details for 
the contents of the Hanford waste tanks. 
The name of the constituent used for reporting 
purposes. 
Waste Phase is the phase of waste to which the 
concentration data is applicable (e.g., supernatant, 
saltcake, sludge, liquid, solid, etc.). 
Waste Type is the waste type as defined in HDW 
Rev. 4 or as defined by "templates" (e.g., 
SMMA1, SMMTl, etc.). 
Volume of the waste phase 
Concentration reported in uCi/g, ugig, uCiimL, or 
ugimL 
Best-Basis Inventory estimate, reported in kg or 
Ci 
The basis for the inventory value 
Further information to clarify the information in 
the table. 

..................................................................... 
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Tank 241-AY-102 Best-Basis Inventory Without Details 
Decayed To: January 1,2001 

Effective Date: January 1,2002 
Published On: April 8,2002 

Best-Basis Derivation 

~ 

Concentration 

-- 

Basis Coninient 
. .  

Inventory 
. . . . . . . . . . .. . .. 

9.72E+00 kg 97 kL Sludge BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 

548 kL 
1924 kL 

2569 kL 
97 kL 

3.87E+04 kg 

2.59E+03 kg 

4.133+04 kg - 
0.00E+00 kg 

4 87EL04 pg/g 

1 17E-03 pg/g 

Total 
Sludge 
(Liquids) 
Sludge (Solids) 

Supernatant 

Bi 
Ca I Sludge 

.1.,e (Solids) 

Cd Supernatant 

.- 

(Liquids) 

0.00Et00 pg/g BL. 
(Liquid) 
BI. (Solid) 

BL 
(Liquid) 

BL 
(Liquid) 
B L  (Solid) 

(Liquid) 
n L. 

BL 
(Liquid) 
BL (Solid) 
BL, 
(Liquid) 

548 kI, 
1924 kL 

1.52E-102 kg 
0.00E+00 kg 

1.91E+02 pg/g 

0.OOEi 00 pdg 

1.523+02 kg 
9.80E-1 kg 

2569 kL 
97 kL i 

I 
S 

4 59E+03 kg 

3 60E+Ol kg 
_ _ _ _ _ _ ~ _ _ _  548 kL 

1924 kL 
5.78Et03 pg/g 

1.63E+01 pg/g 
1 

2569 kl, 
97 kL 

4.633+03 kg 
143E+01 k.g 

Total 
Sludge 

Sludge (Solids) 

Supematant 

(Liquids) 
54s kL 
1924 kL 

I 24F+02 kg 
2 13E+02 kg 

S 

S 

1.56E t02 pg/g 

9.61E+01 yidg 

2569 !& 

97 kL 
_ _ ~  Total .______. ~. 

co3 

Sludge 

Sludge (Solids) 
Superiiatant 

'Total 

3.51E+02 kg 
4.97E103 kg 4.66E+04 pg/g BL 

(Liquid) 
BL. (Solid) 548 kL 6.86Et04 pg/g 5 451?+04 kg 

RL 
(Liquid) 

1924 kL 

2569 !& 

9.51E+04 kg 

1.553+05 kg 
.- 

4.30E+04 &g 

__ 
97 kL 3.93E-3 pg/g 4.31E4 kg BL 

(Liquid) 
BL (Solid) 

BL 
(Liquid) 

548 kl. 
1924 kL 

2569 kL 

1 4 8 P 0 3  kg 

3 01E+01 kg 

1.513+03 kg - 

1.86Et03 pdg 

1.36Et01 pglg 
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__ - -_ 

Basis Comment j 
'. - 

. .. 

