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1.0 INTRODUCTION

1.1 PURPOSE

Tank 241 -SY-101 waste level growth is an emergent, high priorit y issue. The purpose of
this document is to record the hazards evaluation process and document potential hazardous
conditions that could lead to the release of radiological and toxicological material from the
proposed transfer of a limited quantity (approximately 100,000 gallons) of waste from Tank 241-
SY-101 to Tank 241-SY-102.

The results of the hazards evaluation were compared to the current Tank Waste
Remediation System (TWRS) Basis for Interim Operation (HNF-SD-WM-BIO-00 1, 1998,
Revision 1) to identifi any hazardous conditions where Authorization Basis (AB) controls may
not be sutlcient or may not exist. Comparison to LA-UR-92-3 196, A Safety A.s.sessrnentfor’
Proposed Pump Mixing Operations to Mitigate Episodic Gas Releases in Tcrnk241-SY-101, was
also made in the case of transfer pump removal activities. Revision 1 of thk document deletes
hazardous condkions no longer applicable to the current waste transfer design and incorporates
hazardous conditions related to the use of an above ground pump pit and overground transfer
line. This document is not part of the AB and is not a vehicle for requesting authorization of the
activity; it is only intended to provide information about the hazardous conditions associated with
this activity. The AB Control Decision process will be used to determine the adequacy of
controls and whether the proposed activity is within the AB. This hazard evaluation does not
constitute an accident analysis.

1.2 BACKGROUND

Episodic gas releases had been occurring in Tank241-SY-101 since shortly after it was
placed inservicein 1980. These episodic releases wereprevented beginning inlate1993 withthe
installation ofamixerpump. However, between Februa~ and December 1997, the indicated
waste level in Tank 241-SY-101 increased approximately 4 inches. In-tank monitoring equipment
detected no change in the waste’s hydrogen release rate, temperature or mixer pump operational
characteristics.

Mixer pump run frequency was increased in late October 1997 and continued through
early December 1997todetermine ifmoreaggressive pump operation would slow the rate of
indicated level rise. Data showed that such pump operation didnotreduce therateofindlcated
level increase.

In February 1998, aUSQ(TF-97-0975, 1997, UnreviewedSafe@ QmNion, Wrrste
Surface Level Growth in Tank 241-SY-101, Revision I) was declared for this anomaly, and The
US Department of Energy – Richland Operations OffIce (RL) and its contractor team developed a
plantoinvestigate andanalyze thelevel rise. Asa result of theongoing investigation and analysis
activities, reduction of thewaste level in Tank 241-SY-101 has been identitiedas

1-1
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pafiofa mitigation program forthecmst level increase phenomena. Theintent isto regain
sufficient head space within the tank to allow routine operations to occur without concern that the
cmstwill impact theoperation ofequipment orreach unacceptable levels within the tank. In
order toreduce thewaste level, adedicated transfer system is being designed to transfer

approximately 100,000 gallons of waste from Tank241-SY-101 to Tank241 -SY- 102.,

1-2
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2.() DESCRIPTION

Tank 24 l-S Y-iOl is an underground double-shell high level radioactive waste storage
tank located in the 200 West Area at the Hanford Site. It has a capacity of 1.16 million
gallons and currently contains approximately 1 million gallons of waste. Tank 24 I-SY-102 is
also an underground double-shell high level radioactive waste storage tank located adjacent to,
and West of, Tank 241-SY- 101. It also has a capacity of 1.16 million gallons. Tank 241-SY-
102 currently contains 1.1 million gallons (388 inches) of waste that is being staged for cross
site transfer. The quantity of waste in Tank 241-SY- 102 will be reduced sufficient y to allow
the Tank 241-S Y-101 waste transfer.

A system to transfer waste from Tank241-SY-101 to Tank241-SY-102 is being
designed. This system will consist of a transfer pump that will be installed in Tank 241-SY-1 01,
construction of a dedicated above-ground transfer line between Tank 241-SY-101 and Tank 241-
SY-1 02, and installation of a drop leg in Tank 241 -SY-1 02 to permit controlled introduction of
waste into Tank 241 -SY- 102. The installation of a transfer pump in Tank 24 I-SY- 101 will
involve placing a prefabricated pump pit (PPP) assembly on a spare 42 inch riser that will maintain
tank confinement, support the transfer pump, and act as a pit to enclose the riser and pump
piping. The major components/assemblies associated with the system include:

●

●

●

●

●

●

●

✎

Transfer pump assembly
Above Ground Prefabricated Pump Pit (PPP)
Overground Waste transfer line with encased flexible hose primary line

Riser Extension on receiver tank 42 inch riser
Drop leg in receiver tank
Necessary installation hardware
Control system
Facility upgrades

A diagram of the design concept of the waste transfer system is provided in F&rre 2-1

The presence of a mixer pump in the Tank 241-SY-101 pump pit riser makes the
installation of a transfer pump in the tank unique because it must be installed in a riser not
specifically dedicated to pumping activities. The riser selected for this purpose does not have any
kind of pit surrounding it. A new pump pit will be required, thereby creating a change to the
physical configuration of the facility.

In order to identify potential hazardous conditions, an initial Hazards and Operability
Analysis (HAZOP) was performed on the proposed waste transfer system design on January 21,”
1999. This hazards evaluation was documented in HNF-3966 Rev O. A supplemental HAZOP
was performed on March 2, 1999 to evaluate an above ground PPP and transfer line. Revision 1
of this document (HNF-3966) integrates and updates the initial HAZOP information with the
supplemental HAZOP information and revised design description. Revision 1 replaces Revision O
of HNF-3966. The major changes in design were: 1) the original in-ground riser pit for Tank 241-
SY-101 was replaced with an above ground steel structure PPP with cover, 2) a new buried

2-1
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transfer line tying into an existing line was replaced by an overground transfer line between Tank
241-SY-101 and Tank 241-SY-102, and 3) a riser extension fixture on an existing above ground 42
inch riser in Tank 241 -SY- 102 replaced the original design concept of using a riser located in a
pump pit.

2-2
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3.0 HAZARD IDENTIFICATION AND EVALUATION

The hazards identification and evaluation for the transfer of waste from Tank 241-SY-101
to Tank241-SY-102 used the Hazards and Operability Analysis (HAZOP) method. In a HAZOP,
a team leader systematically guides the HAZOP team through the system/process being evaluated
using a fixed set of process parameters (e.g., flow, temperature, pressure) and guide words (e.g.,
high, low, less, more). The combination of the process parameters and guide words are applied at
specific points or “nodes” in the system design to identi~ potential hazardous conditions
associated with the operation of the system.

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

Procedures. The HAzOP uses a tabular format to record the results of the systematic process.

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

3.1 METHODOLOGY

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

3.1.1 HAZOP Table

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

Node description. A description of the node being evaluated. This information is captured in
the table row preceding the first item for a given node, and is summarized in Section 3.1.2.

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

3-1
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Node: Specific point in the system or process where the deviation from the desired condition
of a process variable is evaluated. Nodes are chosen to ensure that every area where an
undesirable condition could occur is evaluated.

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

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

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

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

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

Suggested SSCS: Systems, structures, and components are existing engineered features
(hardware items) identified by the HAZOP team that have the potential to mitigate or prevent
the hazardous condition of concern. The engineered features are candidates for designation as
Safety-Significant items for hazardous conditions that pose a significant threat to the health of
facility workers and onsite personnel or Safety-Class for hazards that pose a significant threat
to offs ite individuals. These items should not be construed as being the “official” controls
that would eventually be credited in the AB.

Suggested TSRS: Technical Safety Requirements are existing controls identified by the
HAZOP team that have the potential to mitigate or prevent the hazardous condition of concern.
These items should not be construed as being die “official” administrative features that would
eventually be credited in the AB.

3-2
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Con Cat The consequence category is a code designator for the level of consequence associated

with a h~ardous condition. The consequence ranking is a “first cut,” qualitative estimate of the
safety severity of the consequences assuming no controls are present. The following system is

used:

so Negligible safety concerns for the facility worker

S1 Potential industrial injury, low radiological or chemical exposure dose
consequences to the facility worker.

S2 Potential significant radiological dose consequences or chemical
exposure to onsite workers located outside the facility.

S3 Potential significant radiological dose consequences or chemical
exposure to the offsite population.

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

F3

F2

F1

FO

Events that are expected to occur one or more times during the lifetime
of the facility, categorized as “anticipated” events. The frequency range
associated with this category is 1E-02/yr to 0.1 /yr.

Events that could occur during the lifetime of the facility, but with low
probability. Such events are categorized as “unlikely” and fall in the
range of 1E-04/yr to 1E-02/yr.

Events not expected to occur during the lifetime of the facility,
categorized as “extremely unlikely. ” The frequency range associated
with this category is 1E-06/yr to 1E-04/yr.

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

3-3
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Env Cat: The environmentalconsequence ranking is a “first cut,” qualitative estimate of the

environmental severity of the hazardous condition assuming no controls are present. The

following system is used:

EO No significant environmental effect outside the facility confinement
systems.

El Limited environmental discharge of hazardous material outside the facility.

E2 Large environmental discharge of hazardous material within the plant site
boundary.

E3 Significant environmental discharges of hazardous material outside the

plant site boundary.

Remarks: Miscellaneous observations orclarifying comments foragiveniteln.

3.1.2 HAZOP Node Description

The 241-SY-101 waste transfer system HAZOP was based on nodes chosen to capture points
in the process where deviations could result in significant consequences. The node definitions
presented below are a combination of the initial HAZOP nodes (HNF-3966 Rev O) and the
supplemental HAZOP nodes. The nodes are:

Node 1:

Node 2:

Node 3:

Node 4:

Node 5:

Node 5N:

Node 6:

Install PPP and pump into Tank 241-SY-101 42-inch riser.

Install drop leg into Tank 241-SY-102 02A pit riser.

Tank 241-S Y-101 radioactive waste.

Waste transfer pump transfer line in Tank 241-SY-101, below the PPP,
above waste surface.

Transfer line within the Tank 241-SY-101 PPP.

PPP on Tank 241-SY-101 42 inch riser (Rev 1).

This node was deleted. The design was changed after the initial HAZOP
was completed eliminating this part of the system. The original design
did not have a pit surrounding the riser and the transfer line exited the
PPP above ground. A node was identified at this exposed portion of the
line.

3-4
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Node 7:

Node 8:

Node 8N:

Node 9:

Node 10:

Node 11:

Node 12:

Node 13:

Deleted due to a change in design to utilize an overground transfer line
and above ground PPP. This node was designated as encasement well in
Tank 241-SY-101 new riser pit located at the low point of the line in
HNF-3966 Rev O. This node had a different designation during the
initial HAZOP but was changed before issuing HNF-3966 Rev O due to
a change in the design after the completion of that HAZOP. The
original design had a swab riser outside the PPP assembly at the low
point of the transfer line. A pit encasement well inside the new pit
replaced the swab riser.

Only 1 hazardous condition was captured under this node. The
hazardous condition has been altered to reflect generalized excavation
concerns because of the change in design that utilizes an overground
transfer line. In HNF-3966 Rev O, this node was designated new
transfer line tie-in to existing transfer line. Except for excavation
concerns, this node has been replaced by supplemental HAZOP node
8N.

Supplemental HAZOP New Overground Transfer Line
(HNF-3966 Rev 1).

Deleted due to change in design. The use of an OGT has eliminated any
intermediate pits, jumpers, or buried waste transfer lines. In HNF-3966
Rev O this node was designated new jumper in SY-B valve pit.
Supplemental HAZOP node 8N has replaced this node.

Tank 241-SY-102 02A pump pit drop leg jumper.

Tank 241-S Y-102 radioactive waste.

Flush/dilution water supply line downstream of supply pump.

Decon spray ring.

The location of the nodes is shown on the Tank 241-SY-101 Transfer System HAZOP Node
diagram, Figure 3-1.

3.2 MAJOR ASSUMPTIONS

The specific’ assumptions, as developed during the hazards identification/evaluation
team meeting, that are unique to this hazard analysis are:

● The important features of the waste transfer system design are captured in the
Tank 241-SY-101 Transfer System General Schematic, Figure 2-1 of the

3-5



preceding section,

HNF-3966 Rev 1

● Hazardous conditions associated with waste movement through existing transfer
lines, moving pit cover blocks, opening tank risers, vehicle activity, and waste
storage were considered to be adequately addressed by the existing AB Hazards
Analysis and the hazard analysis performed to address crust growth (HNF-3645,
Hazard Evaluation For Tank 241-SY-101 Waste Surface Level Growth). The
intent of the HAZOP was to identify hazardous conditions related to the unique
nature of installation of a transfer pump in an Tank 241-SY-101 riser not
located in a pre-existing pit and the process and configuration for transferring
the Tank 241-SY-101 waste to Tank241-SY-102.

● The Tank 241-SY-101 Pre-fabricated Pump Pit (PPP) will be constructed to be
leak tight in regard to the ability to contain liquid to the full volume of the
structure.

● The transfer pump operation will have a maximum pressure less than the design
capacity of the dedicated transfer line and pit jumper connections.

● Sealing of the prefabricated Pump pit (PPP) assembly to the Tank241 -SY-101 42

inch riser and the design of the PPP drain will prevent flammable gas generated in

Tank 241 -SY-I 01 from collecting in the new pit.

. The design of the load bearing structure for the PPP assembly will prevent the
weight of the PPP transfer pump assembly from exceeding concentrated load
limits for the tank.

