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1.0 INTRODUCTION 

Control decision meetings for Waste Transfer Leaks were held on April 24,25,26, and 27,2000. 
The agenda for the control decision meetings is included in Appendix A, and attendee lists are 
included in Appendix B. 

The purpose of the control decision meetings was to review and revise previously selected 
controls for the prevention or mitigation of waste transfer leak accidents. Re-evaluation ofthe 
controls is warranted due to revisions in the hazard and accident analysis for these Tank Farm 
events. In particular, calculated radiological consequences are significantly reduced from those 
currently reported in the Final Safety Analysis Report (FSAR). Revised hazard and accident 
analysis and a revised control recommendation will be reflected in an Authorization Basis 
Amendment to be submitted at the Department of Energy, Office of River Protection’s (ORP’s) 
request by June 30,2000 to satisfy ORP Performance Incentive (PI) 2.1.1, Revision 1, 
“Authorization Basis Management Process Efficiency Improvement”. 

The scope of the control decision meetings was to address all waste transfer leak-related 
hazardous conditions identified in the Tank Farm hazard analysis database, excluding those 
associated with the use of the Replacement Cross-Site Transfer System (RCSTS) slurry line and 
sluicing of Tank 241-C-106, which is addressed in FSAR Addendum 1. The scope of this 
control decision process does include future waste feed delivery waste transfer operations. 

The control decision meetings were conducted in accordance with the established and approved 
process and criteria described in the Tank Waste Remediation System (TWRS) FSAR 
(HNF-SD-WM-SAR-067). A summary of the control decision process and criteria was 
presented at the start of the control decision meetings and is included in Appendix C. Control 
decisions were based on the best available information from the hazard and accident analyses 
and on the technical expertise and experience of the meeting participants. Decisions were made 
by consensus. 

Section 2.0 of this report is an overview of the control decision meeting presentations on 
April 24, 25, 26, and 27, 2000. The presentations consisted mainly of revised accident analysis 
results and the controls that are currently established to either prevent or mitigate waste leak 
accidents. 

Section 3.0 of this report is a summary of the control decision discussion on the hazard and 
accident analysis that was considered at the April 24,25,26, and 27,2000 meetings. The 
discussion summary identifies the controls that were considered and the reasons why specific 
controls were (or were not) selected. Also included in this report is documentation of control 
suite modifications that were made subsequent to the April 24,25,26, and 27,2000 meetings. 
These revisions were made as a result of finalizing analysis sensitivity calculations, performing 
the hazard analysis control allocation, and the development and review of the Waste Transfer 
Leaks Authorization Basis (AB) amendment. 
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Section 4.0 of this report provides a listing of the references that are cited in the preceding 
sections. 
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2.0 OVERVIEW OF CONTROL DECISION MEETING PRESENTATIONS 

Revised accident analysis results and potential controls were reviewed during the control 
decision meetings that were held on April 24,25,26, and 27,2000. The agenda for the 
proceedings is included in Appendix A. 

After an introduction, the results of the hazard and accident analyses were presented to the 
group. A total of five accident analysis cases were evaluated. These were numbered according 
the development of a new representative accident (is.. #33, Waste Transfer Leaks) and are as 
follows: 

Case 33A: 

Case 33B: 

Case 33C: 

Waste leaks occurring in waste transfer-associated structures. 

Waste leaks directly to the environment (e.g., subsurface leaks). 

Waste leaks directly to the soil surface or atmosphere, due to excavations, 
drilling, and other external events such as seismic phenomenon. 

Waste leaks that occur due to mis-routing of waste into tanks, uncontrolled 
waste transfer lines, raw water systems or the 204-AR Waste Unloading 
Facility. 

Spray leaks occurring inside actively ventilated waste tanks (or other 
similar facilities). 

Case 33D: 

Case 33E: 

It was noted to the team that the hazard analysis entries currently in the database were re-binned 
according to Cases 33A, 33B, 33C, and 33D. Because in-tank (or in-facility) spray leaks are not 
currently represented in the hazard analysis database, no existing hazardous conditions are 
allocated to Case 33E. Subsequent hazard analysis activities have added in-tank (or in-facility) 
spray leaks as represented conditions. A separate hazard analysis activity was conducted and 
documented to address in-tank spray leak hazards (see RPP-5990, Hazard Evaluation for 
In-Tank Spray Leak). 

The stochastic results of each accident analysis case were presented in succession and are 
included in Appendix D. The detail accompanying the summary results included in Appendix D 
is documented in RPP-5667, Stochastic Consequence Analysis for Waste Transfer Leaks. 
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3.0 CONTROL DECISION DISCUSSION SUMMARY 

Based on the hazard and accident analyses related to waste transfer leak accidents, control 
decisions were made. The approach that was used to arrive at the controls selected for each 
analyzed case is discussed in this section. 

Table 1 presents a tabular listing of all the transfer-related controls that are currently in place to 
either prevent or mitigate waste transfer leaks and also includes a few additional proposed 
controls. During the control decision meetings each control listed in Table 1 was evaluated with 
respect to its ability to either prevent or mitigate the accident of concern. Appendix D includes 
the accident analysis results that were presented during the control decision meetings. It is 
important to note that for all cases, the stochastic results showed that at no time did the 
postulated consequences either approach or exceed the offsite risk evaluation guideline of 
1.0 E-03 Sv (1.0 E-01 rem). Therefore, all safety structures, systems, and components (SSCs) 
selected to either mitigate or prevent the accidents of concern will be Safety-Significant. 

Each of the cases are briefly described in Section 2.0 ofthis report. For each case, the results 
were presented by the accident analyst and then the group evaluated each control in Table 1 for 
applicability and potential benefit. The following rating system was used to evaluate each 
control in the context of the accident analysis case being reviewed: 

P = Preventive; the control was viewed by the group to prevent the accident (i.e., 
reduces frequency of accident with controls to beyond extremely unlikely). 

Mitigative; the control provided a mechanism to reduce the consequences to the 
onsite receptor and is therefore required as part of minimum adequate mitigation 
for the onsite receptor. 

Beneficial; the control may provide a mechanism to either reduce the frequency or 
the consequences of the accident with controls, however, the control is not 
required as part of the minimum adequate mitigation for the onsite receptor. In 
some cases if the control was considered by the group to provide either more or 
less benefit (relative to other available controls) a plus (f) or minus (-) notation 
was added to reflect team consensus. 

FW = Significant Facility Worker Protection; the control was considered by the team to 
add significant protection to the facility worker. 

M = 

B = 

NIA = Not applicable; the control for the case being reviewed was considered by the 
team to be not applicable. 

More that one designation could be applied to the same control. 
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Footnotes to Table 1 entries have been included for each control/case to reflect remarks or 
discussion that occurred during the control decision meetings. Note that the controls shown in 
Table 1 in bold and italics are proposed new controls (or new safety functions). 

As an example of the process, the results of the method used are detailed here for the safety SSC, 
“OGT system encasements and connections”. For Cases 33B, 33D. and 33E, this safety SSC 
was considered to not be applicable (N/A). However, for Case 33A, the control was considered 
by the team to be mitigative (M) and for Case 33C, the safety SSCs was considered to be 
beneficial with the notation that requirements currently exist to ensure that OGT systems are 
qualified for seismic forces and high winds. 

Each control listed in Table 1 was evaluated for each successive case in a similar manner. Team 
discussion is captured as footnotes for each control discussed, as applicable. The intent of this 
process was to complete the control evaluation for all cases and then review the aggregate results 
to determine the final control set. 

Table 2 represents the aggregate results. Note that the ‘“/A” entries shown in Table 1 have been 
omitted for clarity. Alternate coding showing which control packages could be allocated to each 
case are now included in Table 2. The control packages considered are defined as follows: 

P 1 =  

P2 = 

P3 = 

P4 = 

P5 = 

P6 = 

M 1 =  

Leak is prevented by eliminating possibility of pressurized waste transfer lines 
(transfer pump under administrative lock) [same as current FSAWTSR controls]. 

Prevents waste leak due to vehicle collisions with OGT: OGT protective devices 
(e.g., concrete shielding, steel covers) [similar to current FSAWTSR controls but 
more flexible for how to accomplish]. 

Tank overflow due to service water intrusion is prevented by monitoring service 
water flow totalizers or waste tank levels and stopping service water intrusion 
[same as current FSAWTSR controls]. 

204-AR Waste Unloading Facility only -Prevents waste leakage into the service 
water system in the 204-AR Waste Unloading Facility mechanical equipment 
room: backflow preventer [same as current FSAWTSWcontrols]. 

Prevents waste leak directly to ground surface through an encasement test riser by 
preventing a waste leak from pressurizing the encasement: encasement seal loop 
controls [same as current FSAR/TSR/controls]. 

Prevents overflow of DST annulus due to waste mis-route: primary tank leak 
detection system [same as current FSAWTSWcontrols]. 

Leak detection system and emergency response (detect leakage, alarm, operators 
stop pump and move workers): encasements, encasement drains open, leak 
detectors, alarms, emergency response [same as current FSAWTSWcontrols] 
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M1A = Leak detection system and emergency response (detect leakage and alarm, 
interlock stops pump and operators move workers): encasements, encasement 
drains open, leak detectors, alarms, master pump shutdown system (MPSS), 
emergency response. 

M2 = deleteanot used. 

M3 = Radiation surveys detect leakage and emergency response (detect leakage, 
operators stop pump and move workers): periodic radiation surveys and 
emergency response [same as current FSAWTSWcontrols]. 

M4 = Leakage immediately and easily observed and emergency response (detect 
leakage, operators stop pump and move workers): workers present at leak 
initiation and emergency response. 

M5 = deletedhot used 

M6 = Pressure detection system (e.g., service water pressure detection system) detects 
leakage into clean system, alarms, pump is stopped, workers are removed if 
needed: two isolation valves, pressure switch and alarm on high pressure [same 
as current FSAWTSWcontrols]. 

M7 = 204-AR Waste Unloading Facility building confinement (building, roll-up door 
closed, active ventilation system CAM or HEPA high/low dP interlock system), 
limits aerosol release [if leak path factor is sufficient without HEPA filters, CAM 
and HEPA dP can be deleted from M7]. 

MS = This is an alternate control package to M7. 204-AR Waste Unloading Facility 
Unloading Area CAM detects waste leak, alarms, transfer is stopped and 
operators moved from area (including onsite workers). 