F 1 Sludge I BL l 9 7 k L  1.94E+02 pgig 2 07E+01 kg 
1 (Lqlids) 1 (Liquid) 1 s. 2.49E+02 kg 

1.01E+02 kg 
3.13E+02 g i g  

4.5XEtOl pdg 

3.71EM2 kg Upper bounding 

4.59E+00 pgig 4.90E-I kg 

X.69E+04 kg 

1.60E+01 kg 
S I .09E+05 pgig 

7.38Et00 pgig  

8.69EM4 kg 
0.00E+00 kg 0.00E+00 pgig 

1 13kt02 kg 

5 88E-1 kg 
1.39E e02 pgig 
2 71E-I pgig 

1.13E+02 kg Per protocol, 
sample data 
overwrites I I I 

5.03Ei-02 pgig 5.36Et01 kg K Sludge BL 97 kL 
(Liquids) (Liquid) 

K Sludge (Solids) BL (Solid) 548 kL 

R Supernatant BL 1924 kL 

K Total __ 2569 kL 
La Sludge BL 97 kL 

(Liquid) 

-. 

5 23EL02 kg 

1 26Ei 03 kg 
-. 6 58E.02 pgig 

5 68E ~ 0 2  pdg 

1.83E+03 kg 
0 OOEIOO kg 

I 12E103 kg 

0 00E+00 kg 

__ 
0 ooL:+oo pgig  

1 4 2 E ~ 0 3  pg/g 

0 00E+00 pgig 

- 1 (Liquids) 1 (Liquid) 1 
La Sludge (Solids) 1 BL (Solid) 1 548 kL S 

= j l  
E l  

1.12E+03 kg 

0.00E+00 kg 

__ 
0.00E+00 pgig 

115El04kg 

0 OOE+OO kg 

1.15E+04 kg 
3 71E+03 kg 

- 

- 

1.45E+04 pg/g 
O.OOE+OO pgig 

__ 
3.48E+04 pgig  

5 33E+04 kg 

1 X3E+05 kg 

2.40EM5 kg 

- 6.71E+04 pgig 
7.98E-104 pg/g 

__ I 

__ --I 
F-29 
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.. - ........ 

Analyte Waste phase 
..... I 

Sludge 
(,Liquids 
Sludge (Solids) 

Supernatant 

'Total 
Sludge 
'Liquids) 

KO, Sludge 

NO; Sludge (Solids) 

Supernatant 

Pb 1 Supeinatant 

'Total 
Sludge 
I Liquids) 

- - Sludge (Solids) :: PO, Supernatant 
i. 

Total 
Sludge 
(Liquids) 
Sludge (Solids) 

Supernatant 
I 

Total 
Sludge 
Liquids) 

Sludge (Solids) 

Supematant 

'Total 
Sludge 
(Liquids) 
Sludge (Solids) 

BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 

BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 

BL 
(Liquid) 
BL (Solid) 
BL 
(Liquid) 

BL 
(Liquid) 
B1, (Solid) 

BL 
(Liquid) 
-- 
BL 

BL (Solid) 

BL 

__ (Liqu_Ld)___ 

(Liquid) 

BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 

B1. 
(Liquid) 
BI, (Solid) 

BL 
(Liquid) 

BL 
(Liquid) 
BL (Solid) 

97 kL 

548 kL 
1924 kL 

2569 kL 
97 kL 

548 kL 
1924 kL 

2569 kL 
97 kL 

548 kL 
1924 kL 

2569 kL 
97 kL 

548 kL 
1924 kL 

2569 liz. 
97 kL 

548 kI, 
1924 kL 
-~ 

2569 kL 
97 kL 

~ _ _  

548 kL 

1924 kL 

2569 kL 
97 kL 

548 kL 

1924 kL 

2569 kL 
97 kL 

548 kL 

_ _  
Concentration 
. . __ . - 

__ 
2.08E t02 pgig 

6.50Et01 pg/g 
4.21E+04 pgig 

2.68Et02 pg/g 

3.66E+01 pg/g 

3.25E+02 pg/g 

0.00E+00 pg/g 

4.43E403 pg/g- 

o.nnE+oo pg/g 

.. 

9.42E102 pg/g 

1.14Et04 pgig 
2.85E+03 pg/g 

__ 
6.99E+00 pg/g 

I.42E+02 pg/g 
8.48E+01 pg/g 

-- 

1.91E+03 pg/g 

1.88Ei-03 big/g 

-- 
9.18E-I pg/g 

2.88E+02 !Jg/g 

F-30 

h e n t o r y  

1.96E-1 kg 

2 llE+03 ke 

5.60E+00 kg 

2.11E+03 kg 
2 22E+01 kg 

5.16E+01 kg 
9.64E+04 kg 

9.65E+04 kg 
2.X6E+01 kg 

2 91E+OI kg 
7 l9Ei02 kg 

7.76E+02 kg 
0 OOElOO kg 

3 52E103 ke 
0.00Et00 kg 

- 3.52E+03 
I OlEt02 kg 

9 04E b03 kg 
6 3 IE+03 kg 

1.543+04 kg 
7 46E-1 kg 

1,13E+02 kg 
1.88E+02 kg 

3.01E+02 kg 
I 16Et02 kg 

I 5 I E t 0 3  kg 
4 16E+03 kg 

- 

5.793+03 kg 
9.80E-2 kg 

2 28E102 kg 

S I  

_- 
S I  

I -- 
E l  

S I  -+-- 
E l  

I =+- S 

---- 
S I  

S 

S 
-+-- 

I __ 
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. 

Analyte 

SI 

Sr 
TOC 

TOC 

TOC 

TOC 
u r o r A L  

UTOTAL 

u r o r A L  

UTOTAL 
Zr 

Zr ___ 
“If 

Idc 

I4c 

5”j 

’5ii 

5 9 ~ i  
c o  60 

“Co 
“”co 

1924 kL 

2569 kL 
97 kL 

548 kL 
1924 kL 

2569 kL 
97 kL 

548 kL 
1924 kL 

2569 kL 
97 kI, 

548 kI. 
1924 kL 

2569 kL 
97 kL 

548 kL 
1924 E 

2569 kL 
Sludge 
(Liquids) 

Supernatant 

Total 
Sludge 

548 kL 
1924 kL 

2569 kL 
97 kL 

upeina an 

1.29Et00 Vg/g 2.80E+00 kg 

-- 

2.96E 1-03 ~ g i g  

1 64Et02 pg/g 

2 35Ei03 kg 

3 62Et02 kg 

__ 2.YYEM3 kg 

/-- 
3 60E1-01 pdg 
1 29E 1-00 p g i g  

2 86E’OI kg 

2 80Ei 00 kg 
~. . 

, 
3.17E+01 k 

~ 2.06E+01 Ci 
6 87E-2 Ci 6 27E-4 pCdg 

6.843-1 Ci 

I 

1 24E-1 pCiig 

2 15E-4 pCi/g 

1 10E+02 Ci 

4 68E-1 Ci 

5.64E-4 pCiig 6 18E-2 Ci 

Basis 
-~ 
S 

S 

S 
___ 

S 

S 

s 

S 
S 

~ 

E 

. 

Comment 
-- _ _  

...... 
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. . - ~  

Analyte 1 Waste phase , . ... .- . . t x c  .~ 

Sr Sludge (Solid?) 

Sr Supernatant 

Sr 'Total 
"Y Sludge 

soy 

90 

90 

911 

(1 iqulds) 
Sludge (Solids) 

Supernatant 

Total 

(Liquids) 

y. 

911y 

"zr Sludge 

"zr Sludge (Solids) 

932~ Supernatant 

Total 
Sludge 

BL (Solid) 548 kL 

BL 1924 kL 
(1 iquid) 
__ 2569 kL 
BL 97 kL 
(Liquid) 
BL (Solid) 548 kL 

BL 1924 kL 
(Liquid) 

__ 2569 kL 
BL 97 kL 
(Liquid) 
BL (Solid) 548 kL 
BL 1924 kL 
(Liquid) 
_ _  2569 kL 
BL 97 kL 

Ru 1 Sludge (Solids) 1 BL (Solid) 1 54X kL 

-. . 

Concentration InFentory 

1.00E-2 pCiig l.lOEt00 Ci 

1.47E-1 Ci 

__ 5.28E+06 Ci 

1.09E+01 pCi/g 1.19E1-03 Ci 
__ 

5.28E+06 Ci 

3 XXE-3 pCi/g 

2 23E-3 pCdg 

__ 

1 72E-2 pCil . X 71E-3 pCi/g 1 89E+01 CI 

1 39Et01 Ci 

X.49E:-6 pCi/g 1 7 54E-3 Ci 

F-32 

Basic Commcnt 

!ii: E 

E l  I 

C I  I 
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12YI 

j "'CS 

- ___ 
Waste phase 

Supernatant 

'Total ___ 
Sludge 
~~Liqnids) 
Sludge (Solids) 
Supematant 

Total 
Sludge 

Sludge (Solids) 

Supernatant 

(Liquld?) 

Total 
Sludge 
&Equlds).--_ - 
Sludge (Solids) 

.__-_________ 

~~ 

Supernatant 

Total 
Sludge 
I Liquids) 
Sludge (Solids) 

Supernatant 
_ _ _ _ ~  __- 

'Total 
Sludge 
(l.iqiiids) 
Sludge (Solids) 

Supernatant 

'Total 
-__ 

Sludge 
(Liquids) 
Sludge (Solids) 

Supernatant 

Total 
Sludge 
(Liquids) 
Sludge (Solids) 
Supernatant 

Total -__ 

F-33 

Coinment 
. .. ... . . 

I E  I 6.74E-5 Ci 

7.61E-3 Ci -- 
5.14E-1 Ci c 

4.83Ec00Ci 1 E 

2.06Ec01 Ci 1 E 1 
2.59E+01 Ci ~ ~ 

I6SE-1 Ci 

1.SSE+00 Ci 

659E+00Ci E 
____ 

8.31E+00Ci 1 ; I 
2 %E-2 Ci 

2.78E-1 Ci 

1.49E+00 Ci -. 

8.99E-4 Ci 
-- 

- 843E-3 Ci - 
3 60E-2 Ci 

I 

__- 2.14E+02 Ci S 

l E  I 0.00E+00 Ci 

Upper bounding 
estimate 

161k+OSCi ~ ;: ~ 

S 53E,+04 CI 

0 00E+00 Ci 
2.173+05 Ci __ 

153E+05Ci C 

5 23F+04 CI C 

2.053+05 Ci -- ~ & s e d  on ' 3 7 ~ s  
____- 
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' 5 1 ~ m  

Sm 

Sm 

IS1 

151 

Sludge RL 97 kL 1.46E+00 pCi/g 1.61E-tO2 Ci E 
(Liquids) (Liquid) 
Sludge (Solids) BL (Solid) 548 kL 1.70E+00 pCi/g 1.51E+O3 Ci E 
Supernatant BL 1924 kL 2.96E+00 pCilg 6.43E+03 Ci E 

I 5 ' ~ r n  
Eu 

'5ZEU 

152 

15ZEU 

1SZEn 
.. . 

Eu I54 

Eu 154 

1XEu 

EU 1 51 

l5jEu 

1XEu 

"SEU 

"SEu 

2XKa 

Total __ 2569 kL -- 8.10EM3 Ci -- 

(,Liquids) (Liquid) 
Sludge (Solids) BL (Solid) 548 kL 6.91E-2 IiCiig 6.13EtOI Ci E 
Supernatant BL 1924 kL 5.45E-4 pCi/g 1.19E+00 Ci E 

Total __ 2569 kz, -- 6.253+01 Ci -- 
Sludge RL. 97 kL 2.43E-2 pCi/g 2.66E+00 Ci E 
(Liquids) (Liquid) 