3.3 EVALUATION

This document is not part of the AB and is not a vehicle for requesting authorization of
the activity; it is only intended to identifi and categorize hazardous conditions associated with a
specific system design for the transfer of waste from Tank241-SY-101 to Tank 241 -SY- 102.
The AB contro! decision process will be used to verify the adequacy of controls and determine
whether further controls are required to obtain authorization of the proposed activity within the

AB. This result will assist in the closure of USQ TI?-97-0975.

A total of 99 hazardous conditions were identified as a result of the HAZOP process,
and are shown in the HAZOP tables, Table B1 .a and Table B 1.b, Appendix B. Table B1 .a
contains the hazardous conditions developed during the original HAZOP of the Tank 241-SY-
101 waste transfei system design concept that still apply to the current design concept. Nodes
that are no longer applicable are specified as deleted. Table B 1.b contains the hazardous
conditions developed during the supplemental HAZOP of the Tank 241-SY-101 above ground
PPP and overground transfer line waste transfer system design.
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Of the 99 hazardous conditions, 44 were assigned S2 or S3 consequences. All but 11
of the S2 and S3 hazardous conditions were found to have characteristics sufficiently similar to
the Representative Accidents to be considered represented by the BIO Accident category, as
shown in Table B7, Appendix B. Hazardous condition frequency was not considered in
assignment to an Representative Accident.

Tables B2, B3, B4, and B5 of Appendix B present the hazardous conditions grouped by
consequence category (S3, S2, S 1, and SO respective] y). These mbles contain the Item ID,
Hazardous Condition, Cause, Frequency Category Without Controls (Freq), and the
Environmental Impact Category (Env Cat).

Table B6, Appendix B, is a presentation of the potential applicability of current TWRS
AB controls to hazardous conditions with S2 or S3 consequences. This table is intended to
demonstrate that potential controls for prevention or mitigation of the identified hazardous
conditions exist in the TWRS AB. However, the specified controls are not to be construed as
the approved set of controls for the hazardous condition. Designation of the approved set of
controls is outside the scope of this hazards analysis report. The hazardous conditions are
listed in order of Representative Accident number.

Evaluation of potential controls for the S2 and S3 category hazardous conditions
identified 17 Hazardous Conditions with concerns relating to SSCS and TSRS. One hazardous
condition was associated with flammable gas deflagrations, eight hazardous conditions were
associated with waste spray leaks, and eight hazardous conditions were associated with pool
leaks. The hazardous condition associated with flammable gas deflagration has a potential
inadequacy in applicability of TSR level controls to Tank 241-SY-101 to prevent flammable
gas deflagrations when a riser is opened. The spray and pool leak associated hazardous
conditions may need clarification of the SSC designation for the above ground pump pit (PPP)
on Tank 241-SY-101 and the Overground Transfer line encasement connection to a 42 inch
riser on Tank 241 -SY- 102. Table B6, Appendix B, groups these hazardous conditions under
the appropriate Representative Accident. The hazardous condition IDs are:

Representative Accident 04 (Flammable Gas Deflagration - DST) - ID SYXFRO1-02.

Representative Accident 15 (Spray Leak) - IDs SYXFR-N5-05b, SYXFR-N5- 10b,
SYXFR-N5-12b, SYXFR-N8-20b, SYXFR-N8-22b, SYXFR05-24bl , SYXFR05-28bl ,
and SYXFR05-31.

Representative Accident 26 (Pool Leak) - IDs SYXFR-N5-09, SYXFR-N5-10a,
SYXFR-N5-12a, SYXFR-N8-20a, SYXFR-N8-22a, SYXFR-N5-05a, SYXFR05-24b2,
and SYXFR05-28b2.
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Although the 11 potentially unrepresented hazardous conditions fall under the general
category of Flammable Gas Deflagrations – DSTS, the potential for additional flammable gas
being released from the crust makes these hazardous conditions unique compared to those
identified in the AB. The unique nature of these hazardous conditions is being addressed in a
quantitative analysis that has been initiated because of concerns issuing from the Hazards
Evaluation documented in HNF-3645, 1998, Hazard Evahmfion For Tank 241-SY-101 Waste
J’urfaceLevel Growth, Rev O. The results of this analysis will determine whether the
consequences from such events are bounded by the TWRS A% and whether additional controls
are required. The quantitative analysis is being based on the following hazardous conditions
identified in HNF-3 645:

● ID # 101SYWLV-15A, caused by mixer pump failing with subsequent buoyant
displacement gas release event (GRE) combined with gas release from the crust
with ignition source present.

● ID# 101SYWLV-14A1, caused by crust growth with self collapse which creates
a GRE from the crust with ignition source present.

. ID# 101SYWLV-16A1, caused by a GRE during mixer pump removal
operations with ignition source present that results in ejection of contaminated
pump.

For the purposes of this hazards analysis, ID# 101SYWLV-14A1 has been
characterized into two conditions that could result in crust coHapse. These are physical
disturbance of the crust and water addition to the crust. Water addition to the crust is being
evaluated under two categories, water addition on top of the crust and water addition below the
crust. In the case of water addition the release is due to dissolution of the crust. In all cases
the crust collapse is envisioned to result in release of trapped flammable gas. Gas release
events related to mixer pump removal are not applicable to this hazards analysis.

The 11 potentially unrepresented hazardous conditions are shown under the
representative accident Flammable Gas Deflagrations - DST (BIO Section 5.3.2. 14) and are
further grouped under the applicable HNF-3645 hazardous condition IDs according to the
characteristics described in the preceding paragraph. Because the analysis has not been
completed only a partial allocation of controls was performed for these hazardous conditions
which resulted in some columns in Table B6 for SSCS and TSRS to be marked TBD (to be
determined). Completion of the analysis will be subsequent to the HAZOPS. This analysis
will determine, among other things, if SSCS and TSRS are required to prevent or mitigate the
accidents.
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Table B7, Appendix B, presents the S2 and S3 category hazardous conditions grouped
under the applicable BIO Accident Analysis Section. The Representative Accidents used in the
BIO accident analyses are shown as shaded rows in Table B7. As indicated above, all
hazardous conditions were found to fit under an existing Representative Accident in the BIO
Accident Analysis.
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4.0 CONCLUSIONS

The initial 241-SY-101 Waste Transfer HAZOP and subsequent supplemental HAZOP
identified 44 hazardous conditions having S2 or S3 consequences. These hazardous conditions
fit into six of the TWRS BIO Accident categories as shown in Table B7, Appendix B. All
identified hazardous conditions were judged to be bounded by the Representative Accidents in
the current TWRS AB with the exception of eleven flammable gas deflagration hazardous
conditions associated with crust gas retention and release. Seventeen hazardous conditions
were identified as having concerns regarding SSC and TSR applicability. Quantitative analysis
is being performed to determine if the consequences of such events exceed those specified in
the TWRS BIO Accident Analysis and whether additional controls are needed.
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HAZOP Team Biographical Information

Tony R. Benegas, PE – B. S., Mechanical Engineering; B. S., Engineering Sciencq PE, Mechanical
Engineering. Thirteen years experience in mechanical design, testing and fabrication of pumping
systems, remote equipment, and other various nuclear components and systems. Technical lead

for the 24 I-SY-1 01 Mixer and Transfer Pumps.

Michael F. Erhart – B. S., Chemical Engineering,. Eight years experience at Hanford at Tank
Farms as a Cognizant Engineer and Test Engineer responsible for Safety Equipment associated
with the mitigation of Flammable Gas Watchlist Tanks. Worked for two of those years analyzing
and reporting the Tank 241 -SY-101 Gas Release Event Reports for Process Engineering

J. Michael Grigsby - B. S., Mechanical Engineering. Twenty years experience in nuclear safety
and licensing, including commercial nuclear power and DOE Hanford. Extensive involvement in
investigation, analysis and resolution of TWRS safety issues including ferrocyanide, organic
solvents, organic-nitrates and flammable gases. Contributor to TWRS Basis for Interim
Operation (BIO) for organic and flammable gas hazards and controls.

Edward C. Heubach H – B. S., Chemical Engineering. Twenty-one years experience at Hanford in
the fields of nuclear waste management and nuclear safety. Specific experience inchrdes Process
Engineering, Project Management, and Safety Analysis. The majority of his experience is with the
tank farms, including the past eight years in Safety Analysis. Among the key safety documents to
which Mr Heubach has contributed are: the Tank Farm Interim Operational Safety Requirements
(IOSR); the TWRS BIO; the Final Safety Analysis Report (FSAR); and, safety documentation for
deployment of the Light Duty Utility Arm.

Surya N. Maruvada – M. S., Electrical Engineering. Over twenty-seven years experience in
nuclear safety, reliability engineering, safety and hazard analysis, probabilistic risk assessment and
regulatory compliance in nuclear power plants and DOE (Hanford) facilities. Four years in
reviews of Basis for Interim Operation (BIOS) and Safety Analysis Reports (SARS), including
Multifunction Waste Tank Facility (MWTF), Accelerated Safety Analysis (ASA), TWRS BIO,
and TWRS FSAR

Daniel. A. Reynolds, B. E. S., M. S., Chemical Engineering Over twenty years experience at
Hanford with most time spent in tank farm process engineering. Has been involved in safety issue
resolution for flammable gas, organic nitrate, high heat, source term and compatibility.
Knowledgeable in waste chemistry.

Grant W. Ryan, PE - B. S., Physics; B. S., Nuclear Engineering, PE, Mechanical Engineering.
Eight years experience in nuclear facility safety analysis and general engineering support. Have
authored numerous documents at Hanford to support safe operations. These have included
operating and alarm response procedures, safety analysis reports (TWRS BIO, TWRS FSAR),

calculation notes, topical reports, and engineering studies.
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Ml[ton V. Shultz, Jr. - B. S., Nuclear Engineering Technology. Facilitator for Tank241-SY-101
waste transfer HAZOP. More than twenty-four years experience in a broad range of engineering
and technical assignments at the Hanford Site. Experience includes leading Preliminary Hazards
Analysis (PHAs) and HAZOPS for a variety of TWRS projects, including several for the TWRS
FSAR and BIO efforts, contributor to the hazards analysis work for the TWRS BIO. Has
performed independent Nuclear Safety evaluations of reactor plant design and operation at
Hanford’s N Reactor.

Frederick A. Schmorde - B. S., Electrical Engineering Thirty years of experience with nuclear
facility operations, including twenty-one years in the Navy nuclear propulsion program, and nine
years at DOE Hanford. Significant in-farm experiences, including field operations and
Characterization Projects sampling operations. Currently certified as a Tank Waste Operations
(TWO) Shitl Manager and an Operations Engineer. Certified as an independent nuclear safety
integrated audit team leader, sub-team leader, and auditor,

Ryan D. Smith – B. S., Mechanical Engineering. Five years of experience at the Hanford Site with
the last two years specific to nuclear safety and licensing support, Extensive knowledge in
flammable gas related issues related to pumping nuclear waste to and from TWRS facilities.
Licensing engineer and key team member in establishing the Authorization Basis (AB) for Interim
Stabilization and reconciliation of the LANL Safety Assessment (SA) with the TWRS BIO.

Robin S. Sullivan - B. S., Metallurgical Engineering. Assisted facilitation for Tank 241 -SY-1 01
waste transfer HAZOP, Over six years of experience at the Hanford Site with the last two years
specific to the TWRS BIO and FSAR development and AB maintenance and clarification. Has
performed PHAs, HAZOPS and hazard evaluation reviews and is currently a contributor to the
safety analysis and documentation for the TWRS AB and the International Safety Program.

John C. Van Keuren, B. S., M. S., Ph. D., Nuclear Engineering. Twenty-seven years experience in
the Nuclear Industry Experience in safety analysis areas includes extensive support for TW’RS
FSAR/BIO including source term preparation, toxic consequence methodology, and a number of
accident consequence analyses including spray and pool leak consequences.
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natcrid
kmwqumces
mmdsd by BIO
,.3.2.20

,00101’
di.ac!ive
n.tuid
hq.e.ces
,oundedby BIO
.3.2.18

S“ggestd
Sscs

Non,

.Sug:cstcd
TSRS

None

cover Mocks I LC03.1.l
AC 5.22

‘Tank 241-
SY-101 new
riser pit

Leak detection
I

*Drain i“ PPP
I

+

$P”mp
Sbutdmm
Interlock

Cover Mocks LC03.1,1
AC: 5,22

*Trek 241-
SY-1OI new
riser pit

uak detection I
*Drain in PPP I

Ek-l---

Con
cd

so

ii-

Ei-

$3

Frecj
cat

F3

m,”
cat

EO

Rcma,k$

Pump pwfwlmulce
issue.

Inwemed solids
m“tent oftramfer
may cause problem
with Tank 241-SY.
102.

Covered by
radiation protection

pro9~.

Tank 241-SY-101
new riser pit should
k treated like a“y
ofher !&lrlsfer
sysfem pifs

‘1’a,,k24! .SY.10 1
“e,v riser pit sko.ld
b. treated like any
other tmmfer sysfen
pits.



Table B1.a. HAZOP Table - SY-101 Waste Transfer System
NumberOFPages= 17

Nod,ItemIll

SYXFR05.
24c

SYXCR05-
24d

SYXFR05.
25

sYxFRo5-
26

SYXFR05.
27*

SYXfW05-
27h

sYXFR05-
28,

Process
Vmi:,bk

%w

G.idc
word

<oh,”

II@)

Reverse

Iligh

Rigb

Low

Pomihle mums of
dwk,tio,,

Rum.. error
tausins incorrect
valving.(flush pump
must he oif)

Plugged line

Rum. error or
equipment fnilme
.8,,s., own” Row
ratet.ie a;ove
dwixd point

Siphonco,]diti.n
fmm receiving fak
to supply tank

Pl”gginz at the Tw&
241-SY-102 drop
log due to
solidification o!’
,V%ste

Pluggng at the Tank
24l-SY-102 drop
leg due to
wlidilieotion of
waste

Ew@.t f~ihlr.
r.adli.g i“ valve
adi”$ m a Idocka$e

Transfer pump
f*ilure

Hnzardo,,s
Condition

Release of
radiowlive I@id
fiotn flush tank due
to pool leak cauwd
by backflow of
waste i“lo flush
,ystml

BIO 5.3.2.1S

Perwmel qmwrc
concern d,,, to waste
trapped in transfer
lint

No safely
sigmifica”c.

No safety
significance

Spray leak.. it the
24 1.8Y-B pit at

BIO 5.3.2.20

sp,%y leaks Wthe
Tanl 241-102-8Y
02A pump pit at
i,,mwr c.nn*~ion~
due t“ Iti& pre%s!we

BIO 5.3.2.20

No safety
si~ilica”ce

Co,,scq”ence

Formation of
,UI’!,CCPod due
to mwflow of
flush tank

eqmwre

Transfer rate
ah.,. des,,ed
value

No safely
signitica”t
m“wq.e.ces -
operational
delay in order t.
restore tmk~ to
dmired stale

Aerosol rdm,e
,“d pool
forlmtm” as
postulated hy
BIO 5.3.2.20

Aemsd ,.1,,,.
a“d pd
fomalio” a?
postulated by
BIO 53.2.20

No signiticmt
safety
con5cquenc&s
operational
delay

s uggestc’1
Sscs

Servicewater
backilow

Press”,.
Switch a“d
alarm

Nom

Nm.

~
Antisipbcm
design

*New Lak
Detectors
installed

*N.w Leak
D.1,c1oE
itLstdl.?d

NO,,,

suggcsfo(l
TSRS

LCO
3.1.2

Nom

None

Now

LCO
3.1.1
AC 5.22

LCO
3,1.1
AC S.22

None

—

lhq
cot

F2

F3

F3

F3

F3

F3

173

—

Re”,nrks

Requires multiple
eve”tsffail.res to
occur (flush pump
inoperable, valve
mispmiti.n, and
transfer occwrinz,

Covered by
radiation protmlio”

None

Sipbo” wmt would
only equalize the
q“a”tity of matmial
i“ the two tanks -
they are at the same
elwat i.”.

Jumper connection
evaluated for tbe
dead head p,~SStl,,
for the p“rnpi”z
system.

Jtmper comedians
evdwtted for 0).
dead head p,=,”,.
for the p.rnpi.~
system.

None



Jumber ol

Itcm ID

:YXFR05-
!8b 1

;YxfXo5-
!8b2

$Y,xFRo5-
18.

SYXFR05-
28d

ges,

id.

—

Pr”ccss
Vavi:tblc

K!.,,,,,

mid,
word

m“

).I,”

.Ow

Table B1.a. HAZOP Table - SY-101 Waste Transfer System

Possible csuses of
dwiafi.n

Wdured
inellmk!n~ flmze
,r .?1.. inside TanJ
:41.SY-101 new
imr pit

%uptwcd
ineileakins flanse
,r V.IW inside Tank
!4I-SY-1OI .cw
is,, pit

-hman emor
:amsinsincorrect
mhi”g (flmb pump
nust be ofi)

?Iuggedline

m,~,d.”,
Condition

<01.8s.of aerosol
;emrated i“ Tank
!41.SY- 101 new
iser pit due to spray
cak from line,
I*.S. or valve.

‘..1 release BIO
i.3.2.18

1.1..s. ot’liquid
wrotei“ Tank
Z41-SY.1OI“ew
iser pit d“. to leak
km line, ilanze or
d.. formin~ pool

?..1 leak BIO
5.3.2.20

Release of
adioaclive Ihuid
iw topool Ie;k
:auscd hy backilow
,fwaste into flush
iyslem overflowing
I)ush!ank

Consequence

%,,0s31AU,.
>fradioactive
naterid
‘co”sequences
.S than high
low duo to IOW
,ressure)
M“seq”e”ce$
rounded by B1O
!.3.2 .18

4.,0s01 Am..,
>fradioactive
materid
:Co”seque”ces
lessthan high
11.,”d“, 10low
mess”,.)
Consemle”ces
bound~dby B1O
S.3,2.20

Ikmmticm of
,Ufi.acepool
outside Ts”k
241-SY-1OI
new riser pit
Comeqw”ces
Ihotmdedby B1O
5.3.2.1S

No sigitic.nt
mSety

Suggdcll
Sscs

Cover blocks

*TanA241-
8Y-101 “m”
riser pit

Leak detection
m PPP and
Encmement
well in Tank
24 I-SY-1OI
new riser pit

*Dmi. in PPP

*Pump
Sh”tdovm
Interlock

fk)”,, blocks

*Trek 241-
SY-101 new
riser pit

Leak detection
in PPP ,“d
Encasement
W.SRi“ Tmk
24 I-SY-101
“ew riser pit

*Drain i“ PPP

*P”rnp
Shutdmm
Interlock

Backtlmv

wend..
dwims (spray
leak)

Nom

Suggested
TSR,

rransfcr
;ystem
:“pplenw”
d cover
[co

I’mllsfer
lyswln
,Upplemm
al .0”.2,
rco

None

m“,

!hmark

MA 241-SY-101
mv riser pit should
,. treated like a“y
iber trmnfcr sysfern
,il.

The transfer system
vill have ifs mm
eak detection
:yslml.

!’ank 241-SY-1OI
m. riser pit should
,. treated like any
Xhcrtransfer system
,it.

me transfer systcm
uiIIhave it<own
eak deteclio”
,qstem.

ion.

— —
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Table B1.a. HAZOP Table - SY-101 Waste Transfer System
Number of Pages= 17

Item ID Gublc Possible muses of B3zmlf0us conseq”en.e S.gccsted ~:~~d cm, Freq E“v
N“,!, Pmccss

Remark

deviation Condition Sscs C%t cd cat
V:wioble \votxl

ode 10: Deleted due to CIXUILWi,, design dtw BAZC31>completed
.de II: Tank 241-sY. 102 ‘link Waste

YXFR11-

n

Tcmpcrfiture
Non. NA r-

i-

i.,,,
wind operatinz
xmdhion

1A

LC 5.12-
vast.
mnpatibil

:Y

LC.5.12-
Nasfc
mnpatibil

lY

\fl 5.9
4.C5.10
.Co:
!.2.1

Vone

xw tcmperatwe is
he desired operating
;.”dili.n oftbe

4

Yxml 1-
Sa

YXFR I I-
5b

,YXFRI 1-
6.

;YXFR1 1-
!61>

SYXFRI 1.
46c

sYXFRl 1
47

,s,mk in Tank 241-
3Y-102

2reati.n of’a tank
rhenmd str=, i5 not7{.siyidcmt

,f.ty
o“,eque”ces
dmi”istrztive
cmcem

.cak into
,nnulusOfT<mk
!41-SY-102

r,,,,$f+r of hsat
;eneratiw wM.
tom Tank 241-SY-
[01

Transfer .I’beat

teneratinz Wa?te
r,.,,, Tmk 241-SY-
10I

Drop Icg dc~,zn
error results i. waste
level bei.~ below
discharge point -
t“tmi.ed WSeS me
released as wsst< is
dischmged

Drop leg design
mmr results in w<wie
1.,.1 1)4!,*below
diwbwe point -
e“tmi”.d &assesarc

{0,1.
3safety issue
:omider.d

tiith waste
:o”ditio”s “.1
%vemd by current

operational concern.
BIO 5.3.2.13

rbennal sfress i? not
* safety isstte -
considered

A“tborhiion Bmts

E.ce.<ive heat up
rat. causes thermal

—
‘rmwy rank
mk detwfio.
V.*,,.,

I

i--

1

II

ii--

stmsintank
skudural a“d

o.aation.l concern.
~10 5.3.2.13

None
potential leak

Release of +m”dde $,s Xi’f
mntilation.,,,.1

mdioacfive aerosols
due t. Rmmmbk
sas deflag’ation in
Tank 241-SY-102

:vcdu[io”and
gnition rmdtin~
n radior+ctivc
,,,0s0! release

BIO 5.3.2.14

Release of toxic qa,
Occupati.ml safety
a“d health
guidelines for toxic
gas exposure.

No”.,.\\,1.*W1
Pwxmllel
qmsurc to toxic
material

to envimmne”t f;.m
Tmk241-SY-102
*“d e,p.,tl,e of

This accident is
b.u”ded by tie
analysis contained in
BIO Section
S.3.2, 11, Mixing,of
I“comfmtihl.
Mnterial-T..ic
Vapor Generation.

No”.

released as wasfe is
disclw%wd

I,Awel
NoneDrop leg design

wor rewlti i“ waste
level bsing below
discbwe paint

I>oordistribution of
solids d.. to low
level to be covered
u“dcr agitation, iter
SYXFRI 1-4Sa

S,, SYXFRl 1-
4s . through G

Non.

No”.

.mv

Rigb

fbrougb e

No safety or
operational impact

OverRow covered b>
BIO.

N. safety or
operational
impact

NmeBack pressure on
,@m dw tO
iwreased bead..

Lad

drop leg — —



Table B1.a. HAZOP TabIe - SY-101 Waste Transfer System

hmbel- of

Item If)

YXFRll-
8.

;YXI:RI 1.
Mb

3Y.XFRl 1-
48c

sYXFRI 1-
48d

sYxml 1-
48,

Node 12: P

sYXFRl2-
49a

Process
Vmi:ddc

-

-
:it, oo!l

-
gtat,on

Guide
word

Poor
Mixins

>0,
lixins

mx
Itxiw

.0,
4txiw

possible musts of
dwintion

AW liquid level
]reve”ts drop leg
“remdistributing
:dids

I HazardousrCmdition
Flammable gas
deflagmtion d!,. to
increased gas

sene=tiOn in Tad
241.SY.102 ,,s”11s
in ceksse of
mdbacliw aerosols

I

?elesx a“d igmtion
>fflamable gas in
mnsfer Ii”.
.esult~”gin
Cenerati.” of
radioactive *erosols

BIO 5.3.2.14

Plugged Ii”. from
didi@ing waste
rasults in opcmtional
consequences and
bigb mdiatio” field
in Tanl 24 I-SY-1O
new riser pit

Conscque],ce

Flammable gas
ipition due to
i“weased gm
Se”eratim from
i“cmasc of solids
lay,,
C!omp*tibility
issues

Addressed by
13105.32.14

Compatihilhy
issues

Con@ihUity
issues

Compatibility
issues

Compatibility
ikmes

1 Inability m
flush line when
dmired mating
potential for
flammable gas

sencratiOn in]the
tmnsfcr line and
rdms. with
igmition BIO
5.3.2.14

2 Failure to
provide adequate
dilution for
transfer resultinz
in plugging (see
node 2)

S“zx.stcd
Sscs

XT
,e”tilat ion

w“,

m“.

)40..

Nom

“ggestd
TSRS

c 5.12

v.”.

None

AC: 5.12

AC. 5.12

ic 5.10
4C 5.11

con
cat
;3

so

so

so

so

;1

Frcq
cat

,3

F2

F2

F2

F2

~

Remarks

40”.

Non.

None



Numbero
lttm ID

Y3WRI2-
9b

;YXFR 12-
19C

1%3,.s$
Variable

low

mw

Guide
Wrmd

ou.mv

IOuaw

Table B1.a. HAZOP Table - SY-101 Waste Transfer System

11..0,’1011s 1Possible uuscs of
deviation

{ater supply tank is
mptyinosupply

+ozenkkmsed hm

Condition

Release and igmition
Mflamm.ble gas in
Ikamf.r line
msukin~ in

generation Of
radioactive aerosols

BIO 5.3.2.14

Plugged fine from
solidifyingwaste
remlk i“ operational
cmseqmnce, and
higj, radiation field
in Tank 241-SY- 101
“e\v riser po

Rdeas. and i~ition
of flzmablc w in
transfer lina
resulting in
ge”,erati.n of
mdtoactive serosols

BIO 5,3.2.14

IYqsed line l?om
solid,fii.g waste
rewlts in operational
..m,q”~”,,, a“d
high radiation field
in Tank 241-SY- 101
“W rixr pit

Comeq”encc

1 Inability m
flush li”c when
desired creating
pote”tid for
fltmmmbl. gas
ge”eratio” in the
transfer line and
release Whh
ipitim BIO
5.3.2.14

2 Fa,!”r. to
pmvida adequate
dilution for
Iransfzr rtwltins
i“ pl.2sing (see
“ode 2)

I Inability to
flush Ii”<whtn
desired creating
pokntid for
flammable EW$

s~n~~tion in the
transfer fine rind
release with
iglition BIO
5.3.2.14

2 Failure to

provide adeq@
dil.tie” for
Wmsfsr resultins
in plussins (see
node 2)

Suggested
Sscs

<0”,

;.ggcstd
mm

AC5.1O
AC 5.11

AC 5.10
AC 5.11

Renmrks

Jo”e
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Number ofPaces,
Item 11)

YXFR12-
3.

:YXFR 12-
;3b

1+0.6s
V:triahlc

,ressme

Guide
lVord

.aW

h,

TabIe B1.a. HAZOPTable -SY-lOI Waste Transfer System

Possible C.USCSof
deviation

ump is not

p,r~ting due tO
perator error or

wipment f*ihlre

Ma supply tmk is
mptyln. supply

Hnmrdo”s
Condition

Release and iyttion
offlammable w in
lKamferIi”.
resulti.s i“
generation of
mdicmtive aerosols

13105.3.2.14

Plugged line from
solidifyiw wale
rewlts in opmatiomd
mnsequem.< and
bigj radiation field
in Tank 241. SY-1OI
new riser pit

Release a“d igition
of !hm.ble s.s in
transfer he
resulting in
generation of
radioactive aerosols

BIO 5.3,2.14

Plugged line from
solidifying waste
results in opwati.na
conscq.ences a“d
high mdktio” field
i“ Tank 241-SY.10
new riser nit

Consequence

1 Inabilityto
flush line when
desired weati”~
potential for
flammable s.s
genemti.” i“ 11,.
transfer line and
release with
i~itio” BIO
S.3.2.14

2 Fnil.reto
provide adequatt
dil”tio” for
transfer res.ltin:
in piuzsing (see
node 2 a“d item
SYXFR12’49 a
fbmu~ d)

1 I“aiilhyto
fl.sb line when
desired creatit,~
potential for
flammable w
~meratim i“ the
tramfa he and
release with
i~ition B1O
5.3.2.14
2 Iiil.reto
pm,<ds adequnt
dilution for
transfer raxdti.!
in plugging (see
“ode 2 a“d item
SYXFR 12-49 a
tbmghd)

Snggesfed
Ssc,

JO”,

v.”.

.ggo,t ,’1
TSRS

Lc. 5.10
ics.11

ic 510
W 5.11

Freq
C,,t
~1

r

—

Remarks

lone

40!,,



Table B1.a. HAZOPTable -SY-lOI Waste Transfer System

m
L0

Numbel- of

It,,,, ID

SYXFR12-
53.

SYXFR 12.
53d

sYxIJt12-
54

ges =

sod,

2

12

12

Process
Vmi:,bl,

kels” ,.

+3,{,,,

,Ig

AW

?.ssible causes of
deviafion

mzenldamag.ed line

{.(w shuVfaib,re

‘Iussed Ii.dpump

Condition

Release and ignition
of flamable gas in
lkamfer line
m.wltin~ i“
generation of
radioactive aerosols

BIO 5.3.2.14

Plugged ii”. from
solidifyingwaste
results in operational
co”seq.enccs and
high radiation field
i“ Tank 241-SY- 101
“m. riser pit

Relam and ignition
of flmnmabk 4*$in
tm”sfer line
mulling in

sencration Of
radioactive aero,ols

BIO 5.3.2.14

Plugged line h.
solidil~ng w:,slc
results i“ opmationd
conseq”enc- a“d
bigb radiation field
in ‘r*”k 241-SY- 101
“ew riser pil

Hush capabiIity
ir”p,ircd

Consequence

I bmbililyto
flush Ii”e when
desired creatin~
pots”tid for
Ilamabla gas
~enemtion i“ the
Ira”?fer Ii,m and
release with
ipitio” BIO
5.3.2.14

2 Failurefo
provide adeqtmte
dibttio” for
Trmsfw resulting
i“ plugg,ins(see
,,ode2 $“ddcm
49 t-d)

1 Ind,ilityto
Rush Ii”e Mm”
d-ired creating
potential for
Oamable gas
se”emtim in the
transfer line and
dame wilh
i~mition B1O
5.3.2.14

2 Faibnrelo
pmvidt adequate
diboi.n for
wa”sf<r resulting
i“ plusgi”g (se.
“ode2 a“d item
49 .-d)

No sigvficant
s#fety-

q,0”,, ,1,,,..s

suggested
Sscs

40”,

Q.”.

;Uggmtd
TSfts

AC 5.10
AC:5.11

ic 5.10
K 5.11

h)
M

1

:1

;0

Remar!is

?0”,

<one

I’htscondition hm
mknlir.1 for
ncrcascd personnel
adiatio. e~osure ii
“*K Iity to flush
.SUILSi“ plugged
ines,



(umber c

Item In

:YXFR 13.
is

lYxFR13-
56

ECS=17
1%,,,ss
V,,riab!c

low

‘low

Guide
\vord

.0”

ligh

Tfible B1.a. HAZOPTable -SY-lOI Waste Transfer System

Possible muses of
devintion

lumao emor or

<P,ipmentfaib]re

<ozzle breaks otY
mating minor
fisturh,”ce of
rustfwaste

* represents new controls that may be required

Abbreviations:

AC – Administrative Control
BIO – Basis for Interim Operation
DF – Design Feature

LCO – Limiting Condition for Operation

xh,zdous
C.nditi.n

%monnelqm.re
o excessive
adtation d.. to
m“fficimt dec.n

Rdaw d
xdtoactive awosols
i.e to ignition of
flammable gas in
r,k 241.s1’-101
mleawd due to crust
ikturbmce

Consequence

r,~”,f,,pump
ml adequately
iecontarninateif
~“ri”~ removal
resting high

:wos~,re
@e”t id

Potential (or
minor gas
release, igition
m,d radioactive
aerosol relezse

BIO 5,32.14

Suzgcstcd
Sscs

!0..

m
entilalion

uggcsted
TSR,

!0..

ic 5.10
LC 5.11

con
cat
:1

;3

Covered by
radiation protection

pr09am.

Contiols exist for
mixer pump spray
ring covered by
LAUR-92-3 196
(wHC-SD-WM-
SAD.033), cover
deco” ring.

500 gal fbmb ,.,s.s
bydmgen
conce”trati.n by 25
ppm.

C.nfrols exist for
mixer pump spray
ri”~ mvcrcd by
LAUR-92.3 196
(WHC-SD-WM-
SAD.033), cover
deco. rins.
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Number o

Item ID

Node N5: N
sYxfW-
N5-01

SYX[X.
!45.02

SYXFR.
N5-03

sWXFR.
N5.04

SYXFR.
N5.05

—

Table BLb HAZOP Table - SY-101 Waste Transfer System (supplementaI HAZOP)

Process
Vark,bk

nt BOXon SY.
low (PPP
csdspace
Irnospkcre to
o,,k 241.SY-
02)

low (PPP
CWisp,c.
trnosphex to
‘atlk241 -sY-
02)
‘low (’rank
41. SY-102
G!dsp.ce
tnmsphwe to
,PP)

‘low (PPP
Mdspk
hnospherc to
.ank 241.SY-
02)

-
,NoPPP)

Guide I%ssihle causes of Hazardous Consequence suggested Suggested con Freq Env Re,,,mh

Wcmd devintion Condition Sscs TSRs C:,t C:lt cat

7
I PPP
Nollow

-
blow than
i%”.

(any)

Backflow
(from SY.
102 to
PPP)

Bddlow
(fiwn sY-
102 to
PPP)

Bactilow
(into PPP
instead of
Tank 241.
SY-102)

Desired condition -
the PPP is not sealed
(it is “ot the d-i~
intent to have a
specific flow rate
mtaldidwd thmugl,
the PPP)
PPP not smlcd
(ve”tikdio” system
draws “csative
prcmm % SY-I 02)

expected condition
V*”tilnlionFadure

SY-102

pr~.~lri=tion (lank
bump, GRE)

13ackllmvof
e“,awmc”t lion)
primary line leak
(break “Car PPP or
SY-102 .Wcmenwnt
end plugged) - plus
failure 01’PPPdrain

None

NO1m accident

Mimr dew 0!’
radioact ivehoxic
Co”tarninationto
atmosphere due 1.
ve.tilatio” Ctikm

Release of
mdiosct iveAOXic
material due to

w,~,ri..~io. i.
Tmk 241. SY-102

Release of
mdi”active liquid
thxn PPP to the soil
dw to pool lknk

None

No conwquencc

Systm SO*S10
mnhient

pr=,,re -
potattid for
minor rdwws,
NOsis”ifimnt
CO”sequcnce
Rd.-e of
aerosols out of
PPP a“d S\’-
102

OVdow of
PPP

NIA

N/A

Nom

DF Lengl,
of
pipclencawm
c“t reduces
potentkd
flowmte a“d
partic”kate
Ir,”sf,r

DF PPP
will “01 ha
positively
seakd -
clini”at es
potential for

SPI*Yie~~

Dfl Drain in
PPP

VA

WA

i.”.

w“,

Q.”.

N[A

N/A

F3

F3

F3

JOne

hrrmtdesiW
mwept has OGT
“casement open t.
rank 241-SY-I 02

‘lsc*m.mt of d I.tcd
;Y- 10I waste into
;Y- 102 has be,”
:vakmted and \VZ,
Determined..1 to
:ha”g.eTank SY.
I02 clm.,ifrcation
Rmk bump and
3RE ace evaluated
“tbcBIO. Tle
>rcsenceofihe PPP
,“d i“tawmmclion
]fthe sY-102 tank
lomo space with Ike
‘PP do not create
lew rele=e
:ondhio”s
?ncaseme”t is
loped 10direct
:“ca$ernentRow 10
rank 241-SY.102
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Tabie B1.b HAZOP Table - SY-101 Waste Transfer System (snpplernental HAZOP)
(umk c

11,,,, ID Possible mums of
devi:)fion

See Node N8 for

Ihamlous
Condition

— —
Suggested Suggested

Sscs TSR,—.

w
Vod.

K--

~

~s

N5

O,kn!
m-

N8

Guiac
~
fisItiLow

mw

.Ow

Low

Low

1+0.6$
Vminble

%mper.t ure

‘empmatur.

None

hoseiline
EXIrune cold

Seal loop is situated
tlh.”, Tanl 241-
8Y-1OI hdspacc
and lb. radiant heat
a.wciated with the
tank preventing it
from freezins
Addressed in cumxo
HAZOP,

Ii<.zins the
sealloop drain
during primmy
line leak
condition

Release of
mdi.adiw waste
from PIT to soil
wrfzca dm m Iin.
leak with pb,sged
PPP drain

:YxFl<-
i5.16

;YxIX-
45-17

$YXFR.
N5-1*

Node N8:
sYxl’’l{-
NS-19

sYXFR-
N8.20

Ihcwment
desigmd to
draio hack to
Tank 241-
SY-102

cawing
overflow of PPP
Plug,gins.fline Proceduralhmhilily totrmstir

\,,aste - operational
upset

-
.“ transfer requirement

~for*
preheated
line

d“, to low
temperature in
PPP

line
e“e.wnlent PPP does not have

heat Iracins on
i“temd comp.ncnh.

Rxfiatio”
,0”1,01
practices
None Seals arc situated

ahov. Tank 241-
SY-10 1headspacc

!Xreme cold
weather

Release .I’.nliltere
tank aeromldg.s 10
mmoqd,ere due
freezins of PPP
conmctio. seals -
Requires tiiihmeof
ve”lilatio” ttx
rdea,e !0 occur

F,,.,,”< of
S.ASthat isolat.
the Tank 241-

Tmk 241.
SY-1OI and
Tank 241-
SY-102
Ve”dktion

I’anpcrat”x

-
,ndTr:m!t.r L
1,10,”

Co”finumnf

td
b
m

and the radia”i beat
associated with tbe
tank preve”ti”g it
from free.ing.

SY-10!
headywc from
1!,, .I!nosp!mre
at the PFT
connecliom

See llNF-3966

W,lmll

NIA NIA

S3

N/.\

F
!/A NIA NoImzardous

m“diticm idt”tificd
lhat were not
.Irmdy identified
in Ihc c.rm”t
H.4ZOP

‘2 F3 Nom

No ,,.). b,ztwdom
conditions identified
that u,erc d flerent
from SY-101 wzwte
transfer HAZOP

Release of
mdi.active waste
from PFT to sod
surface due m
wi.xnic event
damaging OGT and

Prim.g pipe

Pm”ay pipe
a“d c“cmement

DF
st”ldure.
footi”ss s“d
aswmialed

equipmel>t
desigwd to
meet seismic
requirements

Emwm.y
response
pmccdum%

hsmic eventLow

severed cawing
pool Ie,k of
waste
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Table B2. Haza
ID

sYxFR-N5-05a

SYXFR.N5.05b

SYXFR-N5-09

sYXFR-NS- 10a

SYXFR-N5-f Ob

SYXFR-N5-1 1

SYXFR-N5 -12a

SYXFR-N5.12h

~

sYXFR-N8-20z

SYXFR-N8-20b

SYXFR-N8-21

sYxFR-N8-22a

SY.XFR-N8-22b

SYXFRO1-02

sYxFRol .05

SYXFRO1-07

SYXFR02-09

dons Conditions With Potenl
H.wnl.u. Condition

Relemti ot’rmi,oacttve liquid from PPP to fhe
soil d,,, to pool leak

Rdcase ofmdioactiw liquid t?om PPP to soil
surii.e due to leak fonnins pool

Rdcmo ofradmactive wzute from PPP 10soil
surtiw due 10wismic ew.t dmnwzi.z PPP
and pi tmuy pipe (hose) “ u
Relwse of’rmbmctive nwosols dam PPP to
mnoqdwr. dw to seismic event damaging
PPP and nrimaw ni.c (how). .
Reimse ofmdiowti.c waste t?om PPP to soil
surtke due to t,ehtcle!*,,tlipmet,t impact
damaging PPP and prima~ pip. (hose)

Rdeme .I’radiotwtive wmtc from PPP 1. soil
surliw= due to wind drive. missiles damtging
PPP and mimmy oim (h.sc)

Relwe ofr:,dmnctiw nmo.ok from PPP to
atmosphere clue10wind driven missiles
dmmsi.g PPP .md primq pip,(hose)

Rck.se ofrdioactive waste from PPP to soil
s.facedueto mimwvhe (hose) leak wilh
plugged PPP dki” ‘ ‘ ‘

RCIMLWofradmwtive waste from PPP to soil
surkce due to seismic event dan,asinz OGT

-d Pfimw !@ 01.s,)

Rekxe .!’radioactive aerosols from OGT to
atmosphere due to seisnm ew.t damaging
OGT encaseme!)t and orimmy pip. (hose)

Release ofrxfi. active waste from PPP to soil
surtix d.. 10,,el,icle/ec,tlip(l,e,,t mpct
dmmging OGT ..4 primmy pip. (hose)

Rdcaw of radioactive waste from OGT to wit
SML3C.d.. to wireddriven missiles bre.chkg
enmwnent rind .rimmw oi.c (hose). . . . .
Rekme ot’radionctsve aa .s.1s f?.”, OGT to
atmosphere d,,. to wid driven missiles
breachinc encasmnent snd primary pipe (hose)

Flamal,k w ignites in Tank 241. SY-101
when riser xtivitim muse spark rcwdting in
mdmaclive aerosol release

Localized lo~d mt.”tiaily dmnaees Tank 241.
S1--10I dome/:tscr crcaii”s urd~lteredpath
tbr aem,.1 relem,

Fla.MmddGKMgmcr.ted a“d ignited in Tank
24 I-SY-I 01 due to i“trmive aclw!ty resulting
iii rele<mtof mdioacliw iwms.ls

Flmm”.dde gasipitioni.Tmk241 -SY.102
during drop leg msrallation results in aerosol
relmse .!’ m,imtctive “mtcr ial

d Significant Offsite Consequences (S3)
Cmuse Freq En.

Cllt Cxt

BackOow of enc.mement from primwy line F3 E3
(hose) Ieok (break new PPP m SY-102
e“case”I*”t end plugged) - pi”%failure of PPP
dmin

! !
Primary line (hose) spray leak (break in PPP, F3 E3
,X$., Exle”sioo,S,or OGT e“cmemmt)

Waste leak witbio the PPP etwlmure or SY- F3 E3
102 ‘,Riser Exlemion (and pl”ssed drain)

Seismic went F2 E3

Seismic event F2 E3

Vdnclo/ equiptne”t stcikin~ PPP F3 E3

Wind driw” mi.csiks FI E3

I I
VAnddriven missile, F] E3

I I
IXkeme cold weather FO E3

S.ismic went I
F2

I
f33

I I
Smsmic event F2 E3

I I
Vehicle/ Equipment impacting OGT F3 !23

Wind driven missiles

I

Fo

I

E3

,
Wind drive” missiles FO I E3

I 1
Ovedoaded 1.IIAdome dw m PPP menddy FI E3
i“stdlation

I ,
Itwrlim! of PPP ruwmbly into tank dislud,s F3 E3
wask rdemins !lamable gas
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Table B2. HaI
ID

;YXFR03 -12a

SYXFR03-i2b

SYXFR03-13a

SYXFR03-I >.

sYxFRo3-15b

SYXFR04-17

SYXFR04-18

SYXFR04 -22

SYXFR05-24b 1

SYXFR05-24b2

SYXTR05-24C

SYXFR05-28b 1

SYXFR05-28b2

sYXFR05-28C

SYXFR05-31

Ious Conditions With Potent
I1mmfo.s Concliti.n

kos.1 rekase ofrmfkmctive material due to
hansc ofsolubility cm>sinslarger quantity of
,cwipitated matwid msuki.g i“ i“mense of
Immud,le gos being trapped .“ pwticlcs in
rsnk 24 I. SY-101 resulting in BDGRE with
qnitm”

sniw of sisniticant quantities of Oammabk
;m !“ Tmk 241-SY- 101 released from
Iiss.lution ofcmst causing radioactive aerosol

<61..5. .fr.dioactw. .mds due 10ignition
f lars quint ities o!’flammable w in Tank
!4 1.SY- 101 rdcaszd from buoyant
b,pk,cen,et,t GRE

Wioactiw aerosol rcleas. due to \vater
ddhio” dmolvi.g crest causing GRE with
gniti.n i“ Tank 241-8Y.1O 1(HNF-3645,
10I SY-WLV-23.4T)

Kadiowttve ..,.s.1 ,.!.s. due to water
addition dksolvins crust causins GRE with
,mition in Tank 241-SY- 101 (HNIF-3645,
;OISY-WLV-23.AT)

Rmiioacli.e aerosol release due to spray kak
dtsolving crust musinx GRE wiOti~ition in
~mk 241-SY-101

Rsdioaflive aerosol releaw due m igition of
tlmu”abla gas released from disturbed oust in
Tml 24 I-SY-1OI Also identided in HNF-
3645, ]tetn 10lSY-WLV-22AT

bmition of sicniticmt mmntities of flammable

,+1,.,,

Rclezw ofr,tdiowtive awosol released in
Tdnk 241-S Y-10 1 PPP Au*to Iet%kfrom line,
Han,. or “.1.,. .
OVW!1OWof Tmk 241-SY- 101 PPP d.. to
Iwk from line, flange or valve

Releose of radioactive liquid thmn Rush tank
d,,. to pool leak caused ~y backlow ot’waste
into flush system

Release 01’acrmol generated in Tank 24 l-SY-
101 PPP due to spray leak from fine, 11.ngeor
“81”.

Rekasc of liquid waste in Tank 241-SY-1O1
Pl>Pdue to kak !iom Ii.% fla”sc or valve
!&mit,g pool

Rebzm of’radmmtive Iim!id due to rmol leak

1Significant Offsite Consequ
c,,”,.

Failure ofswvice Wat.c beating rti”ltins in
addition .I’cold NI“ti.” watw with liailuroof
transfer pump coolins wwt. cxusi”g Iarg*r
qwmtity of’precipitated materitl, ihmaed
acc.rmdatim of flmmmbk gas trapped

Hot flmbldilutio” water added (failure of
Mnpemture confml) coupled with failure to
tm,,sfcr n,aterid

Hum,” wmr or instrument !??ik,reresul!s m
ewes$i,w lra”sfcr or sipbo”i”$ Fti lure to
co”li”w crRE prwe”tmn due to i“ati Iihyto
opcmte miwr pump - Mixer pump mclio. in
crust - kliwr pump wctio” out ofwmte

Ewwsiw diiution without tmmkr occurri”s

-phtgged fra”sfir line

.Imd pump

.b.d Rowmclws

-OPMOI ~morCOUPl*dwith i.st~ment e=Or

I“advefle”t dmi.i”s from the flmh tank

Rd. i. pipe (spiny Iwk) i-id. dome space

Rapid tm”sfer dtslwbs crust seater than
postulated

f1.1Rushldilutionwater added (failure of
tamperat”re m“tml) coupled with failure 1.
trtmsf.r matsrial hems tmti wrote

Ruptured bndiesking Ra”s or V.IW inside
Tank 241. SY.101 PPP

R“ptwed b“elle.king flange or ..1.. inside
Tmk 241. SY-101 PPP

H“mm error ca”si”s i“mrr<ti vd.i”z (Rush
pt,mp mu~lhe ofh

Ruptured Iinelleak,”g Oa”ge m valve i.sids
Tank 241. SY-10 I PPP

Rt!ptumd Iirmlleaki”g Ilmsc w valve imids
Tmk241-3Y-101 PIT

Hu.um error causing i“cmrcct wiving (Rush

pump m,,g h, .fi)

[ces
Fr.q
cat

~

F1

F2

F2

F2

F]

F1

F]

F3

F3

F2

F3

F2

F2

F2

S)_
hi”
Cnt
?3

:3

S3

F,3

E3

E3

E3

E3

E3

F

l?3

E3

E3

E3

E3
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Table B2. Hazardous Conditions With Potential Significant Offsite Consequences (S3)
ID Hazardous Condition Cmse S@ Em

cat cat

SYXFR08-43 IXcav.tion activities durins PPP and OGT Exmvation activities dmna~e transfer lines F3 E3

imtzdlatio. damaso waste transfu lines in
vicinity of the PPP and OGT

sYXFRl 1-46. Release of radioactive aerosols d.. 1. Drop 1.s d-i~ error results in waste Icvel F3 E3

flmmmbl. gasdeRa@ioninTank241.SY- being bdow discharge point - entrained sasses
102 arc rele.med = waste is dtschnrged

SYXFRl 1-48. IWmabk gas da!lagxati.n due to increased LOWliquid lwl pmvem drop leg from F3 E3

g~s s,n,rationinTa~ 241$y. 10Zr~SLd*ill distributing solids
rdeas. of radioactive .Mosols

SYXFR12-52 ISlition ofsi~li!icn”t <,ua”titi<sof R.munable Hot flushldilutio” water added (failure of F3 E3

gas released ,“ Tank 241-SY. 101 from tmlperatur< control) coupled with faibwe to
dissolution of crust causins radioactiw aerosol transfer material
release

SYXFR13-S6 Rekwe of mdioactivc 8~c0S0hdue to i~lition Nozzle breaks .Ifdecon spray ring cr<ating FO E3

of Ramnabk gas i,, Tank 241-SY- 101 nm”ordisturbmm of crusuumte
relmxd due 1. crest dkmrbance

B-3 1
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Table B3. Hazf
ID

SYXFR-N5.08

SYXFRO1-04

sYxFRo3-13b

sYxFRo3-14a

sYxFRo3-14Ll

SY3TR04-19

‘dous Conditions With Poten
Hamrdmu Condition

Relasc of md particulate from PPP due to
Rarmmdde gas acc.muiati.n and isniticm

Exposure of personnel to ionizing mdhtion

Dropped wptipment d.ri.~ installa!im
damages Tank 24 I. SY-1OI riser andlor tank
dome

Dome failure due to ovedcmd from wbdi!id
waste suspended from inlark equipment due
1. low Ikuid Iwel in TanX 241-SY- 101

Re16aseof radioactive mfitcrial from waste
tank due f. overfill of Tmk 241 -SY-I 01
rewltinz in pool (s*. HNF-3645 for details)

Release of radioactiw mztcrial !?om waste
tmk duo to 0VW6!!ofTmk241-SY-101
rm.ltitg i. pod (se< HNF-3645 for details)

Release .fmdioactiw material from w=l*
t:mk d,,, to .V,tii!l of TanX241.SY- 101
resulting it)pool (se. HNF-3645 for d.taik)

d Significant Onsite Consequ
ct.,.

Flmutmbk gas prc~cnce i“ PPP plUSignition

Dnmase to riser due 1.. Jam. Dmp on riser
m Id dome- Vehicle impnct

Human error or i.smm”t failure results in
excessive tramf.r or siphoning

Excessive dilution without transfer occwrin~

- plugged transfer line

- bad pump

- had tlow meters

- operator error coupled with i“stnmmnt
thilura

Inadvertent draining from flush tmk

Human e,mr or equipment failwc remk. in
mnnins Rush water into system, dischmge
,,1”, closed on Tank 24 1.SY. 102, IM.kh,,
1. ‘rank 241. SY-101

rice!

Freq
Cnt

F3

F2

Fo

F2

F2

F2

a--
Env
cat

E2

E2

E2

E2

E2

E2
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Table B4. Hazardous Conditions With Potential Significant

SYXFR-N5-03

SYXFR-N5-04

SYXFR-N5 .06

sYXFR-N5 -07

SYXFR-N5-13

SYXFR-N5- 14

SYXFR-N5-I 5

SYXFR.N5-18

SYXFR-N8-23

SYXFR-X8-24

SYXFR-N8-25

SYXFR-N8-26

SYXFR-N8-27

SYXFROI-01

SYXFRO1.03

SYXFR02-08

SYXFRO2-10

SYXFR05-24A

Facility Worker Consequences (S1) -
ll>wmrdous Condition c.”,.

1
I

Minor release of radio.ctiveltoxi. Ventilation Failure
:ontaminatio. to .Wmsphere (b,<to
.mtilation fni]uce

Release .Fm6to.clive/loxic mat.cial due to I SY-102 Dressurimtion (tati lhunm,GRE)

ws~.,iz.tl.. i,, TCI~ ‘241-SY-102

Exp.wIr. o!’pmonml to ionizing r.d!ation Bwklmv ot’mcasem.”t from pritmq lit,.
km presence ot’waste it, PPP (how) leak (break new PPP or SY-102

mmsetnmt end plw.g,ed)--
Expesurc ot’permnnd 10 ionizi”$ radiation Ventilation isolated 0. SY-1OI md SY-103,

dmdheml condition for exhmster

Exposure ofpmsonml to iomzing radiation Seismic event
due to PPPIOGT dmnaz<

Exposure ofpmomd toimizins mfkdim Vehickl cquipnvmt impact
due to PPPIOGT cfanag. ti.m vehick
i,.pwt

Exposure ofpetmmel to ionizing mdhtion Wind driven missiles
du, to PPPlOGT dm.we fcom wind driven
missile impwt reducins shielding

Rdeas& ofmdillered tank WISOk&J,S to Ex1rem6cold weal!,,,
ztnmsphcm due Freezing.!’ PPP commli.n
seals -Requ ices f. iIhm .fv.nt ilati.n system
for A,.,.to0,.,,,

Imhility to tramsferwaste and personnel Faikd heal trace
exposure m mt,izi”s radiation

Imhility to tmnst>r W*W and persom,d High velocity cold air drawn tlvough
exo.sure to m“izinc radiation encasemmt to Tank 241 -SY. 102 coohns t1,.

, ,,.transfer !,“. s.lime.tlv to cams
cmwdhzatm. Orth~w,t.

~

Inability t. transfer wrote and personnel
mpos.rc to ionizing radiation

Release to e.cwemc”t from primary pip.
(hose) due to hgh tempwaturc dcmmgmg
hose (drains to Tamk241.SY-1 02)

Persotuwl exposure to ionizing mdiatioo

Operational ccmcwn Pump conlrol. sd to mmimutn or pump
controls failure when hne (hose) plugged

~

PemI”vel exposure to ionizing radiation

LhdHteredrelease of radioactive aerosols Ventilation system failum$ whiI. riser open
during PPP inskdlatio” from Tank 24 1.SY- rcsult, in positive pressure in tank

Personnel are .xpos*d to hwb levels of Human error or i..deqtmte protection flom
ionizing mdiiticm dwi”s PPP installation - -

durmz drop leg in~tdktlioo rrom Tank 24 I- results in po;hive pre%wcein tank
SY- 101 dome sp,we

Pmmml are expostid$0bi#I kVCk d Personnel not adequately protected t?om
io”izmg mdmtim during drop leg installation W“,
zcti,, itim I
Pwsonnel csposure concern dtw to wmt. Equipmenl railurti cesulti.g m v.dV. zctins m
Irapped in transfer Iin. a blockage

rhq
cat

F3

F3

F3

FO

F2

F2

F1

FO

F3

F3

F3

F3

F2

F3

F3

F3

F3

F3

E,,,
cd

El

El

EO

EO

Eo

EO

EO

El

EO

!30

F30

EO

Eo

El

Eo

El

EO

EO
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TabIe B4. Hazardous Conditions With Potential Significant
l?nrilitv Worker (%nwmnences {S1). ....... .. ----- . . ... . -.

ID Hnzzmio.s Condition c.”,, Freq fsnv
cat cat

YfxFR05-24d Permnnd e.ymsurc concern due to waste PluWed INN F3 EO
trapped in transfer Iine

sYXFROS-32 Personnel injucecldue to occupational Industrid hamrd - hot valve handles .1. F3 EO
hazards

SYXFR05-33 Pwsonncl e.posed to high levels of ionizinz DosiD problem inadequal< s!,idding F3 Eo
mdk!io.

sYXFR1 l-46b R.kme ot’to.ic S*Sto e“vimmne.t !hn Drop Ie$ cksi~ error results in waste Iw.1 F3 El
Tmk 241. SY.102 and e.posure ofpammcl bci.s below discharge point entrained

gnsses me released as waste is discbwgcd

SYXFR 12-49a Rdewe and isnition of ikmumble gas in Pump is not opw.ting cl.. to operator emor F1 El
tramtk line resukins i. $wemtion of or q, ip”,ent tiiktce
mdiomtive aerosols

SYXFR12.49b Release and ignition of RwmnaMe gas i,, Water suppl> tank is empty),,. supply F1 El
Wa”sf.r line resulting in Se,,*ration of
rxiiomtive aerosols

SY.XFR12-49C Rele.Mcmd ignition of Rtmmmhl. gas in Fmzmldmm@ [in. F1 El
tmnsfw Ii”e resulting in gmeratio. of
radioactive aerosols

SYXFRI 2-49d RdeMe and igtition of !Imumdde W. io Valve shulifailum rl El
transfer line rcsultins in Xen*rationof
radkaclive aerosols

SYXFR12-53a RelecLwa“d ignition of flanmmbk gas in Pump is not opcratinz due to operator em.r Fl El
tmmfec line rasultmg in ge.w.lion of or equip”)e”t Failure
mdi.wxivc serosols

SYXFRI 2-S3b Rekms and ignition oftlmnmable sos in W).ter supply tank is emptyl”o supply F1 El
Iransf.r Ii.. msuki”s i“ ze”eratmn of
.<dhwt iw aerosols

SYXFR12-53C Relem. and igniliot)of!lmnnuble s.s in FrozenAiatna@ line F1 El
Wa”sf.r Iitn. msultitt< in senemti.n of
radioactive aermols

sYXFR12-53d Rekme and ignition of flmmnable gas in Valve 4,”Llfail.ce Fl El
transfer line resuki”z in gc”cration of
mdixcfiw aerosols

SYXFR13-55 Personnel exposure to excesiva mdktmn Human error or equipment failure F3 EO
clue10ih,sufiicle.t deco.
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Table B5. Hazardous Conditions With No Significant Consequences (s0)
ID Hazardous Condition Cause Freq fzn”

cat Cllt

SYXFR-N5-17 I.nbibty to transfer waste - operaiiond upset Ehirem. cold weather F3 EO

SYXFROI.06 Tank 241-SY-101 bottom punctured due to Pump msembly 1001..2 rsultins it, r3 E3

e~,mP=embly b~iw I.. IOIIY.r=~dt:nz in breaching tank bonom
pk”tial WI.ZLWto soil (link into atmul.s)

SYXFR02- 11 Tank 24 1.SY- 102 bottom pm,ctuced due 1. D-igm error results in drop leg being 100 F2 E2
drop leg assembly too long resultinz in long - hott.m ot’tank punctured during
potwtid release to soil (leak i,lto amml.s) mslallmi..

SYXFR04-20 No hazardous ..nditirm, system is dcstgwd Transfer pump dead hmckd duti to human F3 EO
w that tik’’rem.prmwres capable of emx, plussi”g, or equipment C,iktre
br<dti”z pipi,Ig cannot occur

SYXFR04-21 K. safety cot,scqtmnces Tmnsf<r pu”tp faiId, btmmn UTOrCAuwd F3 Eo
pump misopemtio., ccmtml SWtemK?dur.

Cames si”,ilar 1. low Row

SYXFR04-23 X. safety sigtiticmc. Runum error in O.mvsetup, instntmwhltion F3 EO
miscdilmtl ion, or eqwpme”t failure

SYXFR05-25 No sakty significmw Ehmxmerror or wpipme”t failure causes F3 EO
pump flow mle m 1,<ahov. desired point

SYXFR05-26 No saf<ly signiticmmm Siphon c.o”dit,o” from reccivins tatk to F3 EO
supply lank

SYXFR05-2Sa N. safety signidm”ce Equipment L?ilureresultinz in valve actinx as F3 EO
a blockage

Trmsf& pump faikm

sYXFR05-2W No safely significa”cc Plugsed line F3 Eo

SYXFR05-29 op~r.ti.n.l d~l~y dt,. to IOWflOW Z“, plug due to waste .oolinz (k 0>.”110 F3 EO
degres F due to low ambient temp)

SYXFR05-30 Freezing .I’dilution water Iinm resulk i“ cold We.ttha causes Iin.$ to Ihzc F3

.P~r~,ti..Ql d.kv

EO

SYXFR07-4 I H@wr potential for pl.ssing due to waste Low mnhient grouod temperature F3 EO
wyskdliimtm. from Cooli“s

SYXFR07-42 Production of steam when WX1.tm.sfened Wenttraci .X,erkeat, pipeiboits w<aste F3 EO
throu~ ovwheatsd cmnsfer Iine

SYXFRI 1-45a Cremio” of a tank with wast* co”ditio”s not Tmmfer of Ikcatgmwatins waste from Yank F2 IN
covered by cume”t Authorization Basis 241-SY- 101

SYXFR1145b Excessive beat up rate .s.s.s thermal stress Transfer of hem genemti.g waste from Tank F-2 E3
in tad sttuctuml and potmtid leak 24 I. SY-101

SYXFR 11-47 l-i. safely or operational inpwt Back pr.?.smr. on syslem due to i,wrawed F3 EO
head on drop leg

SYXPR11.48h Redi.ssolvcTRU cawins rdistributi.” of Lox, liquid kvd prevents drop leg from F2 EO

TRW location it, wwte distcibuti”~ mli&

SYXFRI 1-48c High pkmphatm from other operations LrJwhqmd Iwel prewnk drop leg from F2 EO
muses potential for remtim causing sobd distributing SOIWIS
phosphates

SYXFRll-48d ‘1’heOHmay be lowered e“ovsh to Low hq.id level prwe”ti drop 1.s from F2 EO

pre~ipifi!t. .Iuminate, dtstributins solids

SYXFR1 1-48. Lose volume of tank for Mum operation, Low liquid 1..s1 prevent! drop kg from F2 EO

due m addhio”d settled solids dklrib”tms solids

SYXFR12-SO Fbm!Icapability impaired A,. to vehicle I;cI,,cI. impacti”z !Iush wxtcr supply Ii”. F3 EO

imp.,! with Rush WCer km musing line
tid”r.

SYXFR12-5 1 No salc,y sigl,fica,,ce Opmliond conmms only (some% pl”sgcd F3 EO
line)

SYXFR12-54 F1.sb qmbility impaired Plussed Iirl?.PW!lP F2 EO
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Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

Nu,nhu’ of Rig., =1s

ID Rep A~otcriXl:d R:vzmdous cause Potential P,,, Poten<i.11Prev PoteMial MU Potentinl Nfit Renlm’ks cm,,

,\cc Risk Condition Ssc TSR Ssc TSR cat

Rep Acc 04, Flammable Gas Deflagrations - DST

;Y.YIX02-09

$Yxlml 1-46.

SYXIXI 1-4sa

14/kY

14,U

14AX

m invmkxy

DST invmtov

D3T itwcnt.ty

azardous (
Flammable gas
ignition in
Tank 241-SY-
102 durinz
drop lcg
installation
results in
aerosol relewc
of radioactive
material

Rcleizseof
mdimwtive
mrosot, due to
flam,blc gas
dcflasati.m in
Tank 241-SY-
102

Nmmhlo gas
ddl.yiion
due to
increased gas
Smtrafion in
Tmk 241-S3’-
102 result, in
release of
rdioactiw
.,,0s0!,

Iditions D
lamabk gas
Pition

hop I,*
ksig.narm
emit, i“ waste
evel beinz
ml.,,!
Iiscbargwpoint
c“kained

:,.s,., ,,0
elemed a,
vast. is
tisclrmSed

~
ad privmts
bq) Iesfrom
liskib.tinz
olid5

rmined Tc
c
)STIAWF
‘enlilation

:C
ZSTIAWF
Ienli Iation

;C:
ISTIAWF
v’mtikwim

e Fully Co
LCO 3.2. I
13STand AWF
Tank
Ventilation
systems

AC 5.9
r’lmmabilhy
Co”tmls

AC 5.10
l~itirm
controls

AC 5.11
I%nmmble
Gas
Monitoring
Conlmk

LCO: 3,2.1
DST and AWF
T.*
Ventilation
system

AC 5.9
Flammability
Co”t,ols

L(XJ 3.2.1
DST a“d A\VF
Tmk
Ve”tdatio”
systems

AC 5.9
Flmnmabdby
Controls

io”e required ion. required

Iamrd, less
b, lb,,.
,amrdous
nnditio”s
b.” those
pmilied i“
he
kutb.rization
3asis.

%“.

No”.

;3

$3

S3

Freq
C,d

53

23

F3



Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-1OI Waste Transfers With Potential S3 smd S2 Consequences

Nu,nhcI’ of P:,zes =18

ID nefl M.lfcrid :tt Ifmm’dom C:%uw Pote,,ti:>l lam” Pote,di,l 1>,.” Potentill Mit Potent L)(Mit Rcn.til’k cot,. Freq

Am Risk Cmtditi.,, Ssc TSR Ssc TSR cat cot

Rep Acc 04, Flammable Gas Deflagrations - DST

Hazardous Conditions That Have TSR Applicability Concerns

SYXFRO1-02 )4,W [0s1 inventoly hmnabk g~S
yi!cs in Tank
!41-SY-1OI
VI,.” riser
clivitie.cause
park restdlin~
n v.dioadive
Eros.1 releme

Nmmldde s.,
ignition

Sc
DSTIAWF
Ventilation

Sc SY-101
Hydrogen
Monitor

Sc SY-1OI
Ammonia
Ddection
systems

LCO: 3.2.1
DST and AWF
TanA
Ventilation
system

AC S.9
Flammability
Controls

LANL 5A
Level 1
Control 0. Gas
Concentrations

4one r.qui red lhis is
opening the
riser to

pr.w for
PW assembly
imlall.lim.

w
J-0



Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consermsences

R“,,,h .1’of Pq,, =18

11) ncp Material nt Rr’m’dous c,>”,, Potential Prcv rolrhti,l r,,” Potential MM Pofentid hut Remarks co:= FI’eq

Am Risk Condition Ssc TSR Ssc TSR cat cat

Rep Acc 04, F1nmmable Gas Deflagrations - DST

Hazardous Conditions Represented by Item ID 101 SYWLV- 15A, HNF-3645

:YXFR03.12.

:YXFR03-13a

,)4AY

04AX

)sr inventory

Xff invmlorv

Buo]
Aerosolrelease
>fradioactive
material due to
:hang. of
mlubilhy
cmlsins larger
quantity of
precipitated
nuterid
ms.kins in
i“cresse of
flammable gas
beingtrapped
.“ particles in
Tank 24 I-SY-
101 resuki.s
i“ BDGRE
with ipition

Rd.,,. of
mdi.aciive
nemsok due to
ignition of
larso qt,a”tities
of Ram.wble
S8Sin ‘Rt$,k
241.SY-101
released from
buoyant
diqdaccnwnt
fiRE

mt Displacement GRE with Crust Gas Release
Failure of
semi.. water
heating
resuki”s in
addition ot’cold
dilution water
with Fdil.re of
transfer pump
cooling waste
cawing larser
quantity of

precipitated
material,
i“cre%~ed
acc.rnuhtion
of flammable
gas trapped

Uuman .mr or
imlmmc.t
tiiilur. results
i“ esca%sive
Ira”sfcr or
sipb.niwg
Failure 10
continue GRE

wv~nlioll dtt~
to inability to
opemte mixer

p,,mp - Mixer
p,m,p suclio,l
,“ crust -
Mker pttmp
s“ctio” oul of
waste

se
OSTIAWF
V.mtilatio”

SC: sY-lol
tIydmzen
Monitor

Sc SY-1OI
Anwmni.
Detection
Systcm

W“. req”imd

LCO: 3.2.1
DST and AWF
Td
Vcntilatio”
systems

AC 5.9
Flammability
Confmk

L:kiil. SA
f.e,,el I
Co”lml ml cm
Concemmtions

S.”. req”iwd

TBO

Non.

ExG---
time inwisive,
t would take
a lcmz period
of time to
,emov*
e.cmsiw
ml,ot,”t of
Wasle.

S3

S3

FO

F2

—



Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

:umlmr of P.\gcs =18

ID Rcp Ma fcl’inl N Ilmardous cause Potential Prev Pofentisl 1>,,” Potential NFit Potential Mit Rc”mrk, cons Freq

Act Risk Condition Ssc TSR Ssc TSR cat Cnt

Rep Acc 04, Flammable Gas DeflagrXions - DST

Hazardous Conditions Represented by Item ID 101SYWLF-14A, HNF-3645

Induced Crust GRE Due To Crust Disturbance

:YX1,ROI-V7

;YXNU14 -18

3yxr:a 13-56

4AY

14AY

)4,LX

xizxGj-

Dsl invc”tolv

FlcmmmhleSOS

we~tcd and

,Snhed i“ Tank
24 I-SY-101
doe to intrusive
activity
resultins in
mleas. of
radioactive
ammols

Radioactive
.,,0s01 r.leme
dw t. igntio.
oftlamabie
. . . rdemed
;rom dismdxd
cm$l in Tmk
241.SY.
IOINSO
identified in
U?J17-3645.
11.3)!lolsY-
IVLV-22AT

Releaw of
mdioactiw
aerosol, due t.
igition of
flanmlide gas
in Tank 241-
SY-101
released d“, lo
Wust
disturbance

PP mwlddy
,10tall
isturbs \vaste
:Ieasins
Iumnable sa~

WA. break,
IfYdeco. spray
$“s creating
.ioor
Iisturha”w of
:msllwaste

$~

DSTIAWF
Ventilation

w sY-lol
Hydmge”
Mo”itcx

SC; SY.101
Ammonia
Detection
Syslcrns

Sc
DSTIA\VF
Vc”tilaOon

SC, sY-101
1Iydmgm
Monitor

Sc SY-101
Ammonia
Detection
system

None required

LCO 3.2.1
DST and AWF
r*”k
Ventilation
systems

AC 5.9
Nmunahility
Controls

LANL SA
La,wl I
Co”tr.1 on G%,
Concentrations

LCO: 3.2.1
DST and A\VF
Tank
V.sntil.tie”
system,

AC 5.9
Flamabd,ly
Ck”lmls

LANL SA
Lmel 1
Co”tml 0. Gas
Concentrations

~

‘BD

.BD

done remired

‘BD

‘BD

Jo”,

ream feels
his co”dhion
, hounded by
{dissolution
wcident.

:ovwed by
.adimo”
,miectio”
,rogmn.

3

;3

;3

‘3

,1

p

—
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un)bm of P.,g<

cl)

YXIWJ4-22

YXFR12-S2

:YMR03. IS.

Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hxzardous Conditions for
SY-I 01 Waste Transfers With Potential S3 and S2 Consequences

,\kdcrial ;d
Risk

)sT im,entmy

XT inventory

m irrm,,tow

Hmm’dous
Co,,diti!m

~
:igniflcant
i.a”lilies of
Immahle w
.elcmed from
iisscdukonof
;mst in Tank
?41.SY-101
m.smg
adtoadivc
,emsol releaw

~
+igufic..t
:,.antitim of
tiarmnabk s,s
released in
Tank 241.SY-
101 from
dissolutionof
mlsl .ausi”g
mdimdive
:4,,0s01,.1,,$.

.WJS.I release
due to water
addition
dismivi.g crmt
cm,,it,g CrRF.
will}iglilvm in
Tank 241-SY-
101 (IINF.
3645, 10iSY.
\vLv.23 AT)

c,,”,.

Hoi
fluslddilution
,,,.1,, added
(failure of
Iernperattm
control)
m,tpled with
failur. to
trm.sf,r
nl.terial hcak
tank WM.

Hot
!lU,kldilutm”
water added
(failure of
I.mpe<.tu,e
control)
cmqdcd with
failure to
trcmsfcr
material

Excesiv.
dilvtion
without
transfer
OCcuting

.ph!~.d
transfer line

-bad pump

-had h“
meters

-opemtor error
coupled with
i“stmment
error

Potential Pm.
Ssc

se
DSTIAWF
Vatildi.n

SCSY-1OI
Hydmze.
Monil.r

Sc SY-101
Ammonia
Detection
systems

Sc
DSTIAWF
Ve”tilatio.

Sc SY-1OI
Hydrosen
Monitor

Sc SY-1OI
Anmmni*
13elec1i0n
system

se
DST/AWF
Vs”tilatm”

se SY.1OI
Rydro*en
Mo”it.r

Sc SY-101
j\mrnon ia
Detection
Svstenm

LCO. 3.2.1
DST and A\VF
hk
Ventilation
Svstem$

AC S.9
Flamahilhy
control,

LANL SA
Level 1
Co.tml on Gas
Co”ce”tratio”s

LCO 3.2.1
DST and AWF
Tank
Ve”tilatio”
system

AC 5.9
Flwnmability
Controls

LANL SA
Level 1
co”lml on Gas
Co”*,”trations

LCO 3.2.1
DST and AWF
Tank
Ventilation
Sw rns

AC: 5.9
Hmmvability
Controls

LANL SA
Lad 1
Confml 0“ Gas
Concentrations

Potent inl Mit
Ssc

rfl)

IIR3

3’BD

Potential &fit
TSR

rr3D

_
>vera.,” r,
:aptured in
>thw
wcids”ts.

May “at be.
;ignificmt
:o”tribulio.
10flmlnlarlle

w
gen~mtion

It M unckar
how much
waste ddutio.
is significant
m .’1s1
dimolvi”$
Ctm’e,)tlv
I,eins
comidered as
o“, o!’ths
a“alymd
accidents for

Freq
cat

,1

F3

I?3



TabIe B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

PrientidMit
Ssc

TBD

Potential Mit
TSR

TBD

Nmnk-r ofPag 18

nql
Am

14X

Hazardous
Cendition

Cause

nadvtirlc”t
rai.i”g from
,. flush tank

Potential Plwv
Ssc

Sc

Potential Pm.
TSR

LCO 3.2.1
DST and A\VF

Re”>m’k %,,s
cat
F-

x-

ID

;Y.XIX03-15b

hfotmial :d
Risk

Wf inventory It is U“CICIV
how much
W*SWd l.tion
is significant
1’0W*
diswlvi”z.
Currently
bei”p,
co”sidwed as
one ot’th.
analyzed
acc!dmts for
miliglt i.”,

imam-
mosol dease
due to watw
addition
diswlvinz must
cwsing GRE
with iflition in
Tank 24 I-SY-
101 (HNF-
3645. 10ISY-

DSTIAIW
Ve”tilatio” Tank

Vmlilatio”
S,stem,

AC: 5.9
Flammabikty
Co”tmls

LA)IL SA
Level 1
Co”trot on Gas
Cmcenlratiom

Sc sY-lol
Hydroge.
Monitor

Sc SY-101
Amnm”ia
Detection
system,

WLV-23AT)

Kep Acc 07.

Hazardous Conditions Determined To Be Fully Covered By the BIO
DST Waste I%mabl. m I ?40.. I h,.”. I N.ne

Fire In Contaminated Area

Assume,
sigiticant
co.tanimtim

SYX [X-N S.08 )7X Release ofmd
pafiiculnte?
fro”, PIT due
to Ranundde

AC 5.14

w-. i.
PPP plus
isnit i.”

Emergency
Preparedness

- Respo”,c
pmcedurm

pram in
PPP.

wd ig!ition

Expo,”ce or

p~~.mel tO
mniziog



Table B6. ControIs From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

Numb,, of Pagm =1s

ID Rep ivfidm’i.l at nmm’dous C.mse Potential 1%x, Potm,iid Prev Potential ?vfit Potential *1H Rcmm’bs cons Freq

.\cc Risk Condition Ssc TSR Ssc TSR C,,t Cd

Reu Acc 12, Tmsk Failure Due to Excessive Loads

Hazardous Conditions Determined To Be Fully Covered Bv the BIO

YXIWOI-04 it 5.16

$Y.xmol. os

2X

2X

_
<adimctwc
cmsols
moained in
rank 24 1.SY-
01 hcadwace

_
IRadmactwe
,.,0s01s
mntained r“ Ike
h,)k he.wkpaw

Dropped
:quipme.t
i.ring
,nskdhdion
damages Ta*
241-SY-101
riser .ndior
lank dome

ixmGi
p.tmdally
dmnag~, Tank
241. SY-101

Xmase to
,,,, due to-
r,m. Dmp .“
.iser or tmk
iome- Vehicle
nlpact

Ovcrlomkd
tank da”)e due
to PPP
,wnbly
installation

timerequired

)mm loading
hm.ls

AC 5.16
Dome I.mding
Conmols

1.”. req.imd [M.lli”g 0,.
Pump and
PPP.
Estinmti”g
15,000 lbs

(mixer Pump
,,-20,000
lb,). Load
S-mm wilt he
ihstalled prior
[0 pump
installation.
Dmnasc due
10vehicle
impact is of
low likelihood
duo to the

w-- of
lb, Tnnk 241-
SY-101 PPP.
\rehicle fuel
Or

Load frame
will he
installed
before
i“?tallatio” of

pl,mp
a=embly. See
BIO lTK-FR-
0416,
,O”,equ,”ce<
of riser
damage.

5--

r



Numhcr of pW.S =18

Table B6. Controls From BIO SSCS and TSRS That potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

ID

:Y.YFR03-13b

JYXFR-NS-
151)

Rcp
A..

2X

I 5X

M.tmillat
Risk

XT invemmy

DsT \Vaste

Iftzdous
Condition

km. fad”,.
:.e to overload
mm solidilied
“.s1.
uspendcd Cr..)
ntank

q.ipment d~le
o low 1iquid
evd it, l’ank
!41-SY-101

5, Spray I

c.”,.

Rum,”error or
ib.stmrnent
fad”,, result,
in excessive
transfer or
sipho. ins

Pofm,ti,l Prev
Ssc

~

bt.”fi;dh-w
TSR

v... required

Potentifll Mit
Ssc

Pcdcnfial Mit
TSR

~

ak in Structure or from Overgronnd Waste Transfer Lines

These Hazardous Conditions Have SSC and TSR Applicability Concerns

w
.,,.,, wl,,nt C“GW!,,,,)()

Ra,m’ks

Ldlino” ,ss”.
addrk,id i“
Ilazard
Analysis for
levelincrcm.,
ID 10ISY-
WLV-8A,
HNF-3645.
Large
solidified

pie.,,.f
,VzwfeCnlst
adhering to
imfalled
equiptnmt
suspended
tlom the tank
rism could
represent
si~ilica”t
cmcmlrakd
load (Io!lipop,
b.”.

:0”s
cat

:2

Non, SC Transfer LC03.1.l OC+T S3
sJstern covers Trmsfsr e“cmmm”t is

SC OGT Sy,mn cover, op~n 1. I}IC

E“cmemcnls a“d EnlW PPP and the
Doors SY-I 02 tank.,\nd

I(hmdi.m IAC 5 ?2
3’r.,t,4LLr
system cover I I

Freq
C21

FO
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Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

Nu,,,be, of Page!

10

;YxFR-NS-
221)

SYXl:ROS-
241,1

sYxmo5-
281)I

n

nql
A..
~

5X

5X

Mitcrid fit
Risk

)S’Twaste

Xf ,./.,1.

IDS’Twaste

mmmious
C0n6ition

<eleax of
adimctive
SWosolsfrom
3GT to
,tmosphece due
o wind driven
missiles
reaching
,“cascme”t and

primav Pipe
[1)’0s.)

_
Release ot
rdkmdiv.
2,,0,01
released in
T** 241.SY.
101 PPP due to
kak thm line,
Range m valve

Rekasc of
..,0,01
Se”emted in
Tafi241-SY.
101 PPP due to
spray leak from
rinc, 11*!Wor
“,1”.

cause

.Vinddri\,en
nissiles

R“@red
Iinellmkiwg
flanse or valve
imide Tank
24 I-SY-101
PPP

RuPtured
Ii”ellmki”s
flanse or valve
reside ‘rank
241-SY-101
PPP

otcnti:d Prcv
Ssc

one

otcntin{ Prev
TSR

0“,

‘otcntifil Ma
Ssc

0“s

c ‘rr.mfer
vstem covers

Potential Mit
TSR

\c: 5.14
inersency
Preparedness

- Responw
wocedures

LCO 3.1.1
Transfer
Sysiem coven

AC S.22
Tramfer
system cover
removal
m“trok

LCO: 3.1.1
Tmmsf.r
System Covers

AC: 5.22
Tmmfcr
system cover
Wlmval
CO”tmh

ream ageed
:1,.1this
:rmditio” is
not a likely
[Ireat. \V,nd
driven
,misvilesdo
“ot hme
sut?kient
,“,rgy to
damage OGT
m the degres
neceswy 10
.,.$,1. a
release.