M9 = Leak is observed after seismic event (and other severe natural phenomena or 
external event) and pump is stopped, workers are moved. Facility inspection is 
conducted prior to restart of operations. 

Mitigates facility worker exposure to aerosol and direct radiation from a waste 
leak to waste transfer-associated structure. 

M - FW = 

3-3 
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The final disposition of each control is detailed below. 

Safety SSCs: 

Overground Transfer System - Encasement and Connections: This control was considered 
by the team to provide a mitigative function in both the M1 and M1A control sets for Case 33A. 
For Case 33C, this control was considered to be beneficial for natural phenomena events. 
However, as noted in the table, natural phenomena events are considered to be 
controlledmitigated by the M9 control set. This control was retained by the team for its 
currently established safety function of directing the flow of leaked waste from the primary line 
to a waste transfer-associated structure for detection. 

Overground Transfer System - Barriers: This control was considered by the team to provide 
a preventive function for Case 33C in the P2 control set (is., for vehicle impacts). Additionally, 
for the same Case, this control was considered to be beneficial for natural phenomena events. 
However, as noted in the table, natural phenomena events are considered to be 
controlledmitigated by the M9 control set. This control was retained by the team to satisfy the 
safety function of protecting the primary line from vehicle impacts. It is also noted that the 
revised title and safety function of this control provides more flexibility for implementation 
because it does not prescribe the type of protective cover that must be used. Previously, this 
control cited concrete barriers as the control that would be used to protect the primary line. 

Pipe Encasements: Similar to the Overground Transfer System - Encasement and 
Connections, pipe encasements were considered by the team to provide a mitigative function in 
both the M1 and M1A control sets for Case 33A. This control was retained by the team for its 
currently established safety function of directing the flow of leaked waste from the primary line 
to a waste transfer-associated structure for detection. 

Pressure Switch Interlock o r  Alarm Systems (e.g., Service Water Lines): This control was 
considered to provide a mitigative function for Case 33D in the M6 control set. This control 
exists in the current control set for Tank Farms, however, as a result of this re-analysis effort the 
safety function has been slightly modified. The safety function of this control credited in the 
analysis is to detect backflow into piping systems physically connected to the waste transfer 
route and to alarm to alert operators to take mitigate action to shutdown the transfer pump (or 
other motive force) and move workers. Control allocation activities (conducted after the control 
decision meetings) determined that this control is preventive if the transfer pump is interlocked 
with the system and the transfer system has integrity. See Appendix E for the specific safety 
functions credited for this safety item. 

Backflow Preventers: This control was viewed by the team as only beneficial for Case 33D. 
Team consensus therefore was not to select this control as either preventive or mitigative. The 
other controls selected to prevent andor mitigate the consequences of Case 33D (e.g., Pressure 
Switch Interlock or Alarm Systems and Transfer System Leak Detection Systems) are 
discussed individually. 

3-19 
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Primary Tank Leak Detection System: This control was considered by the team to be 
preventive for Case 33D (see control set P6). In the event that waste is mis-routed DST annulus, 
this safety system would detect the mis-routed waste and coupled with response actions, prevent 
an overflow of the annulus space. The safety function of this control is to detect the leaked 
waste and alert operators within a period of 12 hours. The 12 hour timeframe is based on a 
mis-route flow rate of less than 200 gpm and an available annulus volume of 150,000 gal. 
Subsequent control allocation activities determined that this control was not necessary because 
the waste transfer leak detection systems (with leak detectors installed in the pits above the waste 
tanks) would be adequate to detect the overflow of waste tanks. Therefore, this control was not 
allocated or credited to any waste transfer leak-associated accident or hazardous condition. 

Transfer System Leak Detection System: This control was considered by the team to provide 
a mitigative function for both Cases 33A and 33D in control set M1. Additionally, this control 
was viewed as slightly beneficial for Case 33C. Therefore, it was the consensus of the team to 
retain this control for the safety function of detecting waste transfer system leaks and provide an 
alarm to alert operators to take mitigative action to shutdown the transfer pump (or other motive 
force) and move workers. 

Transfer System Covers and RCSTS Entry Doors and Seals: This control is not required to 
mitigate consequences to below the risk evaluation guidelines, however, for Cases 33A and 33C 
this control was viewed by the team to be a beneficial part of a control scheme and also to 
provide a significant benefit to the facility worker. Transfer system covers (and the RCSTS 
entry doors and seals) have been identified as non-safety Design Features to reduce potential 
aerosol releases and provide shielding for facility workers for waste leaks routed to a waste 
transfer-associated structure. These items are currently captured in Appendix B of 
HNF-SD-WM-TSR-006 and will be retained. 

Ventilation Stack CAM Interlock This control was viewed by the team as providing a 
mitigative function for Case 33E in the M7 control set. Note that the M7 control set addresses 
only the 204-AR Waste Unloading Facility. The consequences for the large underground waste 
storage tanks showed that a leak path factor (LPF) for these actively ventilated structures was 
extremely low and consequences from in-tank spray leaks for these facilities did not exceed the 
risk evaluation guidelines (see RPP-5667). For the 204-AR Waste Unloading Facility a similar 
case was made in RPP-5667 (consequences significantly below the risk evaluation guidelines). 
Therefore, it was not necessary to credit this control for any tank waste facility or structure. It 
should be noted that the 204-AR Waste Unloading Facility Structure has been identified as a 
non-safety Design Feature and the TSR control to keep the roll-up and west exterior doors 
closed (see AC 5.12 discussion) has been retained. The identification of these two controls 
results in an acceptable control suite to mitigate aerosol releases from this facility. 

204-AR Waste Unloading Facility Structure: Similar to the Ventilation Stack CAM 
Interlock, this control was viewed by the team as providing a mitigative function in the M7 
control set for both Cases 33D and 33E. This passive feature was selected as a non-safety 
Design Feature in place to limit the quantity of aerosols released from the facility in the event of 
a mis-route. This facility is already included in the Design Features (Appendix B) of 
HNF-SD-WM-TSR-006. 

3-20 
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Abovegrade Portions of Waste Transfer-Associated Structures: This control is not required 
to mitigate consequences to below the risk evaluation guidelines, however, for Cases 33A, 33C, 
and 33D this control was viewed by the team to be a beneficial part of a control scheme and also 
to provide a significant benefit to the facility worker. As such, abovegrade portions of waste 
transfer-associated structures have been identified as non-safety Design Features to reduce 
potential aerosol releases and provide shielding for facility workers for waste leaks routed to a 
waste transfer-associated structure. It was determined that no specific TSR is required to 
perform surveillances on these systems. Damage to these systems severe enough to diminish the 
non-safety Design Feature functions of these systems is judged to be very unlikely (e.g., major 
vehicle accident or crane impact) and would be expected to be easily detected during routine 
operator rounds. These facility structures are currently captured in Appendix B of 
HNF-SD-WM-TSR-006 and will be retained. 

Supplemental Covers: This control was not retained by the team because it was not considered 
to provide either a required preventive or mitigative function for any of the waste leak accident 
cases. 

204-AR BacMow Prevention Systems: This control was determined by the team to provide a 
preventive function in the P4 control set for Case 33D. In the event of a 204-AR waste mis-route 
into the raw water system, this control would provide the currently established safety function of 
preventing a backflow of waste into the raw water system or other service system leading to the 
Mechanical Equipment Room where a potential leak could occur. The safety function of this 
control will be implemented through LCO 3.1.6,204-AR BacMow Prevention System. 

Saltwell Flow Totalizers: This control was considered by the team to be universally beneficial 
in supporting material balances during waste transfers. Instead of crediting this system as a 
Safety-Significant SSC, the team chose to address the implementation of equipment used for 
material balances through AC 5.19, Process Instrumentation and Measuring and Test 
Equipment. AC 5.19 is currently established and is in place to ensure that the equipment used 
to measure waste flowrates/totals, tank levels, and other important process parameters is properly 
maintained and calibrated. 

Tank Level Detection Systems: Similar to Saltwell Flow Totalizers, this control was 
considered by the team to be universally beneficial in supporting material balances during waste 
transfers. Instead of crediting this system as a Safety-Significant SSC, the team chose to address 
the implementation of equipment used for material balances through AC 5.19, Process 
Instrumentation and Measuring and Test Equipment. AC 5.19 is currently established and is 
in place to ensure that the equipment used to measure waste flowrates/totals, tank levels, and 
other important process parameters is properly maintained and calibrated. 

3-21 
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Service Water Flow Totalizers: This control was considered by the team to provide a 
mitigative function in the P3 control set for Case 33D. In the event of a service water mis-route 
to a waste tank, this control would be used in conjunction with AC 5.21, Tank Service Water 
Intrusion Monitoring Program to prevent a tank overflow due to the introduction of service 
water. Instead of crediting this system as a Safety-Significant SSC, the team chose to address the 
implementation of equipment used for material balances through AC 5.19, Process 
Instrumentation and Measuring and Test Equipment. AC 5.19 is currently established and is 
in place to ensure that the equipment used to measure waste or service water flowrates/totals, 
tank levels, and other important process parameters is properly maintained and calibrated. 

Isolation Valves: This control is not currently a credited control in the AB, however, it was 
considered as an option to physically disconnect portions of the waste transfer system. Because 
the Tank Farm transfer systems are highly interconnected, there are many transfer configurations 
that require all applicable safety controls (e.g., transfer system leak detection) to be operable 
throughout the facility. This approach is expensive and inefficient. Therefore, efforts were 
undertaken to consider alternate methods of disconnecting portions of the facility when those 
portions are not necessary for the planned transfer operation. Acceptable methods of 
disconnecting portions of the transfer system include: 

(1) installing a blind flange in the transfer route, 

(2) providing an air gap (e.g., removing a transfer system jumper), 

(3) providing two isolation valves in the closed position with a Safety-Significant 
interlock or alarm system (the pressure switch detects leakage and the alarm alerts 
operators to stop the motive force [e.g., transfer pump]), or 

(4) two Safety-Significant isolation valves, independently verified to be in the closed 
position, and performance of a transfer material balance. 

The first three options prevent any misroute leakage, but because valves can leak, double valve 
isolation only limits the misroute leakage. Material balance may not be accurate enough to 
detect small leakage rates or small leaked volumes but would detect misroutes that are due to 
isolation valve failure or misroutes due to grossly mispositioned isolation valves. Additional 
protection for misrouting through two Safety-Significant isolation valves is provided by control 
of the removal of transfer system covers (see discussion provided on AC 5.22, Transfer System 
Cover Removal Controls) and the Safety Management Programs discussed in AC 5.24. 