Sludge (Solids) RL (Solid) 548 kL 8.35E+00 11CLlg 6.77E+03 Ci S 

Sludge BL 97 M. 2.70E-4 WCiig 2.96E-2 Ci E 

(Liquid) 

Supernatant BL. 1924 kL 1.33E-2 pCi/g 2.88Ei01 Ci S 

Total -_ 2569 kl, -- 6.80E+03 Ci -- 
(Liquid) 

Sludge BL 97 kL X.31E-3 LtCiig 9.1 1E-1 Ci E l  
(Liquids) (Liquid) . 

~~~~ - Sludge (Solids) BL (Solid) 548 kL 6.82Ei00 pCiig 5.53E103 Ci S 

Supernatant & I .  1924 kl.. 8.07E-3 pCi/g 1.77Ei01 Ci E 

S.S5E+03 Ci -- n t a i  __ 2569 kL -- 
.-..____ .- (Liquid) 

- .___ 

Sludge BL 97 kL 2.34E-8 pCiig 2.56E-6 Ci E 

F-34 

(Liquid) 
Ka 'Total __ 2569 kL 228 

22yTl~ Sludge BL 97 kL 
(Liquids) (Liquid) 

-- 3.42E-2 Ci __ 
3.05E-11 pCi/g 3.34E-9 Ci E 

229Th 1 Sludge (Solids) 1 BL (Solid) 1 548 kL 1 7 81E-9 @/g 1 6 93E-6 CI E I 
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._____ 

Concentration 
- 

. 

Waste phaw 
- 

__ .- 

Inventor) 
~. 

-. . 

Comment 

Supematant 6.17E-I 1 pCi/g 1.34E-7 Ci 1924 kL 

2569 kI, 
97 kL 

BL 
(Liquid) 

Total 
Sludge 
(Liquids) 

Sludge (Solids) 

Supernatant 

3.78E-7 pCdg 4.14E-5 Ci BL 

BL (Solid) 

BL 
(Liquid) 

(1.1qu1d) 

.. 

3 90E-4 Ci 

1 66E-3 Ci 

548 kL 
1924 kL 

4 40E-7 pCdg 
7 64E-7 pCdg 

- 2.093-3 Ci 

2.7651 1 Ci 
Total 
Sludge 

2569 kL 
97 kL 2.52E-13 pCi/g BL 

(Liquid) 
BL (Solid) 

(1,iquid) 

6.02E-2 Ci 
1.11E-9Ci 

548 kL 

1924 kL 
7.04E-5 pCi/g 

5.09E-13 pCi/g Supernatant 

6.023-2 Ci 
2.97E-5 Ci 

2.55E-4 Ci 

3.97E-5 CI 

Total -- 

(Liquids) 
Sludge 

Sludge (Solids) 

Supeinataiit 

Total 

2569 kL 
97 kL 

548 kL 

1924 kL 

2569 kL 

____- 
97 kL 

548 kL 

1924 kL 

2.78E-7 pCi/g BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 

3 1 4 5 7  yCi/s 

1 77E-8 pCi/g 

3.243-4 Ci Rased on 
UTOTAL and 
Template 
isotopic 
Distribution 

4 02E-9 iiCi/g 4 20E-7 CI Sludge 
(Liquids) __ 
- Sludge (Solids) 

Supernatant 

BL 
(Liquid) 
UL (Solid) 

BL 
(Liquid) 
__ 

3.72E-6 Ci 

5 71E-7 Ci 

4.59E-9 pCi/g 

2 58E-10 pCdg 

Total 2569 kL 4.72E-6 Ci Based on 
IJTOTAL and 
Teniplate 
~sotoplc 
Distribution 

Sludee BI 97 kL 

548 kL 

1924 kL 
~ 

1.19E-I Ci 

1.04E+00 Ci 

1 59E-I Ci 

1 12E-3 pCi/g 

I 28E-3 pCi/g 

7 2 I E-5 pCiig 

- 
(Liquids) 
Sludge (Solids) - - 

(Liquid) 
BL (Solid) 

Supematant BL 
(Liquid) 
__ Total 2569 kL 1.32E+00 Ci Based on 

UTOTAI, and 
Template 
isotopic 
Distribution 

4.63E-3 Ci Sludge 
- (Liquids) 
Sludge (Solids) - - 

BL 
(Liquid) 
BL (Solid) 

97 kL 

548 kL 
~ 

4 34E-5 pCi/g 

4 95E-5 pCi/g 

F-35 

4.01E-2 CI 
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7 . __ ~ 

Concentration Intentory 
___. - __.- 

, --- -- -. . 

Bask Comnient 
.__ 

I79E-6 pSiig 6 17E-3 SI 1924 kL BL 
(Liquid) 
__ 

BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 
-_ 

€31. 

BL (Solid) 

BL 
(Liquid) 

BL 

BL (Solid 

13 L 
(Liquid) 

(1.lqlild) 

__ - 

(Liquid) 

-_ 

BL 

BL (Solid 

BL 
(Liquid) 

(Liquid) 

__ 

BL 
(Liquid) 
BL (Solid 

(Liquid) 
n L  

Supernatant 

'Total Based on 
UTOTAL and 
Template 
isotopic 

E69 kL 

31 kL Sludge 
(Liquids) 
Sludge (Solids) 

Supernatant 

I 

E 7 S5E-2 Ci 

9.583-2 Ci 

548 kL 

1924 k1. 

2569 M. 

E l 
Total Based on 

UTOI'AL and 
Template 
isotopic 
Distribution 

.- i__ 
97 kL I 35E-5 pCdg 1 47E-3 Ci Sludge 

- (Liquids) 
Slndgc (Solids) 

Supematant 
~ 

4.62E-3 pCi& 3.95E.i-00 Ci 

3.99E-4 pCUg 8.68E-1 Ci 
- 548 kL 

1924 kL 

I 
2569 kL 
97 kL 
-~ 

-. ___ 
548 kL 

1924 kL 

- 'roedl 
Slndge 

Sludgc (Solids) 

Supernatant 

Total 

(Liquids) 

- 

S 

Sludge solids 
and supernatant 
from Sample 
21nPu, Sludge 
liquid from 

I 

2569 kl. 

9? kL 8.64E-4 pCi/g 9.22E-2 Ci 
~- 

.. 9.87E-4 pCi/g 8.00E-1 Ci 

5.56E-5 pCi/g 1.23E-1 Cl 

__ 1.02E+00 Ci 

- 
3.27E-3 pCiig 3.59E-1 Ci 

Sludge 
(Liquids) 
Sludge (Solids) 

Supernatant 

548 kL 

1924 kL 

2569 kl, Total Based on 
UTOTAL and 
Template 
isotopic 

-- 
E 97 kL Sludge 

(Liquids) 
Sludge (Solids) 

Supernatant 

548 kL 

1924 kL 

F-36 
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Analyte 
_I__lii 

j'PU 

'""Pu 

Sludge solids 
and supernatant 
based on 

Template 
isotopic 
distnbution, 
Sludge liquid 
fiom template 

239121i0pu and 

1.64Ei-03 Ci 

- 
7 78E-2 Ci 

rota! 

~ _ _ _ _ _ _ _  
h d g e  
Liquid$) 
iludge (Solids) 

;upernatant 

rota1 

3L 
Liquid) 
3L (Solid) 

3L 
Liquid) 
- 

E 

E 
-. - 3 55E+02 CI 

3 80E-1 Ci 

3.56Ei02 Ci 

- 
- 

2569 kL Sludge solids 
and supematant 
bdsed on 
219 amPu and 

Template 
isotopic 
distribution, 
Sludge liquid 
trom template 

Am 24 I 1.241$+00 Ci E )7 kL 1 13k-2 pCi/g I iludgc 
Liquidy) 
iludge (Solids) 

iuperiiatant 

3L 
Liquid) 
31, (Solid) 

3L 
Liquid) 
._ 

548 kL I-tCilg 7 6213 ~ 0 3  Ci 

183E-1 Ci 1924 kL 2 20E-4 pCi/g 

~~ 

E 