~
of the PPP is
1. ,“,”,. that
a torturous
path for
..,0s01 escape
is nmintai”ed,

.fhc timction
of the PPP is
to ~“,”,~ that
a twtum”,
path for
aemwl .scape
is maintained.
*Tho tm”sfer

system will
),... ils own
leak detection
SVstem

:0,>s
cut

3

;3

;3
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Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardons Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

umber *f P.,?es =18

ID

YXFROS-31

Rep
‘i,.

15X

I
:YXIX08-43 16X

,\l:,ta’id ,,1
Risk

)s7’.“,,1.

113.*AOUS
Condition

mimii@F
Wllpen.tur.
lush waler
,skh
ueexistins
;pmy leak
;WS.S release
,f high
.crnpemturc
mmsols i“
Emk241-SY-
101PPP

Hazardous Conditions D

‘ofcntial f%.
Ssc

~

PotentiA &Sit
Ssc

_
X: Transler
Wanmv’x$

Potential MR
TsR

.Co 3.1.1
r,aa,f.t
Mm covers

AC 5.22
Transfer
,y.stenl .0”.,
removal
CO”tmls

r p Acc 16, Spray Leak from Underground Waste Transfer

xmined To Be Fullv Covered BY the BIO

II
L!ntmial leaked Ex.vaf ion E.wmmti..
from transfer activities activities
1,”. duri”s PPP and damns.

OGT transfer lines
installation
dmnaga waste
tramfer lines i,,
vicinity of the
PPP md oGT

~
AC 5.17
E.cwation
Controls

None requmed

ines

AC 5.17
Excavation
Controls

Rim,mks

rhe Ilunctio”
>rthe PPP is
!. .“,.,, that
, tmturous
path for
mmsol escape
is maintained,
H@her
k!ll~eraolre
flush water
does not have
a sisificant
impact on
co.xquencc,
of this
accidmt
compared to
cold 11,s1,
water,

~
is covwcd by
existing
excav.tim
controls.

cons
cat
~

—

S3 iF-
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X,,,,,lmr of Prig<

ID
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Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardons Conditions for
SY-101 Waste Trmrsfers With Potential S3 and S2 Consequences

8

=!ncp
AC.

6X

!6X

16X

M:,k’i.l at
Risk

XT waste

[)s”1waste

rm wt.

Ifazmdous
Condition

Release of
,Z{,o.ct,ve
material fmm
waste tank due
1. owrtill of
Tank 24 l-SY-
10I rewlting
in pool (see
IRW-3645 for
details)

Rekase of
radimctive
material from
waste tmk due
100“,6,11 of
Tank 241-SY-
101 resulting
ill pool (we
IINF-3645 for
details)

Rel<asc of
mdkmdive
matcrml fmm
!“,,1, tank due
to overfill of
Tnnk 241-SY-
101 resulting
i,, pool (see
IINl:-3645 for
d<tail+

cause

Gix---
iilution
witl,out
!kmsfer
xcurrins

- plugged
lransfcr line

- had PUmP

bad flow
meters

operator error
coupled with
instrument
Failure

I,,advettenl
draini.s from
Rush tank

Human error or

~~fipment
failure resulfs
m miming
tlush water into
system.
discharge valve
closed on Tmk
24 I-SY.102,
backflow to
Tank 241 .SY-
101

Jo,,.

(one rtq.ired

otmfi:d Prw
TSR

!0,,.

Pofentixl Mit
Ssc

ss : T.,& Level
Dztectim
$ystelm

9S Service
water Flow
Tota)izem

SS: TanA Level
Detedim
syswm
SS Service
water l%,”
Tot?Jizcrs

i5zixY
Leak Detection
systems

SS: Tramfer
system covers

Potential Mit
TSR

ACS.12
Tr,nsf.r
controls
AC 5.14
Emqency
Preparedness

AC: 5.2 I Tank
Servi.e Water
htmsim
Mo”itorins
Progam

AC 5.12
Transfer
control,

AC: 5.14
Emergency
Prepared”ms

AC 5.21 Tmk
Servim Water
I“trmion
Monilori”s
I@ram

LCO 3.1.1
Tm”sfer
systemCO”*S
LCO 3.1.3
Transfer Leak
Detcdio.
Sy,tmls

,Ic 512
Tmnsfer
Controls

AC: 5.14
Emergency
Prqmed”ess

R.mmks

,roject has a
cdkated line
“o
tii%trmsfer
mm othcv
,Icilities
,ossible, or
“isfra”sfers
,“1

?ojed km :,
Iedmated line
“o

“istramfer
‘mmother
iwilitics
,Os.,$ble, or
nistm.sfem
)Ut.

Wm.

20,>,
cat
!?.

;2

;2

heq
cat
2

,2

n



Table B6. Controls From BIO SSCS and TSRS That Potentially Address Hazardous Conditions for
SY-101 Waste Transfers With Potential S3 and S2 Consequences

Nun,bm of 1,:,x, =18

Ffmmhus
Condition

Potenfid MitMdwi.1 at
Risk

Dsr \vnstc

Potential l>mv
TSR

LCO 3.1.2
Service Wakr
Pressure
Detection
Svstelm

P. fc>di,l Mit
TSR

ncmarks 20”s
cat
:3

;3

r

a10

;YXI:R05.24C

Potenti:d P.m.
Ssc

Rql
A..

!6X

16X

Cause

Hum.” error
causing
incorrect
\,zdving(flush

p,,,np mt>sthe
oil)

Ssc

SS: Tank 1.,.1
detection
systems

Lc 5,14 -
n.kiple
:Ve,,tifailures
o occur (flush
)“nlp
,,opeable,
,.1”.
niqmsili..,
u,d transfer
)Ccurri”c.

Release 0!’
radioactive
Iiauid from

se Press”,.
switch
interlock or
alarms (water
service Ii”es)

:mergency
,rep.redness

Iltish tank d..
t. pool Imk
caused by
hackilow of
waste into flush
system

LCO 3.1.2
Service \Vater
Pressure
Detection
sflem~

ss Tank 1...1 \C 5.12
r,.”, f.,

DST ,,a,te Release of
mdkvctive
liquid due to
pod leak
.W,d by
h.dlow of
west. into Rush
system
m,wflowi”s

H.ma” errm
causing
incorrect
valvi”s (flush

pump m,:st he
oa)

SC Pressure$Y.YIX05-2XC
ion.

deleclio”
,ysterm

switch
interlock or
,lmms (water
service Ii”es)

>0.1,01s

ic 5.14
h.crg,”cy
%pare(lness

m
&

w
flush tank”

Rep Acc 26, $ Resulting i Poolreface Lea

These Hazardous Conditions Have SSC and TSR AF Iicabilitv Concerns
SC Trmsfar
Leak Detection
s y$wm,

sc OGT
Encasement
and
Connecfio.s

SS Tm”sfer
System C.VOT

LCO 3.1.1
Trsnskr

Enca,emmt n
sloped toSY,XF1<.N5.

05.
26X Backllow o!’

mcmement
t?om primary
Ii”. fhose) le.sk
(break near
PPP or SY-102
e“ca,emmt e“d
plugged) - PhlS
p,i,,,re .f ppp
drain

v.”.

radmdi.e
liquid from
PPP to the soil
d“e m pool

system coved

Lco 3.1.3
Transfer Leak
De!ectio”
Syst.rm

AC: 5.14
Emcrgen.y
Preparedness

. Response
procedures

direct
encasement
flo\v to Tank
24 I-SY- 102.leak
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Table B7. S2 and S3 Hazardous Conditions Ordered By BIO Accident Section
>

ID

SYXFR03 -148

:.2.1, I SYXWJ3.I 41) I [m WMC

C-2.1) sYxmo4-19 DS3’ws-stc

B. I.. SYXIWJ5.24112 DST ,wm

c-2-b SYXIW05-24C f3STwaste

C-241 SYXFR05-2NIZ r3rr WaSto

c-z+ SY.YL’R05-2SC DS’TIW!sle

Sway!.=k

Hmmkm Condition

Release of radioactive material from waste tank
due to overfill of Tank 241.SY.101 rwltinz in
pool (see HNF-3645 for details)

Release of radioactive material fkomwaste tank
due to overfill of Tank 24 1.SV-1OI rwukins i!,
pool (SWHNP.3645 for details)

Release ofmdioaclive material from waste tank
d..towafllofTmk24I-SY-101res.kins in
pool (see HNF.3645 for details)

Overflow of ’~a”k 241-SY- 101 PPP dt!c to leak
tlom line, flange m valve

Release of radioactive liquid fiorn tl”sh tank due
10pool leak caused by backflow ofwmte into
!lush system

Releme oflicmid waste in Tank 241-SY- 101 PI’I
due to Icak t;om Ii”e, Range or valve forming
“001

Relema of radioactive liquid due m pool kak
mmed hy hackoow of wrote into flush system
owrllowinc flush w“k

Cause

Excessive dilution without tramfer
occ”minc

. plugged transfer line

- bad pump

. had now md~m

. opemfor emor coupled with
i“slmnw”t faikm

I“advermnt draining from Rush
talk

Human error or eq”ipme”t failure
results in m“”i”g R.sh water into
system, discbqe valve closed on
Tmk241 -SY-102, hdRo\v to
Tank 241-SY-101

Ruptured Iinelleakinz flange or
valve inside Tank 241-SY- 101
PPP

H“nmn error ca”si”g inconect
valvi”z (flush pump must b. OR)

It”ptured Iinelieaking flange or
valve inside Tank 241-SY- 101
PPP

IIurna” error causing incorrect
v.alvmc (flush pump must be .fi)

MO Section 5.3.2.20)

Freq co”, cam

cat cat Grp

F2 S2 D06

F2 S2 1306

F2 S2 D06

f73 S3 D12

F2 S3 E02

F2 S3 D12

F2 S3 D02

G
Am
26X

26X

26.X

26X

26X

26X

26X

Stm.ture or from Overgmu”d \\rasfe Transfer Lim

B-1.. XS.06-FLOW02 DCRT waxe lwin~ trawfemcd 10 Release of liquid radioactive WM1.from f3CRT
Tank 241-SY-102 ~ tra?s~er piping t. Tank 241.SY-I 02 d!,. t. spray’

~.. leak m DCRTpump pit ,.

SY- 101 \VkTE TRANSFER HAZARDOUS CO

A-1-a sYxFR.Ns-05b DS’f Waste Releas. of radioactive aerosols from PPP due to
spray leak in PPP or OC,T encmemwt

or OGT encasement)

A-1-a sYxf7R.N5.lob DSf Waste Release ofradioactivo aerosols from PPP to Seismic event n S3 D18 I5X

Anmmherc due to seismic event damasing PPP

Pipe failure in DcKrputnp pit F’2, S3 1312 15

c’lusingspray Ie:lk . .,,.
,, ;:f ~,,

)ITIONS

Primary line (hose) spray leak F3
(hmak i“ PPP, “Riser Extension,,,

IT

-=-l=

a“d p~mary pipe (hose)
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CHECKLIST FOR PEER REVLEW

Document Reviewed: Hazard Evaluation For Transfer Of Waste From Tank 241 -SY-I 01 TO Tank
241-SY-102 Including Overground Transfer Concept

Scope of Review: Assumptions, model applicability, correct input.

Yes No NA

M [1 [1

M [1 [1
f%j [1 [1
M [1 [1
[1 [1 M
N [1 [1
M [1 [1
[1 [1 )4
[1 [1 r)4

[1 [1 M

[1 [1 ix
[1 [1 M

[1 [1 N

[1 [1 M

ii
[1 [1
[1 [1

~ p*H

“~ [1 [1

Previous reviews complete and cover analysis, up to scope of this review, with no
gaps.
Problem completely defined.
Accident scenarios developed in a clear and logical manner.
Necessary assumptions explicitly stated and supported.
Computer codes and data files documented.
Data used in calculations explicitly stated in document.
Data checked for consistency with original source information as applicable.
Mathematical derivations checked including dimensional consistency of results.
Models appropriate and used within range of validity or use outside range of
established validity justified.
Hand calculations checked for errors. Spreadsheet results should be treated exactly
the same as hand calculations.
Software input correct and consistent with document reviewed.
Software output consistent with input and with results repotted in document
reviewed.
Limits/criteria/guidelines applied to analysis results are appropriate and referenced.
Limits/criteria/guidelines checked against references.
Safety margins consistent with good engineering practices.
Conclusions consistent with analytical results and applicable limits.
Results and conclusions address all points required in the problem statement.
Format consistent with appropriate NRC Regulatory Guide or other standards
Review calculations, comments, and/or notes are attached.

Document approved.

David Braun ad?u J?/29/W
Reviewer (Printed Name and ~ature) tiate

*Any calculations, comments, or notes generated as paIt of this reYiew should be signed, dated andattachedto thk+checklist.
Such material should he labeled and recorded in such a reamer as to be intelhgibk to a technically qualitied tbiid pdy
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