The credited safety function of the isolation valves is to limit the mis-route of waste from the 
physically connected transfer routes to uncontrolled (or physically disconnected) portions of the 
facility. 
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Master Pump Shutdown System: This control is not currently a credited control in the AB, 
however, it was considered as an option to stop the transfer pump(s) upon leak detection by the 
Transfer System Leak Detection System. This control was considered by the team to be a 
control that provides a mitigative function in the MIA control set for Cases 33A and 33D. Three 
specific safety functions were identified for this control: (1) detect waste transfer system leaks, 
(2) provide an interlock to shutdown the transfer pump, and (3) provide an alarm to alert 
operators to take response actions to limit exposure to onsite and facility workers. All of these 
identified safety functions will limit the volume of the waste leak and decrease the consequences 
of the event. 

Technical Safe@ Requirements: 

LCO 3.3.1 -Transfer System Covers and Entry Doors: This control was not retained 
because the Transfer System Covers were not carried forward as a necessary mitigative feature in 
the revised accident analysis. 

LCO 3.1.2 - Service Water Pressure Detection Systems: This control implements the safety 
functions of the Safety-Significant Service Water Pressure Detection Systems discussed 
earlier. This control is established in the current AB and will be retained. 

LCO 3.1.3 -Transfer Leak Detection Systems: This control implements the safety functions 
of the Safety-Significant Transfer Leak Detection Systems discussed earlier. This control is 
established in the current AB and will be retained. 

LCO 3.1.4 -Ventilation Stack CAM Interlock Systems: Analysis of in-tank (or in-facility) 
spray leaks showed that this control was not necessary to mitigate the release of aerosols that 
may be generated as a result of a waste mis-route for any Tank Farm facility (including the 
204-AR Waste Unloading Facility). Therefore, this control was not selected to address the risk 
associated with waste transfer leaks. 

LCO 3.1.6 - 204-AR Backflow Prevention System: This control implements the safety 
functions of the Safety-Significant 204-AR Backflow Prevention Systems discussed earlier. 
This control is established in the current AB and will be retained. 

LCO 3.1.7 - Supplemental Covers: This control was not retained because the Transfer System 
Covers were not carried forward as a necessary mitigative feature in the revised accident 
analysis. 

LCO 3.2.6 - Primary Tank Leak Detection Systems: This control was retained by the team to 
implement the safety functions of the Safety-Significant Primary Tank Leak Detection 
Systems defined above. However, subsequent control allocation activities determined that this 
control was not necessary because the waste transfer leak detection systems (with leak detectors 
installed in the pits above the waste tanks) would be adequate to detect the overflow of waste 
tanks. Therefore, this control was not allocated or credited to any waste transfer leak-associated 
accident or hazardous condition. 
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AC 5.12 -Transfer Controls (each hulleted item is detailed below): 

Transfer System Configuration Management 

- Establish and Maintain Controlled Status of the Waste Transfer Systems 
As-Built and Jumper Configuration: This control was not selected by the team as 
a necessary control. For Case 33D this control was considered to be beneficial, but it 
would not either prevent or mitigate a waste transfer leak. This control is currently 
an established practice within the operations of Tank Farms. Because this control is 
addressed in lower-level procedures and it would neither prevent nor mitigate a 
waste transfer leak, the team did not feel it was necessary to select this control. 

Perform Waste Transfer System Operations by Approved Procedures: This 
control was not selected as a necessary control by the team. For Case 33D this 
control was considered to be beneficial, but it would neither prevent nor mitigate a 
waste transfer leak. This control is currently an established practice within the 
operations of Tank Farms. Because this control is addressed in lower-level 
procedures and it would neither prevent nor mitigate a waste transfer leak, the team 
did not feel it was necessary to select this control. 

Independently Verify That the Planned Waste Transfer Route is Proper for the 
Intended Transfer; Piping is in Place per Configuration Status Controls; 
Correct and Operable Pumps are Specified; and Valves are Properly Aligned 
Prior to Transfer: This control was not selected by the team as a necessary control. 
For Cases 33A, 33D, and 33E this control was considered to be beneficial, but it 
would neither prevent nor mitigate a waste transfer leak. This control is currently an 
established practice within the operations of Tank Farms. Because this control is 
addressed in lower-level procedures and it would neither prevent nor mitigate a 
waste transfer leak, the team did not feel it was necessary to select this control. 

Prior to Waste Transfer Through Overground Waste Transfer Piping, Verify 
That Either Vehicle Restrictions (i.e., Vehicle Access Limitations To The Tank 
Farm) O r  Concrete Shielding Systems Surrounding The Overground Transfer 
Line Portions Of The Transfer Route Are In Place: This control was retained by 
the team for the safety function of preventing damage to OGT line. This control was 
left as is except for allowing options other than concrete shielding systems for 
physical protection of the transfer line. “Concrete shielding systems” will be 
changed to “barriers”. 

- 

- 

- 
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- Single-Walled Direct Buriedmermed Waste Transfer Lines Outside Of The 
Tank Farm Boundaries Shall Be Identified With Permanent Aboveground 
Labels. Single-Walled Direct Buriedmermed Waste Transfer Lines Within The 
Tank Farm Boundary Shall Be Identified With Either (1) Permanent 
Aboveground Labels, (2) Temporary Aboveground Labels In Place During 
Waste Transfer Through The Associated Lines, O r  (3) A Marker System And 
Status Drawing Available For Operator Use: This control. was not retained by the 
team for the mitigative functions credited in control sets M3 and M4 for Cases 33B 
and 33C, respectively. Rather, this control was viewed as an implementation action 
necessary to conduct the required ground-level radiation surveys. This control was 
considered by the team to be better addressed in lower-level implementing 
procedures (e.g., HNF-IP-1266). 

Open Nozzles Physically Connected To Waste Transfer Lines Shall Be Sealed 
With Caps, Process Blanks, O r  Equivalent To Prevent Misroutes Of Waste: 
This control was not selected by the team as a necessary control. For Case 33D this 
control was considered to be beneficial, but it would neither prevent nor mitigate a 
waste transfer leak. Therefore, the team did not feel it was necessary to select this 
control. 

Newly Installed Jumpers Shall be Leak Tested Prior to Use: This control was 
not selected by the team as a necessary control. For Cases 33A and 33D this control 
was considered to be beneficial, but it would neither prevent nor mitigate a waste 
transfer leak. Therefore, the team did not feel it was necessary to select this control. 

AWF Tank Waste (i.e., AWF Tank Liquids and AWF Tank Solids) Shall Only 
be Transferred Through AWF Transfer-Associated Structures: This control 
was not selected by the team as a necessary control. The modeling performed for the 
waste transfer leaks addressed the full range of wastes available for transfer and 
consequences were calculated without respect to any artificial waste segregation, 
therefore there is no need to retain this control. 

204-AR Waste Unloadinp Facility. Verify That The West Exterior Rollup Door 
And The West Exterior Personnel Access Door Are Closed When The 204-AR 
Waste Unloading Facility Is Physically Connected To An Active Waste Transfer 
Pump Not Under Administrative Lock  This control was retained for the currently 
established safety function of mitigating aerosol releases from leaks inside the 
facility. This control, in conjunction with the previously discussed 204-AR Waste 
Unloading Facility Structure (as a non-safety Design Feature), was considered by 
the team to provide the stated mitigative function in accident analysis Cases 33D and 
33E. This control was retained by the team. 

- 

- 

- 

- 
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Transfer System OperatinP Requirements 

- Perform Material Balance Calculations During Each Waste Transfer through 
the Waste Transfer System. Calculations Shall Be Performed At 30 And 60 
Minutes Following Waste Transfer Initiation And Each 2 Hours Thereafter 
Until The Transfer Is Complete. This Requirement Does Not Apply To The 
Waste Retrieval Sluicing System Operations (W-320): This control was 
identified as a beneficial control for Cases 33A through 33E. Leak detection is a key 
element to the mitigation of waste transfer leaks and it was identified that in many 
instances performing a material balance could be an acceptable form of leak 
detection. While material balances may not be accurate enough to detect small 
leakage rates or small leaked volumes it is expected that performing a material 
balance would be able to detect larger leak rates and leak volumes that could result in 
significant consequences to facility and onsite worker. This control will be 
re-worked in the TSRs to describe that material balance monitoring criteria should be 
documented in lower-level working procedures or process plans. No specific times 
for the performance of a material balance will be included in the TSR control. This 
approach will allow flexibility for operations with specific necessary surveillance 
times being added to HNF-IP-1266. 

Monitor For Increasing Level In All Tanks (Including Catch Tanks) Physically 
Connected To Waste Transfer Route, During Waste Transfer Through A Waste 
Transfer System. Monitoring Shall Be Performed At 30 And 60 Minutes 
Following Waste Transfer Initiation And Each 2 Hours Thereafter Until The 
Transfer Is Complete. This Requirement Does Not Apply To The Waste 
Retrieval Sluicing System Operations 017-320): This control was identified as 
being beneficial by the team because it was identified as having a significant 
mitigative function in the M1 and M8 control sets in Cases 33A and 33D, 
respectively. Monitoring tank level provides indication to prevent overflowing the 
tanks due to a waste transfer or mis-route event. It was decided during the control 
decision meeting to add some flexibility to this control by adding the option of 
performing the stated control OR performing a material balance. Performance of a 
material balance will provide alternate indication of the transferred waste volume 
and indication of a mis-route event, thus preventing overflowing the tanks. Since a 
control on material balance was upgraded to a required control for all transfers, the 
requirement to monitor tank level was downgraded to a good practice. Additionally, 
the specific monitoring frequency will be moved to lower-level implementing 
documentation (e.g., HNF-IP-1266) to provide additional flexibility. 

- 
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- Perform Ground-Level Radiation Surveys Of Any Single-Walled, Direct 
BuriedBermed Line That Are Part Of The Waste Transfer Route Every 12 
Hours During Salt Well Pumping (Maximum Of 4 G a m i n ) ,  And Every 30 
Minutes During Submersible Pumping (Maximum Of 50 G a m i n ) .  This 
Requirement Does Not Apply To The Waste Retrieval Sluicing System 
Operations (W-320) And The 242-A Evaporator Drain Line DR-343. 

Ground Level Radiation Surveys Shall Be Performed Based On Baseline 
Criteria. If Radiation Surveys Indicated A Variance That Exceeds The 
Criteria, Actions Shall Be Taken To Investigate Whether Transfer Line 
Leakage Is Confirmed, Response Actions Shall Be Taken According To 
Procedures: This control was retained by the team because it was identified as 
having a significant mitigative function in the M3 control set in Cases 33B and 33D. 
Periodic radiation surveillance provides detection of leaks that are not routed to 
waste transfer system structures and their contained leak detection systems. There is 
a unique hazardous condition that exists for some transfer systems that involve steel 
pipe encasements that do not penetrate through the concrete wall of pits, diversion 
boxes or concrete encasements but rather terminate at the outside (soil side) of these 
walls. The primary line penetrates the structure wall and the penetration is typically 
sealed with grout or other sealing material. A leak in the primary line that occurs 
within the structure wall may migrate into the pit where it can be detected by the 
transfer leak detection system. If however, the leak migrates into the soil rather than 
the pit, the leak would not be detected by the transfer leak detection system. 
Therefore, performance of a material balance has been selected to detect this 
leak-to-soil scenario. Material balance may not be accurate enough to detect small 
leakage rates or small leaked volumes but would detect larger leak rates and leak 
volumes that could result in significant consequences to facility and onsite worker. 

Waste Transfers are Prohibited into SSTs: This control was not retained by the 
control decision team because it is not required to either mitigate or prevent the 
consequences of waste transfer leaks. The model used in the re-analysis effort does 
not preclude waste transfers into SSTs and therefore addresses transfers into SSTs 
(even though they are not performed nor expected). This control may be retained in 
the TSRs, but not for a transfer system related safety function. 

Verify Physically Connected Catch Tanks That are Not in the Direct Transfer 
Route are < 50% Full Prior to Waste Transfer: This control was not retained by 
the control decision team because it is not required to either mitigate or prevent the 
consequences of waste transfer leaks. The original intent of this control was to 
ensure that catch tanks would not overflow in the event of a waste leak draining into 
the catch tank. In the revised control scheme monitoring of all physically connected 
catch tanks is performed. 

- 

- 
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- Verify That All Pit Drains Associated with the Cross-Site Transfer Route Have 
and Open Flow Path to Allow Drainage Prior to a Cross-Site Waste Transfer: 
This control was not retained by the control decision team because it is not required 
to either mitigate or prevent the consequences of waste transfer leaks. This control 
was originally selected to ensure that pits on the cross-site transfer route would not 
overflow as a result of drainback after the transfer pump was stopped. This control 
was determined to not be applicable for any of the accident analysis Cases because 
the waste transfer leak model addressed the full range of potential drainback volumes 
and pool due to overflow are mitigated by leak detection and emergency response. 

Verify That the Vent Valves Are Open on COB-AW-2, COB-AW-4, 
COB-AW-6, COB-AW-8, and COB-AW-10 When the COB is Physically 
Connected To An Active Transfer Pump, Not Under Administrative Lock or 
When There is Waste in the 242-A Evaporator Vessel: This control was not 
selected during the control decision meetings but was determined to be necessary 
later. In finalizing the accident analysis for the waste transfer leak accidents, it was 
determined that a control was necessary to ensure that the COB vent line isolation 
valve is open on COBS that could pressurize if a leak overfilled them. The specific 
applicability of the control was determined during the development of the AB 
amendment package information. 

- 

AC 5.13 - Encasement Seal Loop Controls: This control was retained for the currently 
established safety function of ensuring that the encasement drains are open such that primary 
pipe leaks are directed to leak detection in waste transfer-associated structures. This control also 
prevents waste leaks from encasement risers by ensuring that the encasement cannot be 
pressurized in the event of a primary transfer line leak. 

AC 5.14 - Emergency Preparedness: This control was retained by the control decision team. 
Emergency preparedness is a key element in the revised analysis as a feature that is used to limit 
the exposure to receptors. This program was considered as a necessary mitigative control for 
each of the analyzed cases. 

AC 5.17 - Excavation Controls: This control was not retained by the control decision team 
because it was determined that the key elements included in this program are already addressed 
by other requirements (e.g., environmental compliance) within Tank Farms. It was discussed 
during the meeting how there are numerous other requirements (outside of the AB) that already 
address what is outlined in AC 5.17. It was the consensus of the team therefore, to downgrade 
this control to a good practice and remove it from the TSRs. The key element of AC 5.17 
regarding the establishment of communications will be relocated to AC 5.14. It was also decided 
that the radiation protection program cited in AC 5.24 (see later discussion) would be included as 
a requirement for Case 33C to mitigate waste transfer leaks. 

AC 5.18 - HEPA Filters in RCSTS Structures: This control was not retained by the control 
decision team because it is not required to either mitigate or prevent the consequences of waste 
transfer leaks. It was determined to not be applicable for any of the accident analysis Cases 
because modeling assumptions did not credit the HEPA filters as controls. 
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AC 5.20 -Transfer Pump Administrative Lock Controls: This control was retained by the 
control decision team because it was considered to be a preventive control (control set P1) for 
each accident analysis case. This control prevents leaks by eliminating the possibility of 
pressurized waste transfer lines. 

AC 5.21 -Tank Service Water Intrusion Program: This control was retained by the control 
decision team for its ability to prevent tank overflow due to service water intrusion. The specific 
surveillance period discussed in the control (i.e., every 24 hours) will be moved to lower-level 
implementing documentation (is., HNF-IP-1266). 

AC 5.22 -Transfer System Cover Removal Controls: This control was retained by the 
control decision team for the safety function of reducing exposure of facility and onsite workers 
to waste aerosols and direct radiation (shine and skyshine doses) due to leaks into transfer system 
structures. The existing control will be modified to provide Radiation Protection and Industrial 
Health and Safety measures when cover blocks are removed to protect facility workers from 
direct radiation and aerosol release due to potential waste leaks being routed to a waste transfer 
structure. This control was selected at the request of the Radiation Protection and Industrial 
Health and Safety organizations to provide Operations with a direct AB requirement to be 
addressed in work packages and operating procedures. 

AC 5.24 - Safety Management Programs: This control is not currently part of the explicitly 
credited control suite for waste transfer leak-type accidents. However, in the discussion of 
control selection for Cases 33C and 33E this control was specifically cited as necessary in the 
control set. For Case 33C, this control was credited for the radiation protection program features 
that are in place to ensure that worker protection is maintained during excavation activities. For 
Case 33E, this control was credited for detecting an upset condition where aerosols may be 
exhausted through an active ventilation system. It was stated during the meeting that if an 
in-tank or in-facility spray leak was occurring and being exhausted through an active ventilation 
system, it would be reasonable to expect that normal contamination surveys would detect the 
condition and corrective actions would be initiated to mitigate further releases. Therefore, 
AC 5.24 was credited in this new analysis with detecting small leaks that may not be detected by 
material balances. Detection methods addressed by AC 5.24 may include periodic tank f m  
radiation surveys, personnel surveys (e.g., use of personnel contamination monitors) when 
leaving a radiological area, and spill response upon visual observation. These elements are all 
part of the current safety management programs; therefore no specific TSR or specific AC 5.24 
key elements are required. 

Summary 

Appendix E summarizes the control suites that were selected for Cases 33A through 33E. A 
table summarizing the non-safety Design Features discussed earlier is also included in 
Appendix E. 
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Waste Transfer Leak 
Control Selection Board Meeting 

Agenda 

Introduction (Mike Grigsby) 
- Purpose 
- Scope 
- Process 

Hazard Analysis Overview (Milt Shultz) 
Rebinning under 5 rep accidents 
In-tank spray leak hazard analysis 

- 
- 

Brief Accident Analysis Approach Overview (Brit Hey) 
- “Reasonably conservative” analysis 
- 5 Representative accidents 
- Cases without controls, cases with controls and cases with failed controls 

Current Control Approach Overview (Mike Grigsby) 

Accident Analysis Results and Control Options - Case 33A - Leaks into Pits (Brit 
Hey/Mike Grigsby) 

- 
- 
- 
- Key sensitivities 
- 

Results without controls (Brit Hey) 
Current FSAIUTSR controls (Mike Grigsby) 
Candidate revised controls and results with controls (Brit Hey) 

Discussion of preferred control approach including cost/benefit (group) 

Accident Analysis Results and Control Options - Case 33B - Leaks into Soil (Brit 
Hey/Mike Grigsby) 

- 
- 
- 
- 
- Key sensitivities 
- 

Results without controls and with failed controls (Brit Hey) 
Current FSAIUTSR controls (Mike Grigsby) 
Candidate revised controls and results with controls (Brit Hey) 
Discussion of preferred control approach including cosvbenefit (group) 

Discussion of preferred control approach including codbenefit (group) 

Accident Analysis Results and Control Options - Case 33C - Leaks Directly onto 
Ground (Brit Hey/Mike Grigsby) 

- 
- 
- 
- Key sensitivities 

Results without controls and with failed controls (Brit Hey) 
Current FSARlTSR controls (Mike Grigsby) 
Candidate revised controls and results with controls (Brit Hey) 
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- Discussion of preferred control approach including cost/benefit (group) 

Accident Analysis Results and Control Options - Case 33D - Mis-routes (Brit 
Hey/Mike Grigsby) 

- 
- 
- 
- Key sensitivities 
- 

Results without controls and with failed controls (Brit Hey) 
Current FSAR/TSR controls (Mike Grigsby) 
Candidate revised controls and results with controls (Brit Hey) 

Discussion of preferred control approach including cost/benefit (group) 

Accident Analysis Results and Control Options - Case 33E - In-tank Leaks (Brit 
Hey/Mike Grigsby) 

- 
- 
- 
- Key sensitivities 
- 

Results without controls and with failed controls (Brit Hey) 
Current FSARITSR controls (Mike Grigsby) 
Candidate revised controls and results with controls (Brit Hey) 

Discussion of preferred control approach including codbenefit (group) 

Control Integration Across All Rep Accidents (Grigsbylgroup) 
- 
- Defense in depth 
- Integrated cost/benefit 

Two birds with one stone 

Control Allocation (unique situations) - (Milt ShultzIMike Grigsby) 
- Check that all hazardous conditions have adequate controls 
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Waste Transfer Leak Accident Control Decision Board Meeting 
Attendance Sheet 

Date: & CJ L 2 4 ,  2a0a 
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Waste Transfer Leak Accident Control Decision Board Meeting 
Attendance Sheet 
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Waste Transfer Leak Accident Control Decision Board Meeting 
Attendance Sheet 

Date: &C,' 2.6, Ley 
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Waste Transfer Leak Accident Control Decision Board Meeting 
Attendance Sheet 
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CONTROL DECISION MEETING TO ADDRESS WASTE TRANSFER LEAK HAZARDS 

Note: Controls include safety-class and safety-significant structures, systems, and components (SSCs); 
technical safety requirements (TSRs); and other controls that provided defense-in-depth or 
environmental protection. 