('otal 7.62Ei03 Ci Sludge solids 
and supematant 
fiom Sample 

Am, Sludge 
liquid from 
template 

241 

E 
-_ 
E 
E 
~ 

Pli 2 1  I 

%I 

P U  
241 

h d g e  
Liquids) 

jludge (Solids) 
jupematant 

('uta1 

____ 

;ludge 

iludge (Solids) 
Liquids) __ 

1.02E+00 Ci 

1.42E+03 Ci 
1.12E-101 Ci 

3L 
'Liquid) 

3L (Solid) 
BL 
:Liquid) 
._ 

91, 
:Liquid) 
3L (Solid) 

2569kL ! -- Pu 241 

mZCm 

'UCm 

Sludge solids 
and supernatant 
based on '"Pu 
and Template 
isotopic 
distribution, 
Sludge liquid 
from template 

1.44E+03 Ci 

2.17E-3 Cl 

548 kL 1 1.72E-2 $i/g 

F-37 

E - ._ 1.4011+01 Ci 
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Analyre Waste pha I --I . ~ 

Coniment 1 Hasir 
.- 

Volun 

1924 k 
- 

Cm 1 Supernatant 242 3.77E-7 pCi/g 8 27E-4 Ci 

1.40E+01 Ci 

9 32E-6 Ci 

BL 
(Liquid) 

2569 k Sludge solids 
and supematant 
based on 241Am 
and Template 
isotopic 
distribution, 
Sludge liquid 

97 M 3.5068 pCi/g BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 

548 M 
1924 k 

~ 

4 27E-2 Ci 

1 OhE-4 Ci 

E 
E 
~. 5,26E-S pclig 

3.82E-8 &Vg 
~- 

Pu Supernatant 242 

2569 k 4.28E-2 Ci 
and supernatant 
based on 239Pu 
and Template 
isotopic 
distribution, 
Sludge liquid 
fromtem late 

97 kI. 1.57E-7 pCi/g 9.401-1-5 Ci Sludge BL 
(Liquid) 
BL (Solid) 

R L 
jlilliuid) 
_ _  

BL 
(Liquid) 
BL (Solid) 

BL 
(Liquid) 
-- 

BL 
(Liquid) 

548 kL 
1924 k 

~ .- 5 60E-1 Ci 

158E-5 Ci 

5 91E-4 pCdg 
1 63k-8 pCdg Supeinatant 

’“Am Total 2569 k 5.61E-1 Ci 

2 02E-4 Ci 

and siipernatant 
based on ‘“Am 
and Template 

distribution, 
Sludge liquid 

97 kL Sludge 

Sludge (Soli 

Cm Supeniatant 

(Liquids) 

Iota1 

54s M 
1924 k 

~ 

1 27k+00 Ci 

7 571.:-5 Ci 

1.27E+00 Ci 
- 

_ _ _ _ ~ -  
3 l7E-3 Ci 

I S7E-3 pCiig 

3.4%-8 pCi/g 

._ 2569 k 

~ 

97 kL 

Sludge solids 
and supernatant 
bdbed on ’“Am 
and Template 

distribution, 
Sludge liquid 

Sludge 2 89E-5 pCi/g 

F-38 
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548 kL 
1924 kL 

2569kL 

waste 
\Vdste phase ---7 . . . . . .. . . . .. . . !YP?- 

303E401 CI E 

and supernatant 
based on 24'Am 
2nd Template 
lsotoplc 
distribution, 
Sludge liquid 

3 73E-2 pCdg 
5 35E-7 pCdg 

-- 1.17E-3 Ci 

1 17E-3 C1 Supernatant 

Total __ 

..l - .  .- 

\olunie j Concentration ' Inventory I , 
.. 

F-39 
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