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1.0 INTRODUCTION

This document provides the safety classification for the safety (safety class and safety
significant) structures, systems, and components (SSCS) associated with the 241-SY-1O 1
RAPID Mitigation Project.

This document is being issued as the project SEL until the supporting authorization basis
documentation istlralized. Upon implementation of theauthorization basis
documentation, this document will be superseded by the TWRS SEL (LMHC 1999),
which will be updated to include the information contained herein.

2.0 SUMMARY

The BIO(~1999g) identifies stiety SSCsand their safety functions. Hazard
assessment andcontrol development waspursued forthe24l-SY-lOl RAPJD Mitigation
Projwt, wdocumented inthe Control Decision Record (Appendix B). Thisresrdtedin
the designation of several safety class and safet y significant systems, most of which are
generally required fortransfer systems inthe TWRS. Using safety functions as the
selection criteria, each system was reviewed to identify the components that are required
toensurethat the SSCsare operational. Thereview alsoinvolved using thepast
established requirements for similar SSCS identified in the BIO (HNF 1999g) and TWRS
SEL(LMHC 1999). Each component has been assi~ed asafety classification basedon
theeffect ofitsftilure onthesafety function of thesystem. Thecombined safety
classification of all the components support the final SSC safety classification.

Table 1 summarizes the results of the safety classification for the 24 I-SY-101 RAPLD
Mitigation Project SSCS as determined in Section 5.0.

Tablel. Sununary of TWRSSSC Safety Classifications

System Ssc Justification
Designation Document, Section TWRS BIO Section

(Unless otherwise noted)
“Transfer Systeins ..:”-” ~ . “:”’;’%%:‘“%+3-:-: “..”””-...: : “..’:.’,:.. :..:..;:”. “.”: .“-”’ ‘“-r . ...

Transfer Leak Detection Sc LHMC 1999,6.8.1 5.3.2.18
Transfer System Coven Sc LHMC 1999,6.8.4 5.3.2.18

52? ’x-lI . ...”.-.

OGT Encasements, Sc This Document, 6.1.1 5.3.2.18

*

Sc

Sc
Ss

5.3.2.20

I LIDvfC 1999.6.18.1 I 5.3.2.18

5.3.2.20

This Document, 6.1.2 This Document, App. B
I Thi* noc,,ment, 6.2.1 This Document, App. B

,6.2.3 This Document, App. B

. ...------- -.-... . .... . . ........
Amrnnni. Tk.ter-tinn W.t.rn. I x This Document

DID I This Documer

DID This DOC

l-- DID

It, 3.0 This Document, App. B

:ument, 3.0 This Document, App. B

I This Document, 3.o I This Document, App. B
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3.0 SAFETY CLASSIFICATION APPROACH

The approach for determining the safety classification for each SSC is based on applying
the criteria and methodology identified in the TWRS SEL, Section 3 (LMHC 1999).

In addition to identifying safety SSCS, the Control Decision Record (Appendix B) also
identified three unique Defense-in-Depth SSCS for the project. The 241-SY- 101 Video
Camera Monitoring is identified as a Defense-in-Depth SSC. This is due to the value of
observing crust behavior during mitigation activities. Specific controls are not in place
because of the difficulty associated with defining criteria that would prompt ceasing
operations. The 241-SY-102 Anti-siphoning Slurry Distributor (ASSD or Drop Leg in
Appendix B) is identified as a Defense-in-Depth SSC. This is because the presence of
the ASSD minimizes the surface area of 241-SY-1OI waste exposed to air in 241-SY-102
caused by falling waste, splashing, waste surface disturbance, and poor mixing with 241-
SY-102 waste. The control associated with this is to maintain the 241-SY-102 waste
surface above the discharge of the ASSD by the minimum distance specified in a process
memo or the process control plan. The PPP and Riser 241-SY-102-OO7 ASSD drains are
identified as Defense-in-Depth SSCS by allowing leakage to drain back to 241-SY-101
and 241 -SY- 102 respective y. This is a passive engineering feature without a specific
control. See Appendix B for detailed discussions of these DID SSCS.

4.0 SCOPE

This document provides the SEL for the SSCS provided by the 241-SY-101 RAPID
Mitigation Project. The safety classifications are based on the BIO (HNF 1999g) and the
Control Decision Record (Appendix B). In addition this SEL describes existing SSCS
that have addkional safety functions as a result of this project.

The safety classification designation is the basis for confirming the appropriate Quality,
Safety, and Environmental assurance is used for design work, procurement, installation,
maintenance, and operation of the project SSCS.

5.0 SAFETY SSC DETERMINATION

Safety SSCS contained within this document were derived from the system descriptions
provided in the BIO (HNF 1999g), TWRS SEL (LHMC 1999), Functional Requirements
Document (HNF 1999a), and the Control Decision Record (Appendix B).

5.1 SUMMARY DESCRIPTION
Section 6.0 describes the safety SSCS unique to this project. Project SSCS that are similar
to those currently used in TWRS facilities are as defined in the BIO (HNF 1999g) and
TWRS SEL (LMHC 1999) and no description is provided herein.

2
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5.2 SAFETY SSCS
Safety (SC and SS) SSCS prevent or mitigate the effects of an uncontrolled release of
radioactive ar-dor chemical material so that onsite and offsite doses and effluent
concentrations are maintained within recommended guidelines during operations of all
TWRS facilities. The descriptions of these safety SSCS, unique to the SY-101 RAPJD
Mitigation Project, are afso provided in Section 6.0.

Appendix A contains the SEL for all safety SSCS associated with this project.

6.0 SAFETY SYSTEM DESCRIPTIONS

6.1 WASTE TRANSFER SYSTEM

6.1.1 OVERGROUND TRANSFER ENCASEMENTS, CONNECTIONS, AND
ABOVE GROUND TRANSFER STRUCTURES

6.1.1.1 Safety Classification: SC

The Overground Transfer System (OGT) Encasement, Connections, and Above Ground
Transfer Structures are identified as Safety Class (SC) SSCS based on the “Surface Leak
Resulting in Pool and Spray Leak in Structure or From Overground Waste Transfer
Lines” accidents (Reference Sections 5.3.2.18 and Section 5.3.2.20 in HNF 1999g).

6.1.1.2 Location

241-SY Tank Farm

6.1.1.3 Safety Function(s)

The safety function is to provide secondary confinement for leaks from the primary line
and route the leak back to a waste transfer associated structure, where it will be detected

6.1.1.4 Functional Requirements

The OGT Encasement, Connections, and Above Ground Transfer Structures system shall
confine waste leaked from the primary transfer line and divert the leaked waste to a leak
detection system.

6.1.1.5 Description

The OGT system is a temporary system that is used to transfer waste from 241-SY-101 to
241-SY-102. The design of this OGT system is traceable to engineering design
documents, which will be kept current until the system is disassembled.

This system consists of a Prefabricated Pump Pit, an Overground Transfer Line, and an
Anti-Siphoning Slurry Distributor (ASSD) Riser Extension Assembly, which are
described in the following sections.

6.1.1.5.1 Prefabricated Pump Pit (PPP)

The PPP is a prefabricated, above ground, stainless steel enclosure that provides the
interface between a number of the key components and subsystems of the SY-101

3
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RAPJD Mitigation System. The design of the PPP permits installation of a New
Generation Transfer Pump (NGTP) in an available 42-inch riser. It also includes piping
and control valves necessary to allow flushing of the transfer line, pump bearings, and
pump internals. Ports on the PPP allow connection of the OGT, dilutiordflush water, and
monitoring equipment. The PPP provides the typical shieldbrg, confinement, drain
functions, and leak detection provided by typical below grade process pits.

Safety Features
The design of the PPP includes features that ensure the safety class function is
maintained. These features include: 1) the PPP internal volume is sized to completely
contain a design basis leak, 2) the PPP is equipped with a cover which does not allow a
direct path to atmosphere for aerosols or sprays to be released, and 3) the PPP is equipped
with a safety class leak detection system that will alarm if a leak is detected within the
enclosure.

6.1.1.5.2 Overground Transfer Line (OGT)

The OGT Line is approximately 150 feet long and consists of a 2“ static dissipative
reinforced EPDM hose encased by a 4“ reinforced EPDM hose. One end of the inner
(primary) hose is equipped with a stainless steel flange for connection to the PPP piping
and the other end is equipped with a PUREX style nozzle for connection to the drop leg.
The rated working pressure for the primary hose meets or exceeds the maximum
discharge pressure of the NGTP. The 4“ encasement (secondary) hose is equipped with a
flange on each end for connection to the PPP and the ASSD Riser Extension
encasements, and has a minimum working pressure which exceeds the anticipated
pressure/vacuum conditions during field operations. The exterior of the OGT Line is heat
traced and insulated to reduce the chance of plugging during the transfer.

Safety Features
The OGT Line used for this project is unique in that the transfer line encasement is
constructed using reinforced EPDM hose. The design of the OGT line includes passive
features that ensure the safety class function is maintained. These features include 1) the
OGT line is equipped with a secondary encasement hose assembly, which jackets and
provides a confinement for the primary waste transfer hose, 2) the encasement will route
leaked waste to either the ASSD Riser Extension Assembly or the PPP, and 3) the
secondary encasement hose is designed to withstand the anticipated conditions associated
with a failed primary transfer line combined with a plugged ASSD Riser Extension
Assembly floor drain.

6.1.1.5.3 ASSD Riser Extension Assembly

4

The ASSD Riser Extension Assembly is a prefabricated, above ground, stainless steel
enclosure that permits the installation of the ASSD in a 42-inch, 24 I-SY-102 riser. The
secondary containment portion of the assembly is constructed using 24-in. diameter,
Schedule 40, stainless steel pipe capped with a 150 lb blind flange. Ports on the assembly
allow connection of the OGT Line.
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Safety Features
The design of the ASSD Riser Extension Assembly includes features that ensure the
safety class function is maintained. These features include, 1) three large vent/drain
ducts which provide a direct path to 241-SY-102 for drainage of leaked waste, 2) the
secondary containment is designed and tested to withstand the maximum pressure
resulting if the ducts plug, backing the waste up the OGT encasement to the PPP, and 3)
the secondary containment is equipped with a safety class leak detection system that will
alarm if a leak is detected within the enclosure.

6.1.1.6 System Evaluation

The OGTLlne could bedarnaged ifdriven overwith avehicle. Thistype ofdamagemay
be&fficult todetect duetothe flexible extenorinsulation. The PPPandthe ASSDcorrld
also bedarnaged byvehiculartraffic. Administrative Contro15.12.2, F’rogi-amKey
Elements (HNF 1999b) requires that either vehicle restrictions or concrete shielding
systems weinplace toprotect OGTsystems dufinga waste transfer. To prevent
undetected damage from occurring prior to the transfer, access controls shall be in place
before the OGTsystem isinstalled. After installation butpriorto the first transfer, the
PPP and ASSD will be internally inspected for signs of damage that could compromise
thesafetyfunction. Inaddition, awalkdown of the OGTLlne will beperfomedwith
the lead blankets removed.

6.1.1.7 Design Codes and Standards

As required by the Hazard and Accident Analysis Process (HNF 1997), Functional
Requirements Document (HNF 1999a), PPP Specification (HNF 1999c), ASSD Riser
Extension Specification (HiW 1999d), and the OGT Line Specification (HNF 1999e).

6.1.2 WASTE TRANSFER CONTROL SYSTEM

6.1.2.1 Safety Classification: SC& SS

The Waste Transfer Control System consists of the ASSD, Dilution Water Flow
Totalizer, and Waste Flow Totalizer. This system is identified as a Safety Class (SC)
SSC for the “Flammable Gas Deflagration – Buoyant Displacement Gas Release Event
plus Additional Gas Release from the Crust” accident defined in the Control Decision
Record (Appendix B).

The Waste Flow Totalizer is identified as a Safety Significant (SS) SSC for the “Surface
Leak Resulting in Pool” accident (Reference Section 5.3.2.18 in HNF 1999g) as
identified in the Control Decision Record (Appendix B, Attachment 7).

6.1.2.2 Location

241-SY Tank Farm

6.1.2.3 Safety Function

The SC function of this system is to provide the data necessary to maintain the liquid
waste level in 241-SY-101 above the minimum required for proper mixer pump operation
and to prevent inadvertent waste transfers from 24 I-SY-101 due to siphoning.

5
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The SS function of the Waste Flow Totalizer is to provide the volume of material
transferred from 24 I-SY-1OI to 241-SY-102 (waste plus dilution water) for
implementation of material balance requirements found in TSR AC 5.12, “Transfer
Controls” (HNF-1999b).

6.1.2.4 Functional Requirements

The system is required to (1) continuously totalize the volume of material (waste plus
dilution water) transferred to 241-SY-102, (2) continuously totalize the quantity of
dilution water added during a transfer, and (3) prevent inadvertent waste transfers due to
siphoning.