Purpose: 

The purpose of the control decision meeting is to review and revise previously selected 
controls for the prevention or mitigation of waste transfer leak accidents. Reevaluation of 
control is warrwted due to revisions in the hazard and accident analysis for these hazards. In 
particular, calculated radiological consequences are significantly reduced from those currently 
reported in the FSAR. Revised hazard and accident analysis and revised control 
recommendations will be reflected an AB Amendment to be submitted at OW’S request by 
June 30, 2000 in satisfaction of O W  PI 2.1.1 

scope: 

The scope of the control decision meeting covers all waste transfer leak related hazardous conditions 
identified in the Tank Farm hazard analysis database, excluding those associated with use of the RCSTS 
slurry line and slucing of Tank 241-C-106 addressed in FSAR Addendum 1. The scope does include 
waste feed delivery waste transfer operations. 

Process: 

The control decision process and the criteria for control decisions are described in the FSAR (HNF-SD- 
WM-SAR-067) along with the methodology for the hazard and accident analyses whose results are used 
to identify controls. Control decision criteria are summarized in Attachment 1. 

Control decisions will be based on the best available information from the hazard and accident analyses 
and on the technical expertise and experience oftlie meeting participants. Decisions will be made by 
consensus. 

Required participants in the DCRT and waste transfer system flammable gas hazard control decision 
meeting are representatives from operations, engineering (including SST and DST Design Authority 
and cognizant engineers), interim stabilization, process engineering, and nuclear safety and licensing. 
Control decision meeting participants may also include representatives from waste retrieval, nuclear 
regulatory compliance support, radiological control, safety and emergency preparedness, 
environmental, and quality assurance. Personnel responsible for developing the information or 
performing the analysis supporting control decisions will be present at the control decision meeting. 
U S  Department of Energy (DOE) Office of River Protection (ORP) staff have been invited to observe 
the control decision meeting. 

The control decision meeting discussions will he documented, including the control decisions (see 
Attachment 11). This documentation will be included or referenced in an amendment to the 
Authorization Basis (Le., FSAR and TSRs) containing the proposed basis and control revisions to close 
the Flammable Gas USQ for DCRTs and waste transfer systems. DOE review and approval of the 
Authorization Basis amendment will be required. 
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Frequency category 

Anticipated 

Extremely unlikely 
Unlikely 

Attachment I 

Frequency range (yr-I) Effective dose equivalent (rem) 
Onsite Offsite 

>lo-L to 510” 0.5 0.1 

> I  O b  to < I O +  10 4 
>Io‘to~10-‘ 5 0.5 

SUMMARY OF CONTROL DECISION CRITERIA 

‘ Frequency category 

Anticipated 
Unlikely 
Extremely unlikely 

Note: FSAR Section 3.3.1.5, “Controls Identification,” contains a complete discussion of control 
decision criteria. 

Control decision criteria are based on the following documents 

DOE 5480.23,‘Nuclear Safeij Analysis 

DOE 5480.22,. Technical Safety Requirements 

Frequency range (yr-1) 

> 1 o-L to 51 0” 

Primary concentration guidelines 
Onsite Offsite 

- <ERPG- 1 - <PEL-TWA 
=-1o’~togO‘ - <ERPG-2 - <ERPG- I 
1 1  0 - O  to 51 o-* - <ERPG-3 - <ERPG-2 

DOE-STD-3009-94, Preparalion Guide for US. Department ojEnergv Nonreactor Nuclear Facility 
Safety Analysis Reports 

WHC-CM-4-46, Nonreacror Facility Safety Analysis Manual, Section 6,  “Technical Safety 
Requirements,” Rev. 1, and Section 9, “Safety Classification of Structures, Systems, and 
Components,: Rev. 2. 

Risk Evaluation Guidelines: 

Radiological Risk Guidelines 

Toxicological Risk Guidelines 

ERPG = Emergency Response Planning Guideline 
PEL-TWA =permissible exposure limit - time-weighted average 
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Additional criteria to guide control decisions are the following 

Control preferences are as follows: 
1.  
2. 
3. 
Controls providing significant defense-in-depth are classified as safety SSCs or are elevated to a 
TSR control 
TSR controls are 
consequences 
SSCs are 
postulated'accidents resulting in environmental consequences 

Controls that prevent the accident versus those that mitigate its consequences 
Passive engineered versus active engineered controls 
Engineered controls versus administrative controls 

developed for postulated accidents resulting in only environmental 

classified safety-class or safety-significant solely for preventing or mitigating 

Other criteria that are important considerations in control decisions are listed below 

Control reliability, availability, and maintainability 
Control effects on facility workers (Le., increased radiation doses or toxicological exposures - 
ALARA issues) 
Control optimization and integration 
Control cosubenefit 
Control human factors impacts 
Control impacts on TWRS mission 
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Structures, Systems, 
and Components 

Attachment I1 

Classification Safety Function Comments 
s c *  I SS* 

CONTROL DECISION RECORD 

Control 

HAZARD/ACCUDENT TITLE: 

Safety Function Comments 

Structures, Systems, and Components (SSCs) 

Control Safety Function Comments 

* SC is safety class 
SS is safety significant 

Technical Safety Requirements (TSRs) 

Defense-in Depth Controls 

I I 
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Appendix D 

Accident Analysis Results 
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33a-normal-rpt.xls 

Forecast: Cs137 Concentration in Supernate 

Summary: 
Display Range is from O.OOE+O to 5.50E+10 Bq/L 
Entire Range is from 1.32€+8 to 5.88E+10 BqlL 
After 50,000 Trials, the Std. Error of the Mean is 6.80E+7 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

. ... 

Y a k  
50000 

1.48E+10 
1.31E+10 
5.96E+09 
1.52€+10 
2.31E+20 

1.46 
4.51 
1.03 

5.88E+10 
5.87E+10 

1.33E+08 

6.80E+07 

2,855 01Ui86  
S O  

Cell: 823 
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33a-normal-rpt. XIS 

Forecast: Pump Flow Rate 

Summary: 
Display Range is from 9.500E-3 to 1.500E-2 m3/s 
Entire Range is from 9.886E-3 to 1.816E-2 m31S 
After 50,000 Trials, the Std. Error of the Mean is 6.545E-6 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Cell: 8134 

ualue 
50000 

1.115E-02 
1.060E-02 
9.887E-03 
1.463E-03 
2.142E-06 

1.75 
6.18 
0.1 3 

9.886E-03 
1.816E-02 
8.273E-03 
6.545E-06 
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33a-normal-rpt.xls 

Forecast: Leak Area 

Summary: 
Display Range is from O.OOE+O to 2.25E-3 m2 
Entire Range is from 1.00E-9 lo 4.67E-3 in2 
After 50,000 Trials, the Std. Error of the Mean is 2.97E-6 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Cell: 6116 

Y a k  
50000 

3.OBE-04 
8.9 1 E-05 

6.65E-04 
4.42E-07 

3.43 
15.08 
2.16 

1.00E-09 
4.67E-03 
4.67E-03 
2.97E-06 

___ 
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33c-1 a-rpt.xls 

Forecast: Leak Area 

Summary: 
Display Range is from O.OOE+O to 5.00E-4 m2 
Entire Range is from 8.07E-7 to 6.45E-4 m2 
After 50,000 Trials, the Std. Error of the Mean is 7.00E-7 

Statistics: 
Trials 
Mean 
Median 
Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

[33c-la.xls~Main - Cell: 6130 

u!ie 
50000 

8.53E-05 
8.24E-06 

1.57E-04 
2.45E-08 

2.14 
6.40 
1.84 

8.07E-07 
6.45E-04 
6.44E-04 
7.00E-07 

_-- 
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33a-normal-rpt.xls 

Forecast: Leak Flow Rate Cell: 8142 

Summary: 
Display Range is from 0.000E+O to 1.500E-2 m3/s 
Entire Range is from 5.740E-10 to 1.748E-2 m3/s 
After 50,000 Trials, the Std. Error of the Mean is 1.575E-5 

Statistics: 
Trials 
Mean 
Median ' 

Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Y a k  
50000 

3.799E-03 
2.753E-03 

3.521 E-03 
1.24OE-05 

1.29 
4.22 
0.93 

5.740E-IO 
1.748E-02 
1.748E-02 

. 1.575E-05 

__ 
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33a-normal-rpt.xls 

Forecast: Gamma Dose at Max Onsite Exposure Time 

Summary 
Display Range is from O.OOE+O to 1.50E-1 Sv 
Entire Range is from O.OOE+O to 5.57E-1 Sv 
After 50,000 Trials. the Std. Error of the Mean is 1.92E-4 

Statistics: 
Trials 
Mean 
Median ' 

Mode 
Standard Deviation 
Variance 
Skewness 
Kurtosis 
Coeff. of Variability 
Range Minimum 
Range Maximum 
Range Width 
Mean Std. Error 

Cell: 8235 

YaLe 
50000 

2.30E-02 
7.06E-03 
O.OOE+OO 
4.29E-02 
1.84E-03 

4.15 
27.23 

1.87 
O.OOE+OO 
5.57E-01 
5.57E-01 
1.92E-04 

i OWE* 7 5 0 3  11E.l 1 5ihl 
su 



RPP-6295 Rev. 0 

hrs) in m3 

Table 4. 33A: Important Intermediate Results (Uncontrolled) 

I(0.47) I (0.008) I(0.14) I(7.3) 
Total leak volume (12 hrs) I 1.6E+02 [ 7.OE+00 I I.2E+2 I 4.9E+2 

Pit air volume in m3 I 1.45E+I I 1.53E-I I1.31E+1 I3.91E+I 1 1.48E+2 
Effective 0001 volume (12 I 1.5E+2 I O  I l.lE+2 I4.8E+2 I 7.4E+2 

hrs) in m 
Pit fill time in hrs I230 I 7.OE-3 I 9.2E-I I2.3E+I 1 1.5Ei.6 
Inhalation ULD in SvlL 1 7.2E+2 I3.2E+I \2.1E+2 I2.OE+3 1 2.OE+4 
(2-137 in suoernate lBalL) I I.SE+IO I 4.9E+8 l1.3E+10 I 5.9E+10 15.9E+10 ~ . , ,  
Cs-I37 in soiids (Bq/L) 1 7.8E+9 1 1.2Et7 /6.9E+9 12.IE+10 /4.9E+IO 
ARF * RF (for I4.04E-5 I I.OOE-5 l3.16E-5 I I.OOE-4 I1.13E-3 
splashhplatter) 
Resp. spray rate in m3/s 1 6.6E-8 I2.7E-13 I 2.5E-9 l2.2E-7 I 1.9E-5 - . .  I I I I I 
Onsite X/Q in s/m3 1 2.78E-3 ] 2.02E-4 I2.23E-03 17.98E-03 I 1.27E-02 
Offsite X l Q  in slm3 I2.72E-6 I3.82E-08 1 1.15E-06 1 1.23E-05 I2.99E-05 
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50 % 9s % 

Onsite 

I 50 % 
Spray release 3.OE-IO 

Wet entrainment 9.6E-11 

Dry entrainment 7.4E-10 

Splashhplatter 3.6E-8 

Total of above 5.6E-8 

ME1 

9s Yo 
4.7E-7 
3.2E-6 
1.7E-8 

6SE-7 
5.OE-6 
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CONTROL DECISION RECORD 

HazadAccident title: Waste leak accident, Case 33A -Waste transfer leak into structure or 
encasement that results in release to the environment from the structure. 

S 
Structures, Systems, and 

Components 
herground Transfer System 
-Encasement and Connections 

'ipe encasements 

rransfer leak detection 
iystems 

md Comoonents (SSCs) uctures, Systems. 
Safetv 

Classification 
Safety-Significant 

Safety-Significant 

Safety-Significant 

Safety Function 

The safety function of the OGT 
system encasement and 
connections is to direct the flow of 
leaked waste from the primary line 
to a waste transfer-associated 
structure for detection, thus 
decreasine the consequences of the 
Waste Transfer Leakaccident. 
The safety function of the waste 
transfer system pipe encasement is 
to direct the flow of leaked waste 
from the primary line to a waste 
transfer-associated structure for 
detection, thus decreasing the 
consequences of the Waste 
Transfer Leak accident. 
The safety function of the transfer 
leak detection system is to detect 
waste transfer system leaks in 
waste-transfer associated 
structures and to provide 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 
exposure to onsite and facility 
workers, thus limiting the volume 
of waste leaked and the time that 
workers we exposed to the leaked 
waste, thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

Comments 

.- 

The safety function 
irovided by this 
:ontrol works in 
:onjunction with the 
Transfer System 
Leak Detection 
Systems. 

The safety function 
irovided by this 
:ontrol works in 
:onjunction with the 
?ipe Encasements. 
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LCO 3.1.3 Transfer Leak Detection 
Systems detection systems. 

Ensure operability of the transfer leak 

s 
Structures, Systems, and 

Components 
Master pump shutdown 
system 

_- 

uctures, Systems 
Safety 

Classification 
Safety-Significant 

nd Components (SSCs) 
Safety Function 

The safety functions ofthe master 
pump shutdown system are to: 
( I )  detect w u t e  transfer system 
leaks via the transfer leak 
detectors; (2) provide an interlock 
to shut down the transfer pump; 
and (3) provide an alarm to alert 
onsite and facility workers to take 
response actions to limit exposure, 
thus limiting the volume of the 
waste leak and the amount of time 
that workers are exposed to leaked 
waste thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

Additional safety functions of the 
master pump shutdown system are 
to: ( I )  detect waste hackflows via 
the pressure switch interlock or 
alarm system; (2) provide an 
interlock to shut down the transfer 
pump; and (3) provide an alarm to 
alert onsite and facility workers to 
take response actions to limit 
exposure thus preventing or 
mitigating a waste transfer leak 
from the waste transfer system, 
decreasing the frequency or 
consequences of the Waste 
Transfer Leak accident. 

Comments 

Transfer leaks are 
detected by transfe 
leak detection 
systems and pressi 
switch interlock 
systems. 

The master pump 
shutdown system i 
considered a 
Safety-Significant 
SSC only when it 
being credited wit1 
shutting down the 
transfer pump in li 
of operator action. 
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Control 
r\C 5.12 Transfer Controls 

8 Transfer System Configuration 
Management 

-Verify that the vent valves 
are open on COB-AW-2, 
COB-AW-4, COB-AW-6, 
COB-AW-8, and COB-AW-IO 
when the COB is physically 
connected to an active transfer 
pump, not under administrative 
lock or when there is waste in 

t Operating requirements 

-Monitor for increasing level in 
all catch tanks (including the 
catch tank in 204-AR Waste 
Unloading Facility) when 
physically connected to the 
waste transfer route, during a 
waste transfer 

-Perform material balances 
during waste transfer 

\C 5.13 Encasement Seal Loop 
7ontrols 

~. __ - 
rechnical Safety Requirements (TSR 

Safer) f:unction 

Ensures the vent isolation valve on 
the COB is open to prevent a waste 
leak pressurizing the COB and 
causing a spray of waste from the 
cover (e.g., through the flange 
gasket). 

Monitoring tank levels provides a 
means to detect transfer line leaks or 
misroutes into catch tanks. 

Monitoring the level in the catch tank 
in 204-AR provides indication of a 
leak in the waste unloading area 
during waste unloading operations or 
due to a misroute back to the facility. 

Periodic material balances provide a 
means to detect transfer line leaks or 
misroutes. 

Ensure that if the primary pipe leaks 
during waste transfer, the encasement 
will drain to the waste 
transfer-associated structure. 

Prevents pressurizing the encasement 
thus preventing waste leaks directly 
to atmosphere through test risers. 

E-5 

Comments 

Waste leaking through the vent line 
can cause aerosol generation due to 
splash and splatter, which is analyzed 
in the accident analysis. Pressurized 
waste spray from a narrow slit (e.g., 
gasket leak) may cause aerosol 
release that exceeds guidelines. 

Material balance criteria and 
response actions are defined in the 
transfer procedures and are based on 
the transfer configuration and 
potential leak rates. 

Material balance may or may not be 
accurate enough to detect small 
leakage rates or small leaked volumes 
but it would detect larger leak rates 
and leak volumes that could result in 
significant consequences to facility 
and onsite workers. 

Material balances prevent 
overflowing larger tanks and 
structures and limit the quantity of 
material leaked to structures, the soil, 
or the atmosphere. 

A material balance is adequate leak 
detection for the waste leaks that may 
occur through the primav pipe where 
it penetrates the concrete wall of pits 
and concrete encasements, when the 
leakage migrates into the soil rather 
than into the pit or encasement. 
._ 
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Technical Safety Requirements (TSRs) 

I Mitigate the consesuences of a waste I Reducine exnosure time and 
Control I Safety Function I Comments 

AC 5.14 Emergency PreDaredness - .  . 

AC 5.19 Process Instrumentation 
and Measuring and Test Equipment 

trans7er leak (Le., pool on or near the 
ground surface) by moving workers 
away from the waste pool. 

Ensure that instruments used to 
perform material balance, tank level 
monitorine. or service water 

increasing thk distance between 
workers and the hazard mitigates 
exposure to radiation and toxic 
chemicals. 
An effective material balance 
requires accurate instrumentation. 

-. I monitoring are calibrated. 
I Eliminates motive force, thus AC 5.20 Transfer Pump I Provides a safe condition when waste 
1 pre\enting unplanned transfers transfer cnntrnls arc nut opurahlr 

A(' 5 .22 Inmsfer Syslem ('o\cr KuJuie e\po\urc cit'l'dcility and Kadiation protection practices \soLIJ 
.4Jminisrrativc Lock Controls 

Remural Controls 

J u u  tu I d \  into imn.fer s?..;tem 
structures. 

AC 5.24 Safvl) hlanagumcnt 
Programs 

.. .. limiting ekposure _ .  halance. -. 
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CONTROL DECISION RECORD 

HazargAccident title: Waste leak accident, Case 33B - Waste transfer leak directly into soil. 
Leak may remain subsurface or may result in pool on the soil surface. 

Structures, Systems, 
Structures, Systems, and I Safety 

Classification 

nd Components (SSCs) 
Safety Function 

The safety function of the waste 
transfer system pipe encasement is 
to direct the flow of leaked waste 
from the primary line to a waste 
transfer-associated structure for 
detection. thus decreasing the 
consequences of the Waste 
Transfer Leak accident. 
The safety function of the transfer 
leak detection system is to detect 
waste transfer system leaks in 
waste-transfer associated 
structures and to provide 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 
exposure to onsite and facility 
workers, thus limiting the volume 
of waste leaked and the time that 
workers are exposed to the leaked 
waste, thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

Comments 

The safety function 
provided by this 
control works in 
conjunction with the 
Transfer System 
Leak Detection 
Systems. 

The safety function 
provided by this 
control works in 
conjunction with the 
Pipe Encasements. 
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LCO 3.1.3 Transfer Leak Detection 
Systems 

Structures, Systems, and ComDonents (SSCs) 

Ensure operability of the transfer leak 
detection systems. 

_. 

Structures. Systems, and 
Components 

Master pump shutdown 
system 

. -  
Safety 

Classification 
Safety-Significant 

Safety Function 

The safety functions of the master 
pump shutdown system are to: 
( I )  detect waste transfer system 
leaks via the transfer leak 
detectors: (2) provide an interlock 
to shut down the transfer pump; 
and (3) provide an alarm to alert 
onsite and facility workers to take 
response actions to limit exposure, 
thus limiting the volume of the 
waste leak and the amount of time 
that workers are exposed to leaked 
waste thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

Additional safety functions of the 
master pump shutdown system are 
to: ( I )  detect waste backflows via 
the pressure switch interlock or 
alarm system; (2) provide an 
interlock to shut down the transfer 
pump; and (3) provide an alarm to 
alert onsite and facility workers to 
take response actions to limit 
exposure thus preventing or 
mitigating a waste transfer leak 
from the waste transfer system, 
decreasing the frequency or 
consequences of the Waste 
Transfer Leak accident. 

Comments 

Transfer leaks are 
detected by transfer 
leak detection 
systems and pressure 
switch interlock 
systems. 

The master pump 
shutdown system is 
considered a 
Safety-Significant 
SSC only when it is 
being credited with 
shutting down the 
transfer pump in lieu 
of operator action. 

E-8 
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Control 
AC 5.12 Transfer Controls 

- Operating requirements 

- Monitor for increasing level 
in all catch tanks (including 
the catch tank in 204-AR 
Waste Unloading Facility) 
when physically connected 
to the waste transfer route, 
during a waste transfer 

- Perform ground-level 
radiation surveillance on 
single-walled, direct-buried 
lines physically connected to 
the waste transfer route. 

- Perform material balances 
during waste transfer 

4C 5.13 Encasement Seal Loop 
Jontrols 

9C 5.14 Emergency Preparedness 

echnical Safety Requirements (TSA 
Safety Function 

vlonitoring tank levels provides a 
neans to detect transfer line leaks or 
nisroutes into catch tanks. 

vlonitoring the level in the catch tank 
n 204-AR provides indication of a 
eak in the waste unloading area 
luring waste unloading operations or 
lue to a misroute back to the facility. 

'eriodic radiation surveillance 
irovides detection of leaks. 

'eriodic material balances provide a 
neans to detect transfer line leaks or 
nisroutes. 

:nsure that if the primary pipe leaks 
luring waste transfer, the encasement 
vill drain to the waste 
ransfer-associated structure. 

'revents pressurizing the encasement 
hus preventing waste leaks directly 
D atmosphere through test risers. 
Aitigate the consequences of a waste 
ransfer leak (i.e., pool on or near the 
:round surface) hy moving workers 
way from the waste pool. 

E-9 

Comments 

.. 

Sround-level radiation surveys are 
101 required for encased lines 
including the portion of the transfer 
lines where the encasement does not 
met ra te  the waste transfer system 
:onCrete wall (pits, diversion boxes, 
md concrete encasements). 

Material balance criteria and 
.esponse actions are defined in the 
.ransfer procedures and are based on 
.he transfer configuration and 
iotential leak rates. 

Material balance may or may not be 
Iccurate enough to detect small 
eakage rates or small leaked volumes 
iut it would detect larger leak rates 
md leak volumes that could result in 
significant consequences to facility 
md onsite workers. 

Material balances prevent 
iverflowing larger tanks and 
itructures and limit the quantity of 
naterial leaked to Structures, the soil, 
11 the atmosphere. 

4 material balance is adequate leak 
letection for the waste leaks that may 
iccur through the primary pipe where 
t penetrates the concrete wall of pits 
ind concrete encasements, when the 
eakage migrates into the soil rather 
han into the pit or encasement. 

<educing exposure time and 
ncreasing the distance between 
Norkers and the hazard mitigates 
:xposure to radiation and toxic 
:hemicals. 
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Control 
AC 5.19 Process Instrumentation 
and Measuring and Test Equipment 

Safety Function Comments 
Ensure that instruments used to 
perform material balance, tank level 
monitoring, or service water 

An effective material balance 
requires accurate instrumentation. 

- I monitoring are calibrated. 
I Eliminates motive force. thus AC 5.20 Transfer PumD 1 Provides a safe condition when waste , ~~ 

Aumini,rrdti\ c Luck C'ontrol.: preventing unplanncJ tranticr.: mnslkr controls arc not upcrdhle. 

Programs small leaks not detected by material 
balance. limiting exposure. 

detect contamination on the soil thus 
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CONTROL DECISION RECORD 

Hazard/Accident title: Waste leak accident, Case 33C - Waste transfer leak directly to the soil 
surface or atmosphere. 

Saieiy I- milinn 
f 

Structures, Systems, and 
Components 

3verground Transfer System 
~ Barriers 

( 'ominenis 

3verground Transfer System 
- Encasement and 
Connections 

The safety function of the OGT 
barriers is to protect the integrity 
of the primary and encasement 
lines from vehicle impacts, thus 
decreasing the frequency ofthe 
Waste Transfer Leak accident. 
The safety function of the OGT 
system encasement and 
connections is to direct the flow of 
leaked waste from the primary line 
to a waste transfer-associated 
structure for detection, thus 
decreasing the consequences of the 
Waste Transfer Leak accident. 
The safety function of the transfer 
leak detection system is to detect 
waste transfer system leaks in 
waste-transfer associated 
structures and to provide 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 
exposure to onsite and facility 
workers, thus limiting the volume 
of waste leaked and the time that 
workers are exposed to the leaked 
waste, thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

rransfer leak detection 
systems 

-- 

-- 

The safety function 
provided by this 
control works in 
conjunction with the 
Pipe Encasements. 

uctures, Systems, 
Safetv 

Classification 
Safety-Significant 

Safety-Significant 

Safety-Significant 

E-1 1 
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Structures. Svstems. nd Comoonents C3SCs) 

detection systems. 

Ensure the OGT line is protected 
from vehicle impacts that could result 
in a loss of integrity of the primary 
and encasement pipes. 

Ensure that if the primary pipe leaks 
during waste transfer, the encasement 
will drain to the waste 
transfer-associated structure. 

Prevents pressurizing the encasement 
thus preventing waste leaks directly 
to atmosphere through test risers. 

Structures. Svstems. and 

__ 

-- 

, I  

Components 
Master pump shutdown 
system 

I "  

Safetv 
Classificition 

Safety-Significant 

Control 
LCO 3.1.3 Transfer Leak Detection 
Systems 
AC 5.12 Transfer Controls 

Transfer System Configuration 
Management 

- Before waste transfer through 
overground waste transfer 
piping, verify that either 
vehicle restrictions (Le., 
vehicle access limitations to 
the tank farm) or OGT system 
barriers are in place. 

AC 5.13 Encasement Seal Loop 
Controls 

Safety Function 

The safety functions of the master 
pump shutdown system are to: 
( I )  detect waste transfer system 
leaks via the transfer leak 
detectors; ( 2 )  provide an interlock 
to shut down the transfer pump; 
and (3) provide an alarm to alert 
onsite and facility workers to take 
response actions to limit exposure, 
thus limiting the volume of the 
waste leak and the amount of time 
that workers are exposed to leaked 
waste thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

Additional safety functions ofthe 
master pump shutdown system are 
to: ( I )  detect waste backflows via 
the pressure switch interlock or 
alarm system; ( 2 )  provide an 
interlock to shut down the transfer 
pump; and (3) provide an alarm to 
alen onsite and facility workers to 
take response actions to limit 
exposure thus preventing or 
mitigating a waste transfer leak 
from the waste transfer system, 
decreasing the frequency or 
consequences of the Waste 
Transfer Leak accident. 

Comments 

rransfer leaks are 
ietected by transfer 
eak detection 
tystems and pressure 
;witch interlock 
tystems. 

The master pump 
;hutdown system is 
:onsidered a 
Safety-Significant 
SSC only when it is 
xing credited with 
{hutting down the 
ransfer pump in lieu 
)Souerator action. 

rechnical Safety Requirements (TSRs) 
I Comments Safety Function 

Ensure operability of the transfer leak I -- 

E-12 
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Control 
AC 5.14 Emergency Preparedness 

AC 5.20 Transfer Pump 
Administrative Lock Controls 

Safety Management Programs 

Safety Function Comments 
Mitigate the consequences of a waste 
transfer leak (Le., pool on or near the 
ground surface) by moving workers 
away from the waste pool. 

Eliminates motive force thus, 
preventing unplanned transfers 

Detect ground contamination from 
small leaks not detected hy material 
balance. limiting exposure. 

Reducing exposure time and 
increasing the distance between 
workers and the hazard mitigates 
exposure to radiation and toxic 
chemicals. 
Provides a safe condition when waste 
transfer controls are not operable. 

Radiation protection practices would 
detect contamination on the soil thus 
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CONTROL DECISION RECORD 

Hazard/Accident title: Waste leak accident, Case 33D - Misroute of waste into tanks or 
uncontrolled waste transfer systems. 

z 
Structures, Systems, and 

Components 
Pressure Switch Interlock or 
Alarm Systems (Service 
Water Lines) 

I'ransfer Leak Detection 
Systems 

ictures, Systems, 
Safety 

Classification 
Safety-Significant 

Safety-Significant 

nd Components (SSCs) 
Safety Function 

If the system pressure boundary 
integrity is tested to full transfer 
system pressure, the safety 
function is to detect hackflow into 
the piping systems physically 
connected to the waste transfer 
route, and 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 accident. 

If the system pressure boundary 
integrity is tested to a pressure less 
than the full transfer system 
pressure, then leakage from the 
system cannot be assured. In this 
situation the safety function is to 
detect backflow into the piping 
systems physically connected to 
the waste transfer route and to 
either interlock or alarm to alert 
operators to take action to shut 
down the transfer pump (or other 
motive force), and alarm to alert 
operators to take response actions 
to limit exposure to onsite and 
facility workers, thus decreasing 
the consequences of a Waste Tank 
Leak accident. 
The safety function of the transfer 
leak detection system is to detect 
waste transfer system leaks in 
waste-transfer associated 
structures and to provide 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 
exposure to onsite and facility 
workers, thus limiting the volume 
of waste leaked and the time that 
workers are exposed to the leaked 
waste, thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

E-15 

Comments 

rhis control detects 
iackflow should 
ialves leak, should 
d v e s  he incorrectly 
digned, or should a 
ransfer pump he 
nadvertently turned 
in during flushing 
iperations. 

The safety function 
irovided by this 
:ontroI works in 
:onjunction with the 
'ipe Encasements. 
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Structures, Systems, and 
Components 

Isolation Valves 

Master pump shutdown 
system 

Backflow prevention systems 
n the 204-AR Waste 
Unloading Facility waste 
inloading room 

ictures, Systems, 
Safety 

Classification 
Safety-Significant 

Safety-Significant 

Safety-Significant 

nd Components (SSCs) 
Safety Function 

The safety function of the isolation 
valves is to limit the misroute of 
waste from the physically 
connected transfer routes to 
physically disconnected portions 
of the facility, thus decreasing the 
consequences of the Waste 
Transfer Leak accident. 

The safety functions of the master 
pump shutdown system are to: 
(1) detect waste transfer system 
leaks via the transfer leak 
detectors; (2) provide an interlock 
to shut down the transfer pump; 
and (3) provide an alarm to alert 
onsite and facility workers to take 
response actions to limit exposure, 
thus limiting the volume of the 
waste leak and the amount of time 
that workers are exposed to leaked 
waste thereby decreasing the 
consequences of the Waste 
Transfer Leak accident. 

Additional safety functions of the 
master pump shutdown system are 
to: (1)  detect waste backflows via 
the pressure switch interlock or 
alarm system; (2) provide an 
interlock to shut down the transfer 
pump; and (3)  provide an alarm to 
alert onsite and facility workers to 
take response actions to limit 
exposure thus preventing or 
mitigating a waste transfer leak 
from the waste transfer system, 
decreasing the frequency or 
consequences of the Waste 
Transfer Leak accident. 
The safety function of the 
backflow prevention systems 
located in the 204-AR Waste 
Unloading Facility (waste 
unloading room) is to prevent a 
backflow of waste into the raw 
water or other service systems 
leading to the Mechanical 
Equipment Room where a leak 
could occur, thus decreasing the 
frequency of the Waste Transfer 
Leak accident. 

Comments 

Maximum total 
allowed leakage 
from two valves in 
series is 10.6 Llmin 
(2.8 galimin). 

Isolation valves are 
designated as 
Safety-Significant 
only when credited 
for “double valve 
isolation.” 
Transfer leaks are 
detected by transfer 
leak detection 
systems and pressure 
switch interlock 
systems. 

Prevents backflow 
should isolation 
valves leak. 
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Control 
LCO 3.1.2 Service Water Pressure 
Detection Systems 

LCO 3.1.3 Transfer Leak Detection 
Systems 
LCO 3.1.6 204-ARBackflow 
Prevention System in the Waste 
Unloading Room 

interlock or alarm systems. 

Ensure operability of the transfer leak 
detection systems. 
Ensures operability of the 204-AR 
Waste Unloading Facility backflow 
prevention system in the waste 
unloading room. 

E-17 

Comments 
Include the pressure switchiwaste 
transfer pump interlock systems used 
for connections to the permanent 
service water system and for pressure 
switch interlock systems used for 
connections to temporary, 
above-grade service water systems. 
Temporary above-grade water lines 
are used for flushing and priming of 
SST salt well systems. __ 
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Control 
LC 5.12 Transfer Controls 

Transfer System Configuration 
Management 

- When crediting isolation 
valves to disconnect from the 
transfer route, independently 
verify that two 
Safety-Significant isolation 
valves are in the closed 
position. 

-Verify that the west exterior 
roll-up door and the west 
exterior personnel access door 
are closed during waste 
transfers physically connected 
to the 204-AR Waste 
Unloading Facility. 

Operating requirements 

-Monitor for increasing level in 
all catch tanks (including the 
catch tank in 204-AR Waste 
Unloading Facility) when 
physically connected to the 
waste transfer route, during a 
waste transfer 

-Perform ground-level radiation 
surveillance on single-walled, 
direct-buried lines physically 
connected to the waste transfer 
route. 

echnical Safery Requirements (TSR 
Safety Function .. . 

Two closed, Safety-Significant 
solation valves limit misroute 
eakage to less than or equal to the 
naximum allowable quantity into the 
incontrolled facility. Independent 
ieritication that the credited valves 
ire closed prevents misroutes greater 
han the allowable leakage due to 
ialve mis-positioning. Material 
lalance is used to detect misroute 
eakage. 

Znsures doors are closed to mitigate 
he effects of potential aerosol 
.eleases due to waste transfer leaks 
nside the unloading room of the 
204-AR Waste Unloading Facility. 

Monitoring tank levels provides a 
neans to detect transfer line leaks or 
nisroutes into catch tanks. 

Monitoring the level in the catch tank 
n 204-AR provides indication of a 
eak in the waste unloading area 
luring waste unloading operations or 
lue to a misroute back to the facility. 

Periodic radiation surveillance 
irovides detection of leaks. 

Comments 

.. 

.. 

Ground-level radiation surveys are 
not required for encased lines 
including the portion of the transfer 
lines where the encasement does not 
penetrate the waste transfer system 
concrete wall (pits, diversion boxes, 
and concrete encasements). 

E-18 
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Control 
-Perform material balances 

during waste transfer 

AC 5.13 Encasement Seal Loop 
Controls 

AC 5.14 Emergency Preparedness 

AC 5.19 Process Instrumentation 
and Measuring and Test Equipment 

AC 5.20 Transfer Pump 
Administrative Lock Controls 
AC 5.21 Tank Service Water 
Intrusion Monitoring Program 

- Periodically monitor service 
water usage or tank levels to 
detect leaks 

- Procedures shall identify 
required operator responses to 
the detection of a service water 
leak 

AC 5.22 Transfer System Cover 
Removal Controls 

eehnical Safety Requirements (TSA 
Safety Function 

'eriodic material balances Drovide a 
neans to detect transfer line leaks or 
nisroutes. 

k s u r e  that if the primary pipe leaks 
luring waste transfer, the encasement 
#ill drain to the waste 
ransfer-associated structure. 

'revents pressurizing the encasement 
hus oreventine waste leaks directly - 
n nrmnsphcru through tesl risurs. 
\lirigatr thc ciinss.lucn.~s ot'a ua\ru 
ransfer leak (i.e., pool on or near the 
:round surface) by moving workers 
iway from the waste pool. 

h u r e  that instruments used to 
ierform material balance, tank level 
nonitoring, or service water 
nonitoring are calibrated. 
Zliminates motive force thus, 
Ireventing unplanned transfers 
?revents tank overflow from service 
water leaks. 

Reduce exposure of facility and 
Insite workers to waste aerosols and 
iirect radiation (shine and skyshine) 
iue to leaks into transfer system 
structures. 

E-19 

Comments 
Material balance criteria and 
response actions are defined in the 
transfer procedures and are based on 
the transfer configuration and 
potential leak rates. 

Material balance may or may not be 
accurate enough to detect small 
leakage rates or small leaked volumes 
but it would detect larger leak rates 
and leak volumes that could result in 
significant consequences to facility 
and onsite workers. 

Material balances prevent 
overflowing larger tanks and 
structures and limit the quantity of 
material leaked to Structures, the soil, 
or the atmosphere. 

A material balance is adequate leak 
detection for the waste leaks that may 
occur through the primary pipe where 
it penetrates the concrete wall of pits 
and concrete encasements, when the 
leakage migrates into the soil rather 
than into the pit or encasement. 
._ 

Reducing exposure time and 
increasing the distance between 
workers and the hazard mitigates 
exoosure to radiation and toxic 
chemicals. 
An effective material balance 
requires accurate instrumentation. 

Provides a safe condition when waste 
transfer controls are not operable. 
Includes visual surveillance and 
surveillance of service water flow 
totalizers or tank level systems. 

Radiation protection practices would 
detect contamination in structures, 
thus limiting exposure. 
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Control Safety Function 
AC 5.24 Safely Management 
programs 

Detect ground contamination from 
small leaks not detected by material 
balance. 

Comments 
Radiation protection practices would 
detect contamination on the soil thus 
limiting exposure. 

E-20 
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_ _  
Components 

CONTROL DECISION RECORD 

HazardAccident title: Waste leak accident, Case 33E - In-tank (or in-facility) spray. 

Classiiicition 

Structures, Systems, and Components (SSCs) 
Structures. Svstems. and I Safetv I Safety Function I Comments 

Control 
AC 5.12 Transfer Controls 

, Transfer System Configuration 
Management 

-Verify that the west exterior 
roll-up door and the west 
exterior personnel access door 
are closed during waste 
transfers physically connected 
to the 204-AR Waste 
Unloading Facility. 

* Operating requirements 

-Monitor for increasing level in 
all catch tanks (including the 
catch tank in 204-AR Waste 
Unloading Facility) when 
physically connected to the 
waste transfer route, during a 
waste transfer 

rechnical Safety Requirements (TSA 
Safety Function 

Ensures doors are closed to mitigate 
the effects of potential aerosol 
releases due to waste transfer leaks 
inside the unloading room of the 
204-AR Waste Unloading Facility. 

Monitoring tank levels provides a 
means to detect transfer line leaks or 
misroutes into catch tanks. 

Monitoring the level in the catch tank 
in 204-AR provides indication of a 
leak in the waste unloading area 
during waste unloading operations or 
due to a misroute back to the facility. 

Comments 

.. 



Control 
-Perform material balances 

during waste transfer 

4C 5.24 Safety Management 
'rograms 

WP-6295 Rev. 0 

'echnieal Safety Requirements (TSR 
Safety Function 

Periodic material balances provide a 
means to detect transfer line leaks or 
misroutes. 

Mitigate facility worker and onsite 
worker consequences due to in-tank 
waste leaks. 

Comments 
Material balance criteria and 
response actions are defined in the 
transfer procedures and are based on 
the transfer configuration and 
potential leak rates. 

Material balance may or may not be 
accurate enough to detect small 
leakage rates or small leaked volumes 
but it would detect larger leak rates 
and leak volumes that could result in 
significant consequences to facility 
and onsite workers. 

Material balances prevent 
overflowing larger tanks and 
structures and limit the quantity of 
material leaked to structures, the soil, 
or the atmosphere. 

A material balance is adequate leak 
detection for the waste leaks that may 
occur through the prim;uy pipe where 
it penetrates the concrete wall of pits 
and concrete encasements, when the 
leakage migrates into the soil rather 
than into the pit or encasement. 
Radiation protection practices would 
detect contamination or in structures 
thus limiting exposure. 



Design Features 

- Transfer system covers 

- Transfer system abovegrade 
structures 

~ 204-AR Waste Unloading Facility 
Building Structure 
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CONTROL DECISION RECORD 
Non-Safety Design Features 

Reduce waste aerosol release by providing an 
impaction surface to prevent the direct spray 
of waste into the atmosphere and provides a 
tortuous path for aerosol release from the 
structure. 

Mitigate radiological and 
toxicological exposure 
consequences to the facility worker 
and toxicological exposure 
consequences to the onsite receptor. 



RPP-6295 Rev. 0 

This page intentionally left blank. 

E-24 

-.. 



DISTRIBUTION SHEET 

To 
Distribution 

Page 1 of 1 From 
G .  W. Ryan 

EDT No. 618566 I RPP-6295, Waste Transfer Leaks Control Decision Record, Rev. 0 

Project Titleiwork Order t date June 26, 2000 