6.1.2.5 Description

The Waste Transfer Control System provides the data necessary to calculate the waste
volume being transferred from 241-SY-101. This data will consist of the total volume of
dilution water added during a waste transfer along with the total volume of material
(waste plus dilution water) transferred to SY-102. This information, along with crust
growth data, mixer pump performance, and previously calculated 241-SY- 101 tank
levels, is used to determine the volume and the duration of the waste transfer. To prevent
continuation of waste transfer after pump shut down, the ASSD is installed in 241-SY-
102.

The Waste Transfer Control System consists of the ASSD, Dilution Water Flow
Totalizer, and Waste Flow Totalizer. These components are described in the following
sections.

6.1.2.5.1 Anti-Siphon Slurry Distributor (ASSD)

The ASSD consists of a nozzle that discharges into a dome space vented diffuser pipe.
This nozzle is located at a higher elevation than the 241-SY-101 liquid waste level,
providing a passive siphon break.

The diffuser pipe discharges waste below the 241-SY-102 liquid level and is designed to
maximize the horizontal component of the stream velocity without significantly
increasing the potential for plugging in the diffuser or nozzle. This facilitates mixing of
the discharge stream with the contents of 241- SY-102 while minimizing the production
of aerosols.

Safety Features
The ASSD siphon break function is to prevent the inadvertent transfer of waste from SY-
101 due to siphoning. This feature helps maintain. the waste mixed slurry volume in SY-
101 above a minimum to prevent the crust from encroaching on the mixer pump suction
inlet. The passive design of the ASSD reduces the response time over manually operated
valves and is not prone to failure. These features will ensure the safety functions are
maintained.

6
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6.1.2.5.2 Waste and Dilution Water Flow Totalizers

The waste flow totalizer measures the volume of material (waste plus dilution water)
transfemed from 241-SY-101 and the ddution water flow totalizer measures the quantit y
of water added to the 241-SY-101 waste transfer. Each totalizer consists of a magnetic
flow element. The dilution water flow totalizer is installed in the dilution water valve and
instrumentation stand, combined with an integrally mounted transmitter. The waste flow
totalizer is installed such that the flow element is in the PPP and the transmitter and
indicator are in the SY-101 -WT-CP-350A instrumentation stand.

The dilution water flow transmitter provides local indication of the total volume of
dilution water added to the transfer. In addition, the dilution water flow transmitter for
the dilution line provides a signal that will shut down the transfer pump when dilution
water flows exceed set operating parameters. The water support skid flow meter is
utilized for process information during RAPID operations and is not required to perform
a safety function.

The waste flow transmitter provides local indication of the total volume of material
transferred to 24 I-SY-102 from the PPP. The waste flow meter is utilized for process
information during RAPIO operations (e.g., flow monitoring in gallons per minute) and is
not required to perform a safety function.

Safety Features
These instruments are not connected to safety related interlocks and require that 1) an
operator record the data from each instrument, 2) perform the waste transfer calculation,
and 3) stop the transfer pump if limits are approached, to complete the Waste Transfer
Control System safety function.

The duration of time between performing the waste transfer calculations will be such that
the volume of waste transferred during any given interval, should not render the
241-SY-101 mixer pump inoperable. If the supply power to the dilution flow instrument
or the dilution hose/piping between the flow totalizer and PPP were to fail during one of
these intervals, the failure would be easily detected during operator rounds at the
subsequent interval. If the supply power to the waste flow instrument were to fail during
one of these intervals, the failure would be easily detected during operator rounds at the
subsequent interval. At this point the system would be deemed INOPERABLE and the
waste transfer stopped.

The only failure mode that could affect the safety function of these instruments is an
undetected failure which resulted in inaccurate data. This would cause erroneous 241-
SY-101 waste transfer calculations and potentially compromise the mixer pump safety
function. Each flow totalizer design includes a self-diagnostic feature, which
automatically displays an error message if a problem is detected, thereby minimizing the
possibility of an undetected failure.
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A loss of power to either instrument or the failure of the downstream dilution hose/piping
is readily detectable and will result in termination of the waste transfer, thus maintaining
the safety function of the Waste Transfer Control System.

The safety-significant function of the flow totalizer (measure total waste trarrsfemed) is
the same as the safety-class function described above. This function is used in
conjunction with level detection per AC 5.12 (HNF- 1999b) to detect transfer line leaks.

6.1.2.6 System Evaluation

The flow totalizers will be verified to be within current calibration prior to starting the
waste transfer. Thedllution hose/piping between thedilution water flow totalizer and the
PPP will be visuafly verified to not be leaking throughout the waste transfer per approved
operator rounds. Thesafety-class leak detector inthe PPPwould detect aleak from the
PPP valve manifold.

The ASSD will be inspected prior to installation in 241-SY-102 and is not anticipated to
fail during the short duration of waste transfers from 241-SY-1O 1 to 241-SY-102.

6.1.2.7 Design Codes and Standards

As required by the Hazard and Accident Analysis Process (HNF 1997), Functional
Requirements Document (HNF 1999a), ASSD Specification (HNF 1999d), the PPP
Piping Specification (HNF 1999h), and the Flow Totalizer Specification (1-lNF-1999f).

6.2 MISCELLANEOUS SSCS
The SSCS contained in this section are contained within the TWRS SEL (LMHC 1999),
but are also included here due to additional safety functions that have been added by this
project. These safety functions, and the associated requirements, are only applicable
during 241-SY-101 RAPJD operations.

6.2.1 241-SY Ventilation System

6.2.1.1 Safety Classification: SS
The 241-SY Ventilation System is identified as a Safety Significant (SS) SSC for the”
“Mixing of Incompatible Material – Toxic Vapor Generation” accident identified in the
Control Decision Record (Appendix B).

6.2.1.2 Location
241-SY Tank Farm

6.2.1.3 Safety Function(s)
The SS function of the 241-SY Ventilation System is to provide an elevated discharge
path for ammonia releases.
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6.2.1.4 Functional Requirements
The 241-SY Ventilation System shall be operable per HNF 1999b, LCO 3.2.1 and
discharging through the ventilation exhaust stack.

6.2.1.5 Description
See LMHC 1999, Section 6.1.3.5.

6.2.1.6 System Evaluation
The equipment important to the SS function of the 241-SY ventilation system shall be
verified to have preventative maintenance completed.

6.2.1.7 Design Codes and Standards
See LMHC 1999, Section 6.1.3.6.

6.2.2 241-SY-101 Tank Level Detection Systems

6.2.2.1 Safety Classification:GS
The Waste Transfer Control System (Section 6.1.2) is used, instead of the existing level
detection systems, to determine the 241-SY-101 liquid waste level during waste transfers
from 241-SY- 101 to 241-SY- 102.

6.2.2.2 Location
Tank 241-SY-101

6.2.2.3 Safety Function(s)
NIA

6.2.2.4 Functional Requirements
NIA

6.2.2.5 Description
See LMHC 1999. Section 6.6.1.5.

6.2.2.6 System Evaluation
The existing 241-SY-101 level detection systems are not required for waste transfers
from 241-SY-101 to 24 I-SY-102.

6.2.2.7 Design CodesandStandards
See LMHC 1999, Section 6.6.6.6.

6.2.3 Ammonia Detection Systems

6.2.3.1 Safety Classification:SS
The 241-SY stack Ammonia Detection System and the 241-SY-101 vapor space
ammonia monitor are identified as Safety Significant (SS) SSCS for the “Mixing of
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Incompatible Material – Toxic Vapor Generation” accident identified in the Control
Decision Record (Appendix B).

6.2.3.2 Location
241-SY Tank Farm

6.2.3.3 Safety Function(s)
The SS function of the 241-SY stack ammonia monitor is to monitor for ammonia in 241-
SY ventilation exhaust stack during 241-SY-101 waste transfer operations and alarm if
concentrations exceed 1000 ppm.

The SS function of the 241-SY-101 vapor space ammonia monitor is to measure the
ammonia concentration inthevent header from 24l-SY-1Ol during globally waste
disturbing activities (except waste transfers - see above) and when water sources are
connected to equipment for operations and activities that could add water to 241-SY- 101
and alarm if concentrations exceed 3000 ppm.

6.2.3.4 Functional Requirements
See LMHC 1999, Section 6.42.1.4.

6.2.3.5 Description
See LMHC 1999, Section 6.42.1.5, Bruel & Kjaer (B&K) photo-acoustic detector and the
Fourier Transform Infrared (lTIR) spectrometer.

6.2.3.6 System Evaluation
The instrumentationkquipment important to the SS function of the 241-SY ammonia
monitorings ystem shall be verified to have calibration and preventative maintenance
completed.

6.2.3.7 Design Codes and Standards
See LMHC 1999, Section 6.42.1.6.
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Table A-1 Leak Detection System

Identification safety Function(s) Functional Requirements

System: Leak Shall be capable of detectinga sp6cifieC Shall be verifiedoperable priorto waste transfer
Detection System depth of waste in the transfer associat~ operations.

structures,
CriticalCharacteristics As requiredby the BIO, a

Shall providean alarm when a leak is leak detectormust be capable of detectinga 5 cm
detected. (2 in) maximumaccumulationof waste in a waste

transferassociatedstructure. The leak detection
system is requiredto activate a Imal strobe and
annunciatoralarm.

LComponent Description
(Location)

EIN
Reference Dwg(s)

Leak Detector Elements

(SYIOI-W-ENCL-350)

SYI 01-WT-LDE-365

H-14-103656, Sht 1
H-14-103643> Sht 2

* (ASSD Riser Extension
L Assembly)

SYI02-WT-LDE-366

H-14-103656, Sht 1
H-14-103592, Sht 1

L

;ystem Safety Safety Classification Justification
>Iassification

Sc HNF-SD-WM-BIO-OOI, Section 5.3,2.1S,
“SurfaceLeak Resultingin Pool”

THE ITEMS LISTED SELOW ARE THE UNIQUE COMPONENTS THAT MAKEUP THE SAFETY SSC

>omponent Function

onductivityprobes
mse liquidwaste upon
intact with probes

%mponent Failure Component Failure Component Safety Classification Justification
Mode Effect on SSC

Safety Function
1 1

hort circuit. Spuriousalarms Potentialeffeck of comoenentfailure Failure to activate alarm if pfl
flccdingIxcurs, leadingto possibleoverflowof pit with associated

--L---dsyt”wT”LDED
Criticalfunctionalrequirementsof sD@fic imtrume”ts

The safetyfuncbonISto detect a 1.6 cm (5/6 in.) maximum bquid
level (as measured from the bottomof the leak dot%tor base) and
trio the leak detectionrelav (LOI ) when such a conditionis Dresent.

Iement set above
rain level:

YIOI-WT-LDE-365
at> 1.6 cm (5/S in.),

YI 02-WT-LDE-366
et> 1.3cm (1/2 in,),

Ipen circuit Possibleundetwted
.

loss of safety SYI02-WT-LDE-366
eak det6etor function, The safety functionis to detect a 1.3 cm (1/2 in.) maximum fiquid

level (as measured from the bottomof the leak detsctor base) and
trip the leak det6ctionrelay (LD1) when such a conditionis present.

Note - The base of element SYI 02.WT-LDE-366 is Ikcated 3.5 cm
(1 3/8 in) above the enclosureflmr. The above settingwill enswe
the 5 cm (2 in) requirementis maintained.

Commnent failuredetection The leak detedion system is
equippedwith a monitoringsystem, which will alarm if the wiring
between the leak detectormcdule and the detectionelement is
severed, Procedureswill be in place to (1) periodicallytest the leak
detectorsystems, (2) test operabilityof leak detector systems prior
to the start of transfer operations,and (3) provid@swveillance of
leak detsctorsystemduringtransfer operationsto ensure
leak/troublealarm is not activated,

Component
Safety Class
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Table A-1 Leak Detection System

IntrinsicallySafe Leak
Detector Mcxides

SYI 01-WT-LDSTA-365
(POR23-WST-LDSTA-I 01)

LDI

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

SY102-WT-LDSTA-366
(POR24-WST-LDSTA-I 01)

LD1

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

rMTL 2313A Trip Ampfiffers

SYI 01-WT-LDSTA-365
(POR23-WST-LDSTA-1 01)

* LD3

b H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

SY102-Wl-LDSTA-366/
(POR24-WST-LDSTA-I 01)

LD3

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

Activate Iwal alarm
strobe iftripped by the
leak deteetor element.

Activate relav K $
tripped by thi leak
detector element.

rMonitorcontinuiw in
leak detector leads an{
leak detector circuitin
LDI.

Activate relay LD2 if
continWY is 13S.

I 1

‘ail energized Spuriousalarms Potentialeffectsof commnent failure Failure to activate alarm if pti
flcding cccurs, leadingto possibleoverflowof pit with associated

No effect on the releases.

Lossof safety
function.

safety function.
‘ail de-energized Lossof atility to CdIiCalfunctionalrequirements Close contact LDI.2 and open

detect fiquidwaste in contact LDI when tripped by the leak det%tor element or the leak
pit. detectorstationt@stswitch,

Commnent failuredetwfiom Procedureswill be in place to (1)
periodicallytest the leak detectorsystems, (2) test operabilityof
leak detectorsystemspriorto the starl of transfer operations,and
(3) providesurveillanceof leak detectorsystem duringtransfer
operationsto ensure leakItroublealarm is not activated.

1 1
‘ail with LD3 output Lossof abifityto Potentialeffects of commnent failure Po=ible loss of leak detecto
mergized detect lossof safety function.

continuiWin leak

*

Criticalfunctionalr6auirem@ntsOpen both sets of normallyopen
contactswhen relay is de-energiz6d.

‘ail with LD30utput Spuriousalarms. Commnent failure detection Prceacfureswill be in place to (1)
periodicallytest the leak detector systemsand (2) test opera~lity d
leak detector systemspriorto the start of transfer operations.

Sc
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Table A-l Leak Detection System

SYI 01-WT-LDSTA-365
(POR23-WST-LDSTA-I 01)

LD2

Lossof Power Alarm Relays Activate knal alarm
strobe on loss of power
signalfrom LD3.

Activate remote alarm
relay K on loss of power
=!gnalfrom LD3.

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

SY102-WT-LDSTA-366
(POR24-WST-LDSTA-1 01)

LD2

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

Remote Alarm Relays

SY101-WT-LDSTA-365
(POR23-WST-LDSTA-I 01)

K

> H-2-34965 (ECN 652131)
b (H-I4-103656, Sht 1)

SY102-WT-LDSTA-366I
(POR24-WST-LDSTA-101 )

K

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

apagates leak
ltectionsignalto the
ak detector relay.

clay fails in Lossof abilityto Potentialeffectsof comconentfailure Possiblelossof leak debctcu
?ergizfrdtmsition. detwt IJSSof safety function.

~...i.

Criticalfunctionalrequirements Close normallyclosed contact
LD2-I and open normallyopen contact LD2 when relay is de-

No effect on the
safety function. ComDonentfailure detection Prm%dureswill be in place to (1)

periodicallytest the leak detectorsystemsand (2) test operabilityo
leak detectorsystemspriorto the start of transfer operations.

clay fails in Lossof abilityto Potentialeffeotsof comcenent failure Possiblelossof leak detecto
1ergiz6Jposition. detect lossof safety function.

continuityin leak
detectorcircuitandlor Criticalfunctionalre.auirementsOpen normallyopen contactwhen
detect hquidwaste in relay is de-energized.

T
it.

day fails in de- Spuriousdamns, Comconent failure detection Procedureswill be in place to (1)
lergized position, periodicallytest the leak detector systemsand (2)test operability01

No effscton the leak detectorsystemspriorto the start of transfer operations.
safely function.
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Sc



Table A-l Leak Detection System

rLeak Det@or Relays

(SYIOI-WT-CP-350A)

LDK-365 (1Kl)
H-14-103656, Sht 1
H-14-I 03655, Sht 1
H-14-103654, Sht 1
H-14-103653, Sht 2

L
H-14-103641 ; Sht 5

(SYIOI-WT-CP-350A)

LDK-366 (1K2)
H-14-103656, Sht 1
H-14-103655, Sht 1
H-14-103654, Sht 1
H-14-103ffi3, Sht 2
H-14-103641 , Sht 5
120/3/16[24 VAC
Transformer

L
SYI 01-WT-LDSTA-365

* (POR23-WST-LDSTA-1 01)
L

XFMR

H-2-34965 (ECN 652131)
(H-14-103656, Sht 1)

SYI02-WT-LDSTA-366
(POR24-WST-LDSTA-I 01)

XFMR

H-2-34965 (ECN 652131)
H-14-103656, Sht 1

opagates leak
%Wctionsignalto the
(101 -WT-ANN-350A
munciatorpanel.

ovide pwer to Imal
.obe Mghton alarm
,nditionor lossof
,ntinuityin leak
,tectorcircuit,

day fails in Lossof abilityto Potentialeffectsof comvonentfailure Failureto activate alarm if pi
1ergiz6dposition. dete-ct10SSOf flcodingcccurs, leadingto possibleoveflow of pit with asswiated

continuityin leak releases.
detectorcircuitandlor
detect liquidwaste in Criticalfunctionalreouirementx Open normallyopen contact 1KI
pit. when relay is de-energizti.

‘T
Commnent failure detection Prccsdures will be in place to (1)
periodicallytest the leak detectorsystems, (2) test operabilityof
leak detsctor systemsprim to the start of transfer operations,and
(3) providesurveillanceof leak detsetorsystem duringtransfer
operationsto ensure Ieakltroublealarm is not activated.

1 1
iil to function. Lossof a~lity to Potentialeffectsof comcenent failure Failure of alarm to activate,

energize strobe light leadingto possibleovetilow of pit with associated releases.
on alarm condition,

CriticalfunctionalPaouirementsProvide24 VAC at the seconda~
SYI 01-WT-ANN- side of the transformerwhen 120 VAC is appfiedto the primaiy
35oA providesa side.
redundant,Iwal
indicationof leak Commnent failure detediom Procedureswill be in place to (1)
detectionactivationor periodicallytest the leak detectionsystem, (2) test operabifhyof the
lossof power at the leak detectionsystem priorto the start of the waste transfer, and (3
leak detwtor station. providesurveillanceof leak detectorsystem duringtransfer

I
operationsto ensure leakJtroublealati is not acti;ated

Sc
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Table A-1 Leak Detection System

LocalAlarm Strobe Light

SYI 01-WT-LDSTA-365
(POR23.WST-LDSTA-I 01)

w

H-2-34965(ECN6521 31)
(H-14-103656, Sht 1)

SYI02-WT-LOSTA-366
(POR24-WST-LDSTA-I 01)

(SY101-WT-CP-35OA)

SYI 01-WT-ANN+50A

H-14-I 03E56, Sht 1
H-14-103655, Sht 1
H-14-103653, Sht 2
H-14-103641 , Sht 5

I

‘rovide[mat indication
f alarm conditionor
ss of continuityin Ieal
etector circuit

%ilto function. Leak detection Potentialeffectsof comconentfaikm Failure of alarm to activate,
system activationnot leadingto possibleoverflowof pit with associated releases,
recocinizedb.

10pe~at~;--’ lCfiticalf""ctio"al rmuireme"WAauatewhe" 24 VACisappliW.

SYI 01-WT-ANN- Comcenent failure detection Procedureswill be in place to (1)
350A providesa periodicallytest the leak detectionsystem, (2) test operabilityof the
redundant, Imal leak detectionsystem priorto the startof the waste transfer, and (3
indicationof leak providesurveillanceof leak detectorsystem duringtransfer
detectionactivationor operationsto ensure leakJtroublealarm is not activated,
lossof power at the
leak detectorstation,

dicating Nght,(350A-4) Failure of indicator Leak det@ion Potentialeffectsof comwnent failure Failure of alarm to activate,
uminatedon leak bulb. system activationnot leadingto possibleovetilow of pitwith assxiated releases.
oingdetected in the recognizedby
YI 01-WT-ENCL-350 Failure of annunciator Operator. Criticalfunctionalrequirements:Actuate annunciator window,
umppit, els+tronics, SYI01-WT-LOA-365A when 24 VOC signal is removed.

The alarm strobe tight
dicating hght,(350A-3) Drovidesa redundant, Actuate annunciator window. SY101-WT-LOA-366A when 24VOC
uminat~onliak iwal indicationof signal is removed.
gingdetwted in the leak detection
mp Leg Enclosure. activation. Comlmnent failure detection Prc@dures will be in place to(1)

perkxficallytest the leak detectionsystem, (2) test operabilityof the
leak det@ion system priorto the SW of the waste transfer, and (~
providesurveillanceof leak detector system duringtransfer
operationstoensure leak/troublealarm is not activated.
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Table A-2 Transfer System Covers

Identif [cation Safety Function(s) Functional Requirements System Safeq
Classification

fstem: Transfer Mitigate the effect of a spray leak withinthe covers must be install&jpriortoWastetransfer
fstem Covers transfer structure, operations, Sc

CriticalCharacteristics
The cover assemblyfor a structuremust confine
spray leaks to the insideof the structure.

r-i’pray’eakagepaF
Transfer systemcovers must eliminatedirect

Limitrelease of aerosolsgenerated by
splatter insidethe structurq limitshine and
skyshinedose to the ons]te receptor. Covers mustfit themsupportingstructure,

14-103574, Sht

Safety Classification Justification

HNF.SD-WM-BI O-001, %Xion 5,3,2,20,
‘Spray Leak in Structureor From Overgrounc
P/aste Transfer Lines”

IN F-SD-W M.BIO.001, Section 5.3,2.1S,
‘Surface Leak Resultingin PoW

THE ITEMS LISTED BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THE SAFETY SSC

>omponent Description Component Function Component Failure Component Failure
(Locacm)

Component Safety Classification Justification
Mode Effect on SSC

Safety Function
Reference Dwg(s)

efabricated Pump Pit Contain spray stream Cover not correctly
wer

Direct path to Potentialeffectsof componentfailure Unmitigatedspray leak in a
from a breach in the installedor not
transfer line.

atmospherefor the PPP could result in radiologicaldoses above onsite and offsiie
instal16d,

41-SY-101, Riser 7)
aerosolsor spraysto riskguidelines,
be released.

Limitrelease of aerosols COVerdamaged. Criticalfunctionalrequirements
to the environment, Cover properlyinstalledand not physicallydamaged.

Limitshine or skyshine
dose to the onsite
receptor.

~

Cover fits the PPP (No direct spray leakage path),

Commnent failure detwtiom Procedureswill be in place to visuall?
respectcover for stgnsof damage prmrto waste transfer,

Component
;afety Class
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Table A-3 Overground Transfer Encasement, Connections, and Above Ground Transfer Stmcturw

Identification Safety Function(s) Functional Requirements System Safety Safety Classification Justification
Classif Icat[on

system: Over- Ensures leak in prima~ transfer pipingis Shall be verifiedoperable priorto waste transfer Sc
ground Transfer directedto a waste transfer associated

HNF-SD-WM-BIO-OO1, Section 5.3,2,20,
operations.

(OGT) Encasements, structure,
“SprayLeak in Structure or From Overgroun

Connections, and
Waste Transfer Linesm

CriticalCharacteristics Encasement must provide
Above Ground containmentand an unobstructedflow path to
Transfer Pits Confine a leak from the prima~ pipingmd mute waste Ieaki”g from prima~ pipe to transfer HNF-SD-WM.BIO-OO1, Section 5,3,2,18,

ensure that a leak is directedto a leak structure,where the leak can be detwted and
detectionsystem,

“SuIface Leak Resultingin Pcnl”
contained.

I THE ITEMS LISTEO BELOW ARE THE UNIQUE COMPONENTS THAT MAKEUP THE SAFETY SSC

Component Description Component Function
[Location)

I’EIN’I
Reference Owg(s)

PrefabricatedPump Pit The PPP must confine
(PPP) the majorityof a spray

(241-SY-101, Riser 7)

SY1OI-WT-ENCL-35O

H-I4-10357I
H-14-103661

I

Ileak.

The PPP must contain
leaks drained back fron
the OGT line
encasement.

lLirnitrelease of le’akaae

Ito’heenvironm”nt”-
Limitshine or skyshine
dose to the onsite
receptor,

Accumulatewaste in
bottomof pit priorto
drainingto 241.SY-101
to allow activationof
leak detectionsystem,

Component Failure Component Failure Component Safety Classification Just[flcation
Mode Effect on SSC

Safety Function

IPP damaged.

:over plates not
lstalled.

;eal Ikmpdam not
)Stalled,

Failureof the PPP Potentialeffectsof commnent failure Unmitigatedspray leak in thf
coulddisablethe PPP could result in radiologicaldoses above onsite and offsite risk
safetyfunctionof this guidelines.
comwnent.

Criticalfunctionalreauiremenk
Failureof the PPP PPP not physicallydamagwl and all covers/plugsinstalled.
would not, by ikelf,
causea release, Seal Loop Dam (H-14-103661) installed,

Accumulate2.2 cm (7/8 in.) minimumlevel of kquidin bottom of pit
priorto overflowingthe Seal Loop Dam.

Comtmnent failure detection Componentfailure is unlikelyunless
damaged duringinstallationor by vehiculartraffic.

The PPP is leak tested by the manufacturer.

Amess controlswill be in place priorto installationof PPP.

The PPP will be inspected(visualor leak test) for signs of damage
after installationand priorto waste transfer,

Componen
;afety Clas
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Table A-3 Overground Transfer En
jOGT Encasement IContainanyleakage

from primaiy trans~er
(241-SY-101 , PPP to 241- bneand drainto the
SY-102, ASSD Riser ASSD Riser Extension
ExtensionAssembly)

Wifhstand the maximur
H-14-103610, Sht 1 pressure resultingif tht

ASSD Riser Extension
drain plugs and waste

I
backs up the
encasement to the PPf

I Wthstand natural
phenomena hazards,
but not the associated

fiaau mser txenslon
Assembly

(241-SY-102, Riser 7)

H-14-103592

*
&

missle,

1I . . . . . .. . . . lTh’aassemblymust
confinespray leaks to
the insideof its
structure.

The assemblymust
contain leaks drained
back from the OGT he
encasement,

Limitrelease of Ieakagc
to the environment.

Limitshine or skyshine
dose to the onsite
receptor.

Wthstand design basis
natural phenomena
hazards.

Withstandthe maximun
pressure resultingif the
ASSO Riser Extension
drains plug and waste
backs up the
encasementto the PPP

Accumulatea minimum
level of waste in fmttom
of encasementpriorto
drainingto 241-SY-102
to allow activationof
leak detedion system,

;ements, Connections, and Above Ground Transfer Structures
reach of Failureof the Potentialeffectsof commnent failure Possiblerelease of waste
ncasementhe encasementcould intothe groundor formationof a pool.
hich could permit disablethe safety Note - The encasementwodd not be significantlypressurizedas 8
,akage from a failed functionof this resultof a leak,
rimaryhe to
scape intothe
nvironment.

iose and Hose
/stem is susceptible
I sinale ooint,

lccmqmmnt

Failureof the
encasementwould
not, by itself,cause a

I release,

Criticalfunctionalrsu”irements Encasemem must not leak where,
60 psig internalpressure is appfied.

Comcmnentfailure detection The OGT Line is a tempara~
Structurethatwill beinsetvicefor<l year. Failure is unlikely
unlessdamaged duringinstallationor by vehiculartraffic,

ilure. “1 1.Pressuretest potiormwf by the manufactwer.

I 1A02’ssscontrolswill be in place priorto installationof the OGT Lint

I The OGT Line will be inspected(visualor leak test) for signsof
damage after installationand priorto waste transfer.

ssemolyaamagea

overplates not
stalledcorrectly.

rainpipe dam not
stalled.

assemblycould
disablethe safety
functionof this
component.

I
lFailure of the Potentialeffectsof comwnent failure Unmitigatedspray leak in t~

Riser ExtensionAssemblycould result in radiologicaldoses above
OnSiteand offsiteriskguidelines.

Failure of the
assemblywould not,
by itself,cause a
release.

Criticalfunctionalrequirements Riser extemion not physically
damaged and all covetiplugs installed.

Drain Pipe Oam (H.14-103592, Sht 3) install@.

Accumulate5 cm (2 in.) minimumlevel of hquidin bottomof
enclosurepriorto ovetilowingthe vent pipes or the Orain Pipe
Dam.

Riser Extensiondesignedto withstanda minimumpresswa of.6 i,
wg to 60 in wg, (241-SY tank design pressure).

Cover plates (flanges) installedper approved bolttorquing
procedures,

Comcanent failuredetection Component failure is unlikelyunless
damaged duringinstallationor by vehiculartraffic.

Accesscontrolswill be in place priorto installationof PPP,

The PPP will be inspected(visualor leak test) for signsof damage
after instillationand priorto waste transfer.

Sc
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Table A-4 Pressure Switch Alarm

Identification Safety Function(s) Functional Requirements System Safety Safety Classification Justification
Classlficatlon

System Pressure Provide an alarm when pressure,due to a Shall be verifiwl operable priorto waste transfer Sc
Switch Afarm

HNF-SD-WM-BIO-OOI, Section 5.3.2.18,
waste transfer misroute or leakingvalve, is operations,
detected in the flushwater manifold.

“SurfaceLeak Resultingin Pool”

CriticalCharacteristics The pressureswitchis HNF-SO-WM.BIO.001, Section 5,3,2,20,
rsquiredto actuate an alarm when a pressureof “Spray Leak in Structure or From Overground
15 psig maximumis detected in the flushwater Waste Transfer Lines”
mantiold.

I THE ITEMS LISTED BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THE SAFETY SSC

Component Description Component Function Component Failure Componmt Failure Component Safety Classification Justification
(Locaon) Mode Effect on SSC

Safety Function
Reference Dwg(s)

Pressure Switches Pressure switchsenses Open circuit spurious alarms Potentialeffectsof commnent failure Failure to activate alarm
pressure in flush waste is inadvertentlyrouted intothe flush manifold, leadingto

(SYIOI-WT-ENCL-350) manifoldand opens possibleoverflowof the servicewater tank with asscoiafed
contacts. releases.

Note - Failure of the pressureswitchwould not, by itself,cause

t---+X=XexcJcJ-Mechamcalfadureof Undetected lossof Criticalfunctionalreouvementx Open normallyclosed contact
switch (shoit circuit). safety function,

SYI 01-WT-PS-370

H-14-I 03656, Sht 1
H-14-103655, Sht 1
H-I4-103643, Sht 2

+
b (SYI01-WT-ENCL-350)

SYI 01-WT-PS-371

H-14-103656, Sht 1
H-14-103655, Sht 1
H-14-103o43, Sht 2

Failure to detect
pressure in mantiold
(plugged pressure
port)

Comconent failure det%tion Procedureswill be in place to (1)
periodicallytest the pressureswitchsystem, (2) test operability(
the pressureswitchsystem priorto the start of the waste transff
and (3) providesuweillance of pressure switchsystemduring
transfer operationsto ensure high pressurealarm is not activate

SY101-WT-PS-370 and SY101-WT-PS-371 provide redundant
pressuredetectioncapability.

:omponenf
afety Clas:

Sc



Table A-4 Pressure Switch Alarm

~
pw70@3,

H-14-103656, Sht 1
H-14-103655, Sht 1
H-I4-103653, Sht 2
H-14-I 03MI , Sht 4

pol.wT.cw50A,

PsK-371 (1K4)
H-14-103656, Sht 1
H-14-103655, Sht 1
H-14-I 03653, Sht 2

(SYIOI-WT-CP-350A)

ISYIOI-WT-ANN-3SOA

H-I4-103656, Sht 1
H-14-103655, Sht 1
H-I4-103653, Sht 2

rovidelocal alarm on
etectionof pressure in
le flush manifold.

mtmts fail open Spuriousalarms Potentialeffectsof oomoonentfailure Failure to aotivatealarm if
waste is inadvertentlyrouted intothe flush manifold, leading to
possibleoverflowof the servicewater Wnk with associated
releases.

lCriticalfunctionalrequirements Open normallyopen contact when
mtaotsfailcloswf lUndeteoted lossof Irelay is de-energiz6d.

safety function.
Gomoonentfailure detection Procedureswill be in place to (1)
periodicallytest the pressureswitchsystem, (2) test operabilityof
the pressureswitchsystem priorto the start of the waste transfer,
and (3) providesuwelllance of pressure switchsystem during
transfer operationsto ensure high pressurealarm is not aotivated.

I
tilure of indicator Undetected lossof Potentialeffectsof comtwnent failure Failure of Iwal alarm if wastl
db. safety function. is inadvetientlyrouted intothe flushmanifold, leading to possible

overflowof the servicewater tank with associated releases.
iilure of annunciator SYIOl-WT-PAH-
eotronics. 370A and SYIOl -

WT-PAH-371A
providesredundant,
Iwal itiication of
alarm activation.

Criticalfunctionalreou[rem’antsActuate annunciatorwindow
SYIOI -W7-PAH-37OA or SYIOI-WT-PAH.371A when 24 VDC
signal is removedfrom the associatsxfannunciatorinput,

Comaonent failuredetection Procedureswill be in place to (1)
periodicallytest the pressureswitchsystem, (2) test operaNlify of
the pressureswitchsystem Priorto the start of the waste transfer,
and (3) providesuwelllance of pressure switchsystem during
transfer operationsto ensure high pressurealarm is not activated.

Sc

Sc



Table A-5 Waste Transfer Control

Identification Safety Function(s) Functional Requirements
1

System: 24I-3Y-101 Providethe informationnecessaryto Shall be verifiedoperable priorto waste transfer
Waste Transfer calculatethe waste volumetransferredfrom operations.
Control 24I-SY-101 andprevent inadvertentwaste

transfersdue to siphoning, CriticalCharacteristics The system is rsquiredto
(1) continuouslytotalize waste transferredto Sf.
102, (2) continuouslytotalize the quantityof
dilutionwater added duringa transfer, and (3)
Dreventinadveiientwaste transfersdue to
&iphoning.

Provide informationnecessaiy to calculate Shall ba VEXik3doperable f)ric,rto waste transfer
material balance between SY-101 and SY- operations,
102 to det6et a transfer line leak. CriticalCharacteristi~ Continuouslytotalize

waste transferredto SY-I 02

System Safety Safety Ciasslflcation Justification
Ciasslfication

Control Decision R6cord (AppendixS),
Section 3.3, “FlammableGas Deflaaratio” -
Buoyant DisplacementGas Releas; Event

Sc plus AdditionalGas Release from the Crusr

=

HNF-SD-WM-BIO-OOI, Section 5.3.2,18,

I THE ITEMS LISTED BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THE SAFETY SSC

ComponentOescrlptlon ComponentFunction Component Failure Component Failure
(Location)

Component Safety Classification Justification
Mode Effect on SSC

EIN Safety Function
Reference Dwg(s)

Anti -.SiphoningSluny Prevent siphoningof
Distributor(ASSD)

This is a passive Failureof the ASSD Potentialeffectsof componentfailure U“comrolledtransfer Of
waste from 241-SY-I 01 safety feature and not coulddisablethe waste from 241-SY-101, which could render the mixer pump
to 241-SY-I 02 when the prone to failure. safety functionof this inoperable,

(24I-SY-102, Riser 7) transfer pump is not system.
operating

H-14-103597, Sht 1
Criticalfunctionalrequirement%Biphon break (air gap) is [mated a
maximumof 193 in, below the bottomof the dreg lea shield DIUQ
flange.

Commnent failure detection Design attributesand shod duration
of use of this componentmake failure extremely unfikely,

Component
;afety Class

Sc



Table A-5 Waste Transfer Control

(Valve and Instrumentation
Stand)

pm32.mv.FQ,T.419

Flow Totalizer

(SY1OI-WT-CP-35OA)

SY101-WT-FQIT-367
SYI 01-WT-FE-367

H-14-103656, Sht 1
H-14-103652, Sht 1
H-14-103641 , Sht 3

I
“] The water suppml skidffc
‘] Thelnstrument supplypo

!easures and stores 11)Gives erronsaus lFailure of the flow
lformatfonon the reading(high or low) totaffzercould result
uantityof dilutionwater due to internalfailure. In inaccurate
eing added to the accountingof waste
laste transfer. 2) Gives erroneous transferredfrom SY-

readina (low) due to 101 tOsY-lo2,
disrup~ohin’fmwer.

Note - [f failure
3) Fails open (no resultsin
signal)due to Ims of underestimationof
cower, ~lution water addsd,

Ieasuresand stores
,formationon the
uantityof waste being
ansferred,

rPotentialeffectsof convxmsmtfailww Loss of mass balance
informationresultsin an inaccurateaccountingof waste transferred
from SY-101 to SY-102, whichcould render the mixer pump

CtitiCalfunctionalrequirements Indicatethe total volume of water
added with an accuracyof +/- 5%.

Comconent failure deteetkm
1) Failure detectei by self diagmstk featwe or dwing peridic

maintenance calibration.
transferwilibe

4) Failureof stoppedprematurely, 2) Failure detwted when operatorattempts to obtain data -
pipingJhosebetween satisfyingthe Waste “GROSS” readingdMerentthan ”N~reading, Failure results
flow totalizer and Transfer Control in underestimationof dilutionwater added, (safety functionnot
PPP. safetyfunction. compromised).

5) Gives no indication
of failure when povm
lost and restored.

r1) Gives erroneous
reading(high or low)
due to internalfailure

2) Gives erroneous
reading (low) due to
disruptionin power.

3) Fails open (no
s!gnal)due to Ims of
power.

4) Gives no indication
of failurewhen pewel
lostand restored.

I

railure of the flow
totafizercould result
in inaccurate
accountingof waste
transferredfrom SY-
101 to SY-102,

3) Failure detectedwhenoperator attempts toobtaindata - oLsplq
screen is blank, Failure resultsinunderestimation ofdikhkm
water added (safetyfunctionnotcompromised).

4) Failure detected by operator swveillance of the pipinglhose
between flow totalizerand PPP,

\5) Umnlosofwwertothetil.tionflowtotalizer. thetr?m$fw

~

pumpisshutdown, Whenpoweris restored,thetransferpump

Potentialeffectsof commnent failure Lossof mass balance
mfonnatIon resultsm an maccurate accountlngof waste transferred
from SY-101 to SY-102, which could render the mixer pump

Criticalfunctionalrequirements Indicatethe total volwne of waste
transferredwith an accuracyof +/- 5°/0.

maintenance calibration.

2) Failure detmted when operator attempts to obfah data.
“GROSS” readingdflerentthan ”N~reading. Failure results
in underestimationof waste transferred. (safetyfunctionnot
compromised).

3) F$iluredetected whenoperator attempts toobtindata - oisplay
screen is blank. Failure resultsinunderestimation of dilution
water added (safetyfunctionnotcompromisti).

4) Ufmn loss of power to the waste flow totalizer, the transfer pump
isshut down. When power isrestored, thetransfer pumpwill
remainoff.

neter is utifizedfor prccess informationduring RAPID operationsand is not requiredto performa safety function,
rand the downstreamdilutionhoselpipingare designatedas GS SSCS.

Sc
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Table A-6 241-SY Ventilation System

Identification Safety Function(s) Functional Requirements System Safety Safety Classlficatlon Justlflcatlon
Classification

System: Active Provide an elevated release path for The 241-SY VentilationSystem shall be
Ventllatlon for 241- ammonia.

COnhOlDecision Record (AppendixS),

SY Tank Farm
OPERABLE per HNF 1999b, LCO 3.2.1. Ss(.] ‘Mixing of IncompatibleMaterial - Toxic

Vapor Generation”accident.
The 241-SY VentilationSystem shall discharge
throughthe exhauststack.

THE ITEMS LISTED BELOW ARE THE UNIQUE COMPONENTS THAT MAKE UP THE SAFETY SSC

Component Description Component Function Component Failure Component Failure
(Location)

Component Safety Classification Justification
Mode Effect on SSC

EIN Safety Function
Reference Dwg(s)

Primary Exhauster Provideforced flow of Fan or motor failure. Possiblelossof Potentialeffectsof comoonentfailure Failure to dlute ammonia
(includesexhauststack) release out the exhaust safetyfunction. and dischargethe release throughthe ventilationexhaust stack,

stack. Stack failure.
(241-SY)

KI-4-I

H-2-3TT44, Sht 1, Rev 15
H-14-020131 , Sht 1, ReV 1

*
h
w

Criticalfunctionalrequirements Provide flow wfichwillresult ina
tank vacuum of 0.06 to 1.49 kPa (.25 to 6.0 in wg).

Commnent failure detection
The ventilationductworkis a passivesystem and not prone to
failure. Theetiauster will reverified tohave allapplicable
preventativemaintenancecompleted priortowaste transfer
operationsfrom 241-SY-101 to 241-SY-102.

241-SY-101 isequipped with SCpressure and flowmonitoring
systemsthat will alarm if 241-SY ventilationis disrupted.

+le~ausfanweatin I

I
iilstosupplypewer. .dssible lossof

lsafety,
Potentialeffectsof comoonentfailure Failure to dlute ammonia
and dischargethe release throughthe ventilationetiaust stack,

I I Criticalfunctionalrequirement%Provide 4S0 VAC, 3 phase power
with sufficient@paCityfor the associatedexhauster motor.

I I Comoonentfailuredetection Lossof power would be indicatedby
etiauster shutdown.

,, rovide rower for the ,, .

:omponent
;afety Class

Ss

Ss

@ 241.Sy VentilationS~temarso sewesa SC f"ntion for flammable gasmitigation asdefind in HNF-SD-WM-SEL44O, ~RSFaciliy SafeYE9uiPmentList



Table A-7 Ammonia Detection System

Identif Ication Safety Function(s) Functional Requirements System Safety Safety Classification JustlflCaIlOn
Classification

system: Ammonia Detect ammonia levels in the 241-SY The Ammonia DetectionSystems shall be Control Decision Record, “Mixingof
letectlon Systems ventilationstream and alarm when capable of sensingammonia concentrationsup to .@) IncompatibleMaterial - Toxic Vapor

concentrationsexceed 1000 ppm (stack). 3000 ppm and must be capable of operation Generation”accident.
during gasreleaseevents, Thesystemshall

Detect ammonia levels in the 24I-SY-101 alarm when setpaint is exceeded.
vapor space and alarm at 3000 ppm

THE ITEMS LISTED SELOW ARE THE UNIQUE COMPONENT8 THAT MAKEUP THE SAFETY SSC

Component Description I Component Function lComDonent Fal[ure
(Locafon) I I “Mod’

241-SY)

+-2-815220, Sht 1, Rev 6

1-14-020131, Sht 4, Rev O

concentrationin the
241-SY ventilation
stream. Send signalto
alarm module, rFails to read or

readingtce low

l&K Alarm Mcdule Actuate alarm when lAlann SBttrY3LOW
‘AL-OI,M.SY.29-I inputsignal exceeds

preset values,
241-SY)

1-2-S15220,Sht 1, Rev 6

-

;ampleLine TubinglPiping Transport gas sample rails by plugging,
from exhaust duct to

241-SY) ammonia monitor. Fails by patial or
complete leak on

1-2-815220,Sht 1, Rev 6 vacuum side of
suctionpump,

Component Failure Component Safety Classification Justification
Effect on SSC

Safety Function

;puriousalarms. Potentialeffectsof commnent failure Failure of system to alarm
when ammonia concentrationsexceed Mmits,

Joeffecton the
afety function, Criticalfunctionalrewiremenk Sense ammonia comemratiom

between 10-3000 ppm and send a representativesignalto the
bssible undetectd alarm mcdule.
)ss of safety
mction. Comconent failuredetection The ammonia monitorwill be

calibratedkewiced within 14 days of waste transfer operationsfrom
241-SY-101 to 241-SY-102.

Operating experience indicatesthat the 241-SY ammonia monitor
providesreliablesewice throughoutthe calibrationcycle (6
months). Themost commonfailure resultsinanalann atthe
OACS system.

~

Potentialeffsetsof comoonentfailure Failure of systemto alarm
when ammonia concentrationsexceed hmits.

Criticalfunctionalrcxmrements Prowde an alarm when a sjgnal,
representingan ammonia concentrationof 1000 ppm or less, is

Com!mnentfailure detsetiomThe alarm module will be calibrated
wittin14days ofwaste transferoperationsfrom 241-SY-l Ol to
241-SY-102.

Ion.representative Potentialeffectsof commmentfailure Failure of systemto alarm
ample. Possible when ammonia concentrationsexceed limits.
ndetectedlossof
afetyfunction. Criticalfunctionalreauiremenk Provide represemafivesample to

the ammonia detector,

Comccmentfailure det’eetionSystem is equippedwith a low flow
alarm, which will detect vacuum pump failure or plugged sample
Mne,

Component
;afety Class

Ss

Ss
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Table A-7 Ammonia Detection System

E

kInfrared Laser Ctiller
E-01.M,SY-lS-1
241-SY-101
H-2-815220, Sht 1, Rev 6

rVacuum Pump
P-OI,M.SY-1-I
241-SY-101
H-2-815220, Sht 1, Rev 8

F
FTIR Ammonia
ConcentrationTransmitter
NT.O1,MSY-14-I
241-SY-101
H-2-815220, Sht. 1, Rev 6

H(R Ammonia
ConcentrationComputer
Controller
PC-01.M,SY-14-I
24I-SY-1OI
H-2-815220, Sht 1, Rev 6

“] 241-SYAmmonia Detec

mse ammonia Reading tcmhigh spurious alarms, Potentialeffectsof comtmnentfailure Failure of systemto alarm
mcentrationin exhaust when ammonia concentrationsexceed limits,
ream comingout of Noeffeoton the
Y-lol. safety function, Criticalfunctionalrequirements Sense ammonia concentrations

between 10-3000 ppm and send a representativesignalto the

Fails to read or Possibleundetected ‘“mp”t”’ ‘“troller
readingtoo low lossof safety

funofion. Comccmentfailuredetection The system providesno data
Ooeratina experience indicatesthatthe241-SY-101 ammonia
mkmitor~rovidesreliablesewice throughoutis sewice hfe (since
1992).

30!sInfrared Failsto cool the laser, Lossof infrared Potentialeffectsof commnent failure Failure of system to alarm
wctrometer laser sourcetherefore loss when ammonia concentrationsexceed limits.
;ed to measure gases. of ammonia data.

Criticalfunctionalrequirements Sense ammonia co”ce”t,atio”s
belween 10-3000 ppm and send a representativesignalto the
computercontroller.

Comoonentfailure detection The system providesno data,

.aws sample gas from Fails m6chanicalfyor Lossof sample Potentialeffectsof comoonentfailure Failure of system to alarm
,ntilationsystem, due to lossof power. sQurcetherefore 1ss when ammonia concentrationsexceed limits.

of ammonia data.
Criticalfunctionalrequirements Sense ammonia co”cemmtions
between 10-3000 ppm and send a representativesignal to the
computercentrolIer.

Comoon8ntfailure detectiox The system providesno data,

mtrols FTIR and Optiosbench failure Lossof infrared Potentialeffeotsof commmantfailure Failure of system to alarm
msmitssamDlecell sourcetherefore Ims when ammonia concentrationsexceed Iimits.
‘onnationto ‘computer

W

of ammonia data.
,ntroller. Michelson Criticalfunctionalrequirements Sense ammonia comxntrations

interferometerfailure between 10-3000 ppm and send a representativesignal to the
Circuit board failure oomputercontroller.

Com!xment failure detediorr The system providesno data,

nmoniaconcentration Power failure Loss of data (no Potentialeffectsof commnsnt failure Failure of system to alarm
;play analyzer and readout) when ammonia concentrationsexceed fimits,
Etronic information

‘aytomu’”p’exerH

Criticalfunctionalrequirements Sense ammonia concentration
between 10-3000 ppm and send a representativesignalto the
computercontroller.

Comccmentfailure detecfion The system providesno data.

System alsosewes aSCfunction for flammablegasmitigation asdefinW in HNF-SD-WM-SEL+4O, ~RSFaci/i9 Satey Equi~ment~i<

Ss

Ss

Ss
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Appendix B

Draft Control Decision Record
Tank 241-SY-101 Waste Transfer

PREFACE

Appendix B contains the draft Control Decision Record that was used during the
preparation of this SEL. It is included here only as a reference and is not intended to be
part of the review and approval process for this SEL. Page numbering in this appendix
follows that of the draft as Appendix F to an unreleased document (i.e., pages are
numbered as App F- 1, App F-2, App F-3, App F-4, etc.).
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APPENDIX F

CONTROL DECISION RECORD
TANK 241-SY-101 WASTE TRANSFER

L. J. mlpps

App F-i



HNF-4S31, Rev. 1

This page intentionally left blank.

App F-ii



HNF-4531, Rev. 1

CONTENTS

F1.O

F2.O

F3.O

F4.O

~TRODUCTION ............................................................................................................F.I

OVERVIEW OF PRESENTATIONS ON THE WASTE TRANSFER SYSTEM
DESIGN AND OPERATION AND THE HAZARD AND ACCIDENT
ANALYSES .....................................................................................................................F.3
F2. 1 PRESENTATIONS AT THE MARCH 15 AND 16, 1999 CONTROL

DECISION MEET~GS ......................................................................................F.3
F2.2 PRESENTATIONS AT THE MAY 18, 1999 CONTROL DECISION

MEETmG ............................................................................................................F.4

CONTROL DECISION DISCUSSION SUMMARY .....................................................F.6
F3. 1 FLAMMABLE GAS DEFLAGRATION – INDUCED GAS RELEASE

FROM CRUST DISTUWWCE ........................................................................F.6
F3.2 FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE

FROM CRUST DISSOLUTION .........................................................................F.9
F3.3 FLAMMABLE GAS DEFLAGRATION - BUOYANT

DISPLACEMENT GAS RELEASE EVENT PLUS ADDITIONAL GAS
RELEASE FROM THE CRUST .......................................................................F.ll

F3.4 FLAMMABLE GAS DEFLAGRATION .GENERAL ...................................F.l3
F3.5 SPRAY LEAK IN STRUCTURE OR FROM OVERGROUND

TRANSFER LINE .............................................................................................F.l3
F3.6 SURFACE LEAK RESULTING IN POOL ......................................................F.l4
F3.7 MIXING OF INCOMPATIBLE MATERIAL – TOXIC VAPOR

Generation ..................................................................................................F.l4

MmMNcEs ...............................................................................................................F.l8

ATTACHMENTS

1. SUMMARY OF NEW CONTROLS FOR THE TANK 241-SY-101 WASTE
TRANSFER . . . . . . . ....................................................................................................Att 1-1

2. CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE
FROM CRUST DISTU~~CE ....................................................................................Att 2-1

3. CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE
FROM CRUST DISSOLUTION .....................................................................................Att 3-I

4. CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - BUOYANT DISPLACEMENT
GRE PLUS Additional GAS RELEASE FROM THE CRUST ...............................Att 4-1

5. CONTROL DECISION RECORD FOR TANK 24 I-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION – GENERAL ........................................Att 5-1

App F-iii



HNF-4531, Rev. 1

6.

7.

8.

1.

2.

3.

4.

5.

6.

7.

8.

9.

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR SPRAY LEAK IN STRUCTURE OR FROM OVERGROUND TRANSFER
L~E .................................................................................................................................Att 6-1

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR SURFACE LEAK RESULTING IN POOL ............................................................Att 7-1

CONTROL DECISION RECORD FOR TANK 241-SY-1OI WASTE TRANSFER
FOR MIXING OF INCOMPATIBLE MATERIAL – TOXIC VAPOR
GENERATION ................................................................................................................Att 8-1

ENCLOSURES

AGENDA FOR CONTROL DECISION MEETINGS ON MARCH 15 AND 16,
1999 FOR TANK 241-SY-101 WASTE TR~S=R ...................................................Enc 1-1

ATTENDANCE RECORD OF CONTROL DECISION MEETINGS FOR
TANK 241-SY-101 TRANS=R ....................................................................................Enc 2-1

PURPOSE, SCOPE, AND PROCESS FOR THE TANK 241-SY-101 WASTE
TRANSFER CONTROL DECISION MEET~GS ........................................................Enc 3-1

DESIGN AND OPERATION OF THE TANK 241-SY-101 RAPID MITIGATION
WASTE TRANSFER SYSTEM .....................................................................................Enc 4-1

TANK 241-SY-1OI WASTE TRANSFER HAZARD ANALYSIS OVERVIEW ........Enc 5-1

TANK 241-SY-101 WASTE TRANSFER HAZARDOUS CONDITIONS ..................Enc 6-1

TANK 241-SY-101 WASTE TRANSFER HAZARDOUS CONDITIONS
ADDRESSED BY THE EXISTING AUTHORIZATION BASIS ................................Enc 7-1

EXISTING WASTE COMPATIBILITY CONTROLS .................................................Enc 8-1

EXISTING AUTHORIZATION BASIS REPRENSENTATIVE ACCIDENTS ..........Enc 9-1

10. TANK 241-SY-101 CRUST RELEASE MECH~ISMS ...........................................Enc 10-1

11. SUMMARY DESCRIPTION OF THE REFINED SAFETY ANALYSIS TOOL
AND TANK 24 I-SY-101 WASTE TRANSFER ACCIDENT ANALYSIS
MSULTS ........................................................... ..........................................................Enc 11-1

12. TANK 241-SY-101 INERTING FEASLBH-JTY SUMMARY ....................................Enc 12-1

13. MINIMUM TANK 241-SY-1OI WASTE LEVEL FOR MIXER PUMP
OPERABILITY .............................................................................................................Enc 13-1

14. CONTROL DECISION MEETING ON MAY 18, 1999 FOR TANK 241-SY-101
.... ...............................................................................................Enc 14-1WASTE TRANSFER

App F-iv



HNF-4531, Rev. 1

CONTROL DECISION RECORD
TANK 241-SY-101 WASTE TRANSFER

F1.O INTRODUCTION

Control decision meetings for the transfer of waste from Tank 241-SY-101 to Tank 241-SY-102
were held on March 15 and 16, 1999. The agenda for the control decision meetings is included
in Enclosure 1, and a list of meeting attendees is included in Enclosure 2.

The purpose of the control decision meetings was to identify existing controls and/or select new
controls to protect the public, onsite workers, facility workers, and the environment from
potential hazardous conditions and postulated accidents for a Tank241-SY-101 waste transfer.
Controls include Safety-Class and Safety-Significant structures, systems, and components
(SSCS); technical safety requirements (TSRS)=; and other controls that provide defense-in-depth
or environmental protection.

The scope of the control decision meetings covered waste transfers from Tank 241-SY- 101 to
Tank 241 -S Y- 102 that are planned to remediate the Tank241-SY-101 surface-level-rise
condition (see HNF-3824, Tank 241-SY-101 Surjiace-Level-Rise Remediation Project Plan). The
first waste transfer will move approximately 380,000 to 570,000 liters (100,000 to 150,000 gal)
of waste and is scheduled for September 1999. The possible back dilution of Tank 241-SY-101
waste with water following the waste transfer was not within the scope of the control decision
meetings.

The control decision meetings were conducted in accordance with the established and approved
process and criteria described in the Tank Waste Remediation System (TWRS) Basis for Interim
Operation (HNF-SD-WM-BIO-OO 1). A summary of the control decision process and criteria
was presented at the start of the control decision meetings and is included in Enclosure 3.
Control decisions were based on the best available information from the waste transfer hazard
and accident analyses and on the technical expertise and experience of the meeting participants.
Decisions were made by consensus.

Subsequent to the March 15 and 16, 1999 control decision meetings, several revisions to controls
occurred. Control revisions were based on the results of actions assigned at the meetings (i.e., a
subsequent design decision to provide a passive siphon break and a subsequent decision on the
specific instrument systems that will be used to measure the quantity of waste transfemed from
Tank 241-SY-101). A revision also resulted from the resolution of a subsequent SSC
classification issue raised by the TWRS Design Authority (i.e., Safety-Class versus Safety-
Significant SSC instnrment systems to measure the quantity of waste transfemed from

‘As a result of direction received from the U.S. Department of Energy, Office of River Protection (French 1999),
new TSR-level controls for Tank 241-SY-101 remediation acdvkies, including waste transfers, will be imposed as
pmdent contractor controls necessxy for safe operation.
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Tank 241-S Y-101). These control revisions and their bases are specifically identified in the
summary of the control decision discussions in Section 3.

In addition, control decisions were reviewed against the final waste transfer design and the final
documented hazard and accident analyses since these were not completed until after the March
15 and 16, 1999 meetings. This review identified that the final analysis of ammonia releases
during Tank 241-SY-1OI waste transfers without controls could result in exposures to onsite
workers above risk evaluation guidelines. To select controls for the protection of onsite workers
from postulated ammonia releases, another control decision meeting was held on May 18, 1999.
A control revision because of a new ethylene propylene diene monomer (EPDM) hose-in-hose
design for the overground transfer line and a control revision based on the completed riser
241-SY-102 drop leg enclosure leak detection system design were also considered at the May 18,.
1999 meeting. The agenda and list of attendees for the May 18, 1999 control decision meeting
are included in Enclosure 14. The control decisions and control revisions and their bases from
the May 18, 1999 meeting are included in the Section 3 summary of control decision discussions.

Section 2 is an overview of the control decision meeting presentations on March 15 and 16, 1999
and on May 18, 1999. The presentations described the Tank241-SY-101 waste transfer system
design and operation and the results of the waste transfer hazard and accident analyses. The
presentations provided the background and the basis for the subsequent control decision
discussions. Copies of the presentations are included in the enclosures to this Control Decision
Record.

Section 3 is a summary of the control decision discussions on the representative accidents and
the associated represented hazardous conditions that were considered at the March 15
and 16, 1999 meetings and at the subsequent May 18, 1999 meeting. The discussion summary
identifies the controls that were considered, and the reasons why specific controls were selected
or not selected.

ApP F-2

Attachment 1 is a summary of new controls for the Tank 241-SY- 101 waste transfer.
Attachments 2 through 8 contain the individual control decision records of the selected safety
SSCS, TSRS (or prudent contractor controls necessary for safe operation), and defense-in-depth
controls for each representative accident, and the associated represented hazardous conditions,
considered at the control decision meetings.
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F2.O OVERVIEW OF PRESENTATIONS ON THE WASTE
TRANSFER SYSTEM DESIGN AND OPERATION AND

THE HAZARD AND ACCIDENT ANALYSES

F2.1 PRESENTATIONS AT THE MARCH 15 AND 16,1999 CONTROL
DECISION MEETINGS

The first technical presentation described the current design and planned operation of the
Tank 241-SY-101 waste transfer system (see Enclosure 4). This design and operation
information was used as the basis for the control decisions at the March 15 and 16, 1999 ,
meetings. Subsequent to the control decision meetings, the waste transfer system design was
finalized (i.e., the waste transfer system final design review was held on April 29 and 30, 1999).
The final design of the waste transfer system was reviewed to determine whether any design
revisions occurred subsequent to March 15 and 16, 1999 that could affect the control decisions.
The results of this review are included in the Section 3.0 control decision discussion summary
(see also Section F2.2).

The next presentations provided an overview (Enclosure 5) and the results (Enclosure 6) of the
hazard analysis performed on the Tank241-SY-101 waste transfer. The hazardous conditions
resulting from the hazard analysis included the following.

1. Hazardous conditions having potential onsite or offsite consequences addressed by the
Authorization Basis, but presenting control allocation concerns (i.e., hazardous
conditions that after the allocation of existing controls were either a) judged to potentially
require additional controls or b) determined to pose issues with respect to the application
of existing controls). (See Enclosure 6, Part 1)

2. Hazardous conditions having potential onsite or offsite consequences addressed by the
Authorization Basis (i.e., hazardous conditions that, after the allocation of existing
controls, were judged to be acceptably prevented or mitigated). (See Enclosure 6, Part 2)

3. Hazardous conditions having no consequences, or consequences impacting only the
facility worker. (See Enclosure 6, Part 3)

Analyses demonstrating that existing controls acceptably prevent or mitigate hazardous
conditions for the Tank 241 -SY-101 waste transfer (i.e., hazardous conditions in the second
group above) were presented (see Enclosures 7 and 8). These analyses were finalized
subsequent to the control decision meeting and are documented in Appendixes B and E. The
find analyses in Appendixes B and E were reviewed to determine whether any revisions
occurred subsequent to the control decision meetings that could affect the control decisions. The
results of this review are included in the Section 3.0 control decision discussion surnrnary. (See
also Section F2.2).

Note: Prior to the March 15 and 16, 1999 control decision meetings, a group of individuals
with knowledge of the existing TWRS Authorization Basis and the
Tank 241-SY-1OI waste transfer hazard analysis met to review rdl of the hazardous
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conditions with potential onsite or offsite consequences (S2 and S3, respectively).
At this meeting, existing controls were allocated to these hazardous conditions and
the hazardous conditions were placed in either the first or second group above. This
enabled the control decision meetings to focus on hazardous conditions that required
control determinations. Subsequent to the control decision meetings, another group
of knowledgeable individuals reviewed all of the hazardous conditions with facility
worker consequences that are anticipated (S 1, F3), and all of the hazardous
conditions with potentially significant environmental consequences (E2 and E3).
The purpose of this review was to identify the need for additional controls to protect
facility workers or the environment for the Tank 241-SY-101 waste transfer. No
new facility worker or environmental controls were identified from this review

(i.e., existing controk in the TWRS Authorization Basis and new Tank 241-SY-101 ~
controls acceptably provide for protection of facility workers and environment).

Presentations were then made providing the results of accident analyses of representative
flammable gas accidents for the Tank 24 I-S Y-101 waste transfer. These included presentations
on the following.

. Theestimated risk (i.e., frequency andconsequences) ofrepresentative flmmable gas
accidents from the existing TWRS Authorization Basis (Enclosure 9)

. Postulated gasrelease mechanisms from the Tank241-SY-101 crest, andgas release
models developed for estimating potential crust gas releases from waste transfer operations
andactivities (Enclosure 10)

. Tank241-SY-101 waste transfer flamable gasaccident results fromthe Refined Safety
Analysis Tool (Enclosure 11)

The above accident analyses were finalized subsequent to the control decision meetings and are
documented in Appendix C. Thetinal analyses in Appendix Cwerereviewed todeterrnine
whether any revisions occurred subsequent to the control decision meetings that could affect the
control decisions. Nocontrol revisions resulted from this review.

F2.2 PRESENTATIONS AT THE MAY 18,1999 CONTROL DECISION MEETING

The first presentation at the May 18, 1999 meeting was a review of the control decision process
and criteria. This review used the Enclosure 3 presentation from the March 15 and 16, 1999
meetings.

Technical presentations were then provided on potential ammonia release mechanisms, the
methods used to calculate ammonia exposures, and the results of possible ammonia exposures to
onsite and facility workers from Tank 241-S Y-101 crust disturbing activities and from Tank 241-
SY-101 waste transfers (Enclosure 14, Parts 3 and 4). The analyses presented on ammonia
releases and exposures were all new since the March 15 and 16, 1999 control decision meetings.
Based on the information presented, controls were selected to protect onsite and faciiity workers
from postulated ammonia releases (see Section F3.7).
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Information was also presented to support there-consideration of control decisions on:

1. The SSC classification of the leak detection system in the riser 24 I-SY-102-OO7 drop leg
enclosure (Enclosure 14, Part 5), and

2. The requirement that the safety function of the overground transfer encasement and
connections be maintained following the impact of missiles generated by high wind
(Enclosure 14, Part 6).

Control revisions resulting from the May 18, 1999 control decision discussions are included in
Section 3.
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F3.O CONTROL DECISION DISCUSSION SUMMARY

Based on the Tank 241-SY-101 waste transfer hazard and accident analyses, control decisions
were required for the following three new representative flammable gas accident scenarios, and
the potential hazardous conditions that these accident scenarios represented.

● Flammable gas deflagration - induced gas release from crust disturbance

● Flammable gas deflagration - induced gas release from crust dissolution

. Flammable gas deflagration - buoyant displacement gas release event plus additional gas .
release from the crust

In addition, control decisions were required for potential hazardous conditions that were
represented by the following existing representative accidents, but where issues were identified
concerning whether existing controls acceptably prevented and/or mitigated the hazardous
conditions.

●

●

●

●

Flammable gas deflagration – general

Spray leak in structure or from overground transfer line

Surface leak resulting in pool

Mixing of incompatible material - toxic vapor generation

A summary of the March 15 and 16, 1999 and the May 18, 1999 control decision meeting
discussions (and subsequent reviews and revisions, as appropriate) for these representative
accidents, and the potential hazardous conditions that they represented, is presented in this
section.

F3.1 FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE
FROM CRUST DISTURBANCE

The representative accident is a flammable gas deflagration due to an induced gas release caused
by operations and activities that disturb the Tank 241-SY-101 crust (e.g., waste transfer pump
installation, crust disturbance as the waste level falls during the transfer) with subsequent
ignition. A list of existing controls that may prevent or mitigate this representative accident was
made, and then possible new controls were identified and evaluated. Following the selection of
controls for the representative accident, the potential hazardous conditions represented by this
accident (see Enclosure 6, Part 1) were reviewed and additionrd controls were selected, if
necessary. The control decision discussions are summarized below, and the selected controls me
presented in Attachment 2.
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Existing Controls

Safety SSCS - Safety-Class (SC): DST/AWF Ventilation
SC: Tank 241-SY-101 Hydrogen Monitor (7500 ppm*)
SC: Tank 241-SY-101 Ammonia Monitor (3000 ppm*)

* Maximum gas concentrations in the LA-UR-92-3 196 Level I controls for
mixer pump operation

TSRS - Limiting Condition for Operation (LCO) 3.2.1: DST and AWF Ventilation System
Administrative Control (AC) 5.9: Flammability Controls (LA-UR-92-3 196 Level I mixer
pump controls)
Supplemental Controls (Wagoner 1998)

Note: For this representative accident, the mixer pump controls were assumed to effectively
control gas retention at depth and, therefore, the only postulated gas releases are from
the crust.

Possible New Controls

Waste level – This control was proposed to protect accident analysis assumptions. This control
was not selected based on a consensus that the accident analysis should include
sensitively studies for expected waste levels, and if the waste levels assumed in the
accident analysis were exceeded, an Unreviewed Safety Question (USQ) evaluation
would be triggered.

Minimum Ventilation System Flowrate (400 cfm or higher) - The LA-UR-92-3 196 Level If
controls include a 400 cfm minimum ventilation system flowrate requirement. The
Refined Safety Analysis Tool analysis showed that the risk from a flammable gas
deflagration was not very sensitive to ventilation flowrate (analyses performed for 400
and 600 cfm – see Enclosure 11 and Appendix C). The consensus was that this control
should remain as a Level II control.

Flammable gas monitoring (during tank operations and activities that could disturb the crust) –
The existing TSR AC 5.11 flammable gas monitoring controls are not applicable to
Tank 241-SY-101, and the LA-UR-92-3 196 Level I controls on hydrogen and ammonia
monitoring are associated with mixer pump operation. The consensus was that
flammable gas monitoring be selected as a TSR-level control (i.e., to expand the

applicability of AC 5.11 to include Tank 241-SY-101 arrd/or elevate and augment the
LA-UR-92-3 196 Level 11flammable gas monitoring controls). There was some
discussion on whether there should be an LCO on the hydrogen and ammonia monitoring
systems, but the consensus was for a flammable gas monitoring program (i.e., an AC)
consistent with other TWRS facilities.

Ignition Controls - The existing TSR AC 5.10 ignition controls are not applicable to
Tank 241-SY-10i. Ignition controls were selected by consensus as a TSR-level control
(i.e., to expand the applicability of AC 5.10 to include Tank 241-SY-1OI and/or elevate
and augment the LA-UR-92-3 196 Level II ignition controls).
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Water Addition Controls (location, rate, volume, temperature) - The consensus was that water
addition controls should remain as LA-UR-92-3 196 Level If controls. Flammable gas
monitoring was the preferred control because it provides a direct measure of the gas
release hazard and addresses all gas release mechanisms from the crust. There was some
discussion of an interlock to automatically stop water addition on high hydrogen
concentration, but the discussion was deferred to the representative flammable gas
deflagration crust dissolution accident (see Section 3.2).

Mixer Pump Not Operating (during operations and activities that could disturb the crust) - This
control was proposed to protect accident analysis assumptions. This is a LA-UR-92-3 196
Level II control, and the consensus was that it should remain as a Level 11control
because flammable gas monitoring, which was selected as a control, addresses
cumulative gas release mechanisms.

Waste Disturbance Size Limits – The difficulty in limiting the size of a waste disturbance, and
the impracticality of monitoring for compliance, led to a consensus not to select this
control.

Inerting – Although the information on the feasibility of inerting Tank 241-S Y-101 included in
Enclosure 12 was not formally presented at the meeting, the cost and time to implement
an inerting system for Tank241-SY-101 were recognized as significant factors to
consider with respect to this possible control. The cost estimate for an inerting system is
close to $2 million dollars, and implementation of an inerting system would add
significant complexity and risk to the efforts to remediate the Tank 241-SY-101 surface-
level-rise condition. In addition, the Refined Safety Analysis Tool analysis showed that
an inerted tank does not significantly reduce the risk of a flammable gas deflagration (see
Enclosure 11 and the Appendix C). Based on these considerations, the consensus was
that inerting Tank241-SY-101 not be selected as a control.

Video Camera Monitoring – The consensus was that video camera monitoring should be
implemented as a defense-in-depth control recognizing the value of observing crust
behavior, but the difficulty of defining criteria that would prompt ceasing operations and
activities.

Time Delay from Mixer Pump Operation - The LA-UR-92-3 196 Level D controls include an
intrusive control that requires that there be at least a 4 hour waiting period following the
last activity that can induce a gas release. The consensus was that this control should
remain as a Level 11control, because flammable gas monitoring, which was selected as a
control, addresses the potential for overlapping gas release events.

Dome Pressure Monitoring – ThisisaLA-UR-92-3196 Level If control to detect large, rapid gas
release events [i.e., a buoyant displacement gas release event (BD GRE)]. While dome
pressure monitoring provides a faster indication of a BD GRE than flammable gas
monitoring, the consensus was that it would likely not detect gas releases due to crust
disturbances since these would not be expected to significantly increase the tank dome
pressure.
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Attachment 2 is the control decision record of the safety SSCS, TSRS (or prudent contractor
controls necessary for safe operation), and defense-in-depth controls selected to prevent potential
flammable gas deflagration hazardous conditions and postulated accidents caused by induced gas
releases from crust disturbance.

F3.2 FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE
FROM CRUST DISSOLUTION

The representative accident is a flammable gas deflagration due to an induced gas release caused
by dissolution of the Tank 241-SY- 101 crust from planned or inadvertent water addition with
subsequent ignition. A list of existing controls that may prevent or mitigate this representative
accident was made (including the controls selected above for the flammable gas deffagration ‘
crust disturbance accident), and then possible new controls were identified and evaluated.
Following the selection of controls for the representative accident, the potentiaf hazardous
conditions represented by this accident (see Enclosure 6, Part 1) were reviewed and additional
controls were selected, if necessary. The control decision discussions are summarized below,
and the selected controls are presented in Attachment 3.

Existing Controls

Safety SSCS - SC: DST/AWF Ventilation
SC: Tank 24 I-SY-101 Hydrogen Monitor (7500 ppm*)
SC: Tank 24 I-SY-101 Ammonia Monitor (3000 ppm*)

*Maximum gas concentrations in the LA-UR-92-3 196 Level I controls for mixer pump
operation

TSRS - LCO 3.2.1: DST and AWF Ventilation System
AC 5.9: Flammability Controls (LA-UR-92-3 196 Level I mixer pump controls)
Supplemental Controls (T-Vagoner 1998)
Tank 241-SY-101 Ignition Controls
Tank 241-SY- 101 Flammable Gas Monitoring Controls

Note: For this representative accident, the mixer pump controls were assumed to effectively
control gas retention at depth and, therefore, the only postulated gas releases are from
the crust.

Possible New Controls

Maximum Dilution Flow Rate – Based on the developed gas release model, the maximum water
addition flow rate would have to be limited to less than around 30 gpm to ensure that the
Lower Flammability Limit (LFL) would not be exceeded. (The actual flow rate is
dependent on several factors including crust bubble slurry void fraction – see
Appendix C.) This low dilution water flow rate would place a significant constraint on
the Tank 241-S Y-101 waste transfer. The consensus was that flammable gas monitoring
was the prefemed control because it provides a direct measure of the gas release hazard
and addresses afl gas release mechanisms from the crust.
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Maximum Dilution Quantity without Waste Flow – This control was to limit the total quantity of
dilution water that could inadvertently be added to Tank 241-SY- 101. The control was
based on the developed gas release model that showed it takes at least around
1500 gallons of water added under the crust to reach the LFL. (The actual quantity of
water is dependent on several factors including the water flow rate and the crust bubble
slurry void fraction - see Appendix C.) The concept for this control was to make the
capacity of the water reservoir on the waste transfer dilution water skid the same as the
maximum quantity of dilution water that could be added without waste transfer flow, and
to provide an automatic interlock that shut off the service water supply to the dilution
water skid on detecting loss of waste transfer flow. The design for this control would
have been complex to address all of the postulated inadvertent water addition scenarios.
It would also have required bypass of the interlock to refill the dilution skid water
reservoir prior to each waste transfer pump startup. This would have introduced the

opportunity for human errors. The consensus was that flammable gas monitoring with
operator action to isolate water sources to Tank241 -SY- IO1 on high flammable gas
concentration was the preferred control (see below).

Flammable Gas Monitoring – This selected control requires flammable gas monitoring whenever
there is a planned water addition or whenever there is a potential for an inadvertent water
addition to Tank241-SY-101. If high flammable gas concentrations are detected
(i.e., > 25% of the LFL), water sources that are or could be adding water to
Tank 241-SY-1OI would be isolated (i.e., valves closed andJor lines disconnected).
There was considerable discussion on whether isolation of the waste transfer dilution
water line should be automatic or could be done by operator action. The gas release
model showed that there should be around 30 minutes between when 25’% of the LFL is
reached and when 10090 of the LFL is reached. (The actual time is dependent on several
factors including the water flow rate and the crust bubble slurry void fraction – see
Appendix C.) Based on these conservative gas release model results, the consensus was
that operator action to isolate the dilution water line was acceptable. Operator action also
allowed the ability to backflush the waste transfer line into Tank241 -S Y- 102 while still
isolating the dilution water line to Tank241-SY-101. The Tank 241-SY-101 Surface-
Level-Rise Remediation Project, however, assigned an action to develop a parallel path
for the possible incorporation of an automatic dilution water line isolation interlock.
Work on an automatic dilution water isolation interlock was subsequently terminated
following receipt of French 1999 and TWRS Plant Review Committee (PRC) approval of
the flammable gas monitoring control with operator action to isolated connected water
sources.

Minimum Ventilation System Flowrate (400 cfm or higher) – See the discussion for the
flammable gas deflagration crust disturbance accident.

Attachment 3 is the control decision record of the safety SSCS, TSRS (or pnrdent contractor
controls necessary for safe operation), and defense-in-depth controls selected to prevent potential
flammable gas deflagration hazardous conditions and postulated accidents caused by induced gas
releases from crust dissolution.
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F3.3 FLAMMABLE GAS DEFLAGRATION - BUOYANT DISPLACEMENT GAS
RELEASE EVENT PLUS ADDITIONAL GAS RELEASE FROM THE CRUST

The representative accident is a flammable gas deflagration due to an operation or activity that
causes the mixer pump to become inoperable (e.g., waste transfer lowers waste below mixer
pump suction) with a resulting subsequent BD GRE and ignition. A list of existing controls that
may prevent or mitigate this representative accident was made (including controls selected above
for the flammable gas deflagration crust disturbance and dissolution accidents), and then possible
new controls were identified and evaluated. Following the selection of controls for the
representative accident, the potential hazardous conditions represented by this accident (see
Enclosure 6, Part 1) were reviewed and additional controls were selected, if necessary. The
control decision discussions are summarized below, and the selected controls are presented in ,
Attachment 4.

Existing Controls

Safety SSCS - SC: DST/AWF Ventilation
SC: Tank 241-SY- 101 Hydrogen Monitor
SC: Tank 241-SY- 101 Ammonia Monitor

TSRS - Tank241-SY- 101 Ignition Controls
Tank 24 I-SY-101 Flammable Gas Monitoring Controls

Possible New Controls

Waste Volume Transfer – This control was selected by consensus. The control requires the
calculation of the quantity of waste that can be transferred and maintain mixer pump
operability (i.e., maintain a sufficient distance between the bottom of the crust and the
mixer pump suction to ensure that the mixer pump continues to perform its safety
function of controlling gas retention at depth and preventing BD GREs). Based on
analysis presented at the control decision meeting (Enclosure 13 – see also Appendix D),
mixer pump operability should not be affected as long as the bottom of the crust is at
least one (1) foot above the mixer pump suction. However, there are uncertainties in
measuring the bottom of the crust, including level monitoring system accuracy, and
downward growth of the crust subsequent to the waste transfer that must be considered in
calculating the maximum permissible waste transfer. The Tank 241 -SY-101 waste
transfer must then be monitored, and the transfer of waste limited to the maximum
calculated quantity.

Tank 24 I-SY- 101 Waste Level – This control has the same objective as the selected control on
calculating, monitoring, and limiting waste transfer volume. However, the consensus
was that the selected control was preferred versus simply establishing a lower limit on the
level of the crust bottom.

Mixer Pump Performance – Since it was judged as providing significant defense-in-depth with
respect to ensuring mixer pump operability, the consensus was to elevate the monitoring
of mixer performance to a TSR-level control. The control requires monitoring of mixer
pump performance, including monitoring parameters such as pump motor current, pump
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discharge pressure, and the response of waste thermocouples to mixer pump operation,
The monitoring results are to be reviewed periodically (at least quarterly) by the Test
Review Group (TRG) for signs of mixer pump performance degradation (i.e., loss of
mixer pump capability to control gas retention at depth and the prevent BD GREs). If
signs of degraded mixer pump performance are detected, the TRG would direct
corrective action to restore mixer pump performance, such as the, addition of water to
Tank 241-SY-101.

Instrument Systems – At the March 15 and 16, 1999 control decision meetings, instrument
systems required to implement the selected TSR-level control on calculating, monitoring,
and limiting waste transfers from Tank 241-SY- 101 to Tank 241 -SY- 102 (see above)
were identified as Safety-Significant SSCS. Subsequent to the control decision meetings, .
the Safety-Significant classification was questioned by the TWRS Design Authority. On
the basis that these instrument systems are essential to implement a control that protects
against an accident with consequences that could exceed offsite risk evaluation
guidelines, the instrument system classification was revised to Safety-Class. Also, the
selection of the specific instrument systems to implement the control was made by
cognizant design and operations personnel subsequent to the meeting (i.e., the
Tank 241-SY- 101 waste transfer flow totalizerb and the dilution water flow totalizer).
Because there is no installed system that can directly measure the bottom of the crust, no
specific instrument system was identified as Safety-Class for this measurement.
However, existing TSR AC 5.19 on process instrumentation and measuring and test
equipment will ensure the performance of whatever instrument system(s) is (are) used to
measure the level of the bottom of the crust.

Siphon Break –Siphoning of waste from Tank241-SY-101 to Tank241 -SY- 102 is a concern
since it could lead to the inadvertent transfer of waste and mixer pump inoperability. At
the time of the control decision meetings, the waste transfer system design required
operator action to initiate a siphon break following shutdown of the waste transfer pump.
With this design, the time to initiate the siphon break (30 minutes) was required to be
accounted for in the implementation of the selected waste volume transfer control (see
above). The Tank 241 -SY-101 Surface-Level-Rise Remediation Project was assigned an
action to assess the possibility of including a passive siphon break in the waste transfer
system design. Based on the Project assessment, the waste transfer system design was
revised to incorporate a passive siphon break in the Tank241 -SY- 102 drop leg. The
passive siphon break was designated Safety-Class since its failure could lead to
inoperability of the mixer pump which could cause the representative accident whose
consequences could exceed offsite risk evaluation guidelines.

b Originally the Tank 241-SY-102 tank level detection system and the dilution water flow totalizer were selected as
the instrument systems to implement the Tank241 -SY-1O1 waste transfer controls. However, when the Tank
241-SY- 101 waste transfer flow totahzer was later selected to implement the TSR AC 5.12 Transfer Control
material balanced requirements (see Section F3.6), the deckion was made to use it also for implementing the waste
transfer controls instead of the Tank 241-SY- 102 tank level detection system.
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Attachment 4 is the control decision record of the safety SSCS, TSRS (or prudent contractor
controls necessary for safe operation), and defense-in-depth controls selected for this
representative accident and the potential hazardous conditions represented by this accident.

F3.4 FLAMMABLE GAS DEFLAGRATION -’GENERAL

The Tank 241-SY-101 waste transfer hazard analysis resulted in a hazardous condition that was
represented by the existing representative flammable gas deflagration accident for double-shelled
tanks (DSTS) (see Enclosure 6, Part 1). However, because the existing TSR AC 5.10 ignition
controls and AC 5.11 flammable gas monitoring controls do not apply to Tank241-SY-101, this’
hazardous condition was identified for consideration at the control decision meetings. With the
existing flammability y controls and the new Tank 241 -S Y- 101 TSR-level ignition and flammable ‘
gas monitoring controls selected above for other Tank 241-SY-101 flammable gas deflagration
accident scenarios, the control decision meeting consensus was that these controls (see
Attachment 5) were sufficient to control this potential hazardous condition.

F3.5 SPRAY LEAK IN STRUCTURE OR FROM OVERGROUND TRANSFER LINE

The Tank 241-SY- 101 waste transfer hazard analysis resulted in a number of hazardous
conditions that were represented by the existing representative spray leak accident, but where
issues were identified concerning whether existing controls acceptably prevented and/or
mitigated these hazardous conditions (see Enclosure 6, Part 1). The concerns generally resulted
because tbe Tank 241-SY 101 waste transfer design included an above ground Prefabricated
Pump Pit (P3) and a special Tank 241-S Y-102-OO7 riser drop leg enclosure design where the
overground transfer line entered Tank 241-SY- 102. Attachment 6 presents the consensus on
controls that are unique to the Tank241 -SY- 101 waste transfer. The safety-functions for the P3
and the riser 241 -S Y- 102-007 drop leg enclosure included safety functions from the TWRS Final
Safety Analysis Report (FSAR) for the above ground portion of waste transfer associated
structures (e.g., pits).

There was discussion on whether the P3, overground transfer encasement and connections, and
riser 241-SY- 102-007 drop leg enclosure were required to maintain their safety function for
design basis high wind and seismic events. The structures were already being designed to meet
design basis high wind (and associated missiles) criteria and, therefore, this requirement was
initially imposed on all three stnrctures. Subsequent to the March 15 and 16, 1999 control
decision meetings, the design of the overground transfer line change from a hose-in-pipe design
to a hose-in-hose design. At the May 18, 1999 control decision meeting the requirement that the
overground transfer encasement and connections (now an EPDM hose) be designed to maintain
its safety function following the impact of design basis high wind missile was re-examined and
deleted. The basis for this control decision was (1) the unlikely occurrence of this event, (2) the
time and cost to demonstrate either by analysis or testing that the EPDM hose meets the design
basis high wind missile criteria, and (3) the unanimous belief that a design basis high wind
missile would not cause a spray or pool leak. The later qualitative judgement considered the
general toughness of the hose and that it would be covered by insulation and lead shield blankets.

The consensus on the P3, overground transfer encasement and connections, and riser
24 I-S Y-102-OO7 drop leg enclosure maintaining their safety function for a design basis seismic
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event was that these structures need not be seismically qualitied to Performance Category (PC)-3
criteria, and that the only control required for a design basis seismic event is the existing TSR
AC 5.14 emergency preparedness control to mitigate the potential consequences. This was
justified for several reasons. First, there is a low likelihood of a design basis seismic event
during a Tank 241-SY-101 waste transfer. Second, designing the P3 and the riser
241-S Y-102-OO7 drop leg enclosure to meet seismic PC-3 criteria would have had significant
cost and schedule impacts.

Leak detection in the riser 241-SY-102-OO7 drop leg enclosure was also discussed for mitigating
the consequences of spray and surface pool leaks. The consensus at the March 15 and 16, 1999
control decision meetings was that leak detection was not required for safety. This decision was
based on the large drain area to Tank 241-SY-102, and the potential difficulty in designing a leak’
detector for the riser drop leg enclosure. A requirement was imposed, however, that the riser
drop leg enclosure and the overground transfer encasement and connections be designed to
withstand the maximum pressure resulting if the drain to Tank241 -S Y- 102 is plugged and the
waste backs up the overground transfer encasement to the P3.

At the May 18, 1999 control decision meeting, the safety classification of the riser drop leg
enclosure leak detection system was re-examined. A leak detection system was included in the
final design of the riser drop leg enclosure to meet environmental requirements, and it meets the
safety-class requirements of existing TWRS leak detection systems. Based on this, there was a
consensus that the riser drop leg enclosure leak detection system should be designated as a
safety-class SSC for the Surface Leak Resulting in Pool accident and should be subject to TSR
LCO 3.1.3. (Note: The leak detection system in both the P3 and in the riser drop leg enclosure
are not considered as new controls, but as existing controls applied to the Tank241 -S Y- 101
waste transfer system design, and are, therefore, not listed in Attachments 6 and 7).

F3.6 SURFACE LEAK RESULTING IN POOL

See the control decision meeting discussion of the spray leak accident in Section 3.5 and
Attachment 7 for the resulting safety SSCS, TSRS (or prudent contractor controls necessary for
safe operation), and defense-in-depth controls that are unique to the Tank241-SY-101 waste
transfer for the Surface Leak Resulting in Pool accident. Attachment 7 also includes the control
decision subsequent to the March 15 and 16, 1999 meetings that the Tank 241-S Y-1OI waste
transfer flow totalizer be designated as a safety-significant SSC to implement the material
balance requirements of TSR AC 5.12. The basis for this control decision is that Tank
241-SY-101 waste level change may not be an easily measured or reliable input for the material
balance.

F3.7 MIXING OF INCOMPATIBLE MATERIAL - TOXIC VAPOR GENERATION

The potential for ammonia releases was identified in the hazard analysis of Tank 241-SY-101
waste transfers. At the time of the March 15 and 16, 1999 control decision meetings, potential
hazardous conditions and postulated accidents involving ammonia releases were not considered
because the hazard and accident analyses of ammonia release consequences showed that
exposures were below risk evaluation guidelines. Subsequent anafysis of the consequences of
ammonia releases for Tank 241-SY- 101 waste transfers showed that without controls onsite
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worker risk evaluation guidelines could be exceeded. Thk resulted in another control decision
meeting on May 18, 1999 to select controls to prevent or mitigate postulated ammonia releases
for Tank 24 I-SY-1OI waste transfers.

Hazardous conditions involving ammonia releases are represented by the Mixing of
Incompatible Material – Toxic Vapor Generation accident (see BIO Section 5.3.2.11). The
representative accident is a rapid, uncontrolled addition of caustic (sodium hydroxide) to liquid

“waste of low pH that causes the release of ammonia as the waste becomes more basic. The
analysis of this representative accident showed that onsite and offsite ammonia concentrations
were below risk evaluation guidelines, and no controls were identified other than the Industrial
Hygiene Program as a defense-in-depth control. Because the representative accident does not
bound the potential consequences of potential hazardous conditions and postulated accidents for ,

Tank 241-SY-101 waste transfers, the analysis of postulated ammonia releases contained in
Appendix E provided the basis for the controls decisions.

Following presentations on the calculated ammonia concentrations during Tank 24 I-SY-1OI
remediation activities and operations (see Enclosure 14, Parts 3 and 4), possible controls were
identified and evaluated. The control decision discussions are summarized below, and the
selected controls are presented in Attachment 8.

Possible Controls

Elevated (stack) release (SSC) – There was consensus that the 241 -SY Tank Farm primary tank
ventilation system should be designated as a safety-significant SSC with its safety function
being to ensure an elevated release of ammonia (that is, prevent a ground level release). An
elevated or stack release versus a ground level release reduces the ammonia concentration at
100 meters (onsite worker) and also for facility workers.

Taller stack – Increasing the stack height would provide further mitigation of ammonia releases

“(i.e., decrease the ammonia Corrwrrtradotra 100rnekrs). CXber controls were selected in
preference to this control because of the time and cost to design and consttyct a taller stack
and an estimated reduction of ammonia concentration by only a factor of 2 for a doubling of
the stack height.

Ammonia monitoring – At the May 18, 1999 control decision meeting, ammonia monitoring was
selected by consensus as a TSR-level control since it provided significant defense-in-depth to
the controls of an elevated (stack) release and the Tank 241-SY-102 drop leg. With the
subsequent decision not to designate the drop leg as a safety SSC (see below), ammonia
monitoring together with an elevated release became the selected controls. The ammonia
concentrations for initiating operator actions (3000 ppm for the Tank 241-SY-101 ammonia
monitoring system and 1000 ppm for the 241 -SY Tank Farm primary tank ventilation
exhaust ammonia monitoring system) were conservatively selected to be consistent with the
existing LA-UR-92-3 196 Level I mixer pump operation ammonia monitoring control. At the
May 18, 1999 meeting, it was decided that the existing ammonia monitoring systems ~ be
designated as safety-significant SSCS. Instead, to provide operational flexibility, it was
determined that the instrument systems used to monitor ammonia need only meet the
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requirements of TSR AC 5.19. Thk decision was subsequently questioned by the TWRS
Design Authority and revised. Because of the special monitoring system requirements

needed to ensure accurate measurement of ammonia concentrations, the Tank241 -SY- 10I
and the 241 -SY Tank Farm primary tank ventilation exhaust ammonia monitoring systems
were designated as a safety-significant SSC.

Flammable Gas Monitoring – Thk control was simply to take credit for flammable gas
monitoring controls (see TSR AC 5.11 and Section 3.1). This control was not selected
because the correlation of flammable gas and ammonia releases from remerfiation activities
and operations that disturb the waste in Tank 241 -S Y- 101 is not well defined, and ammonia
releases in Tank241 -SY- 102 during a waste transfer from Tank241 -S Y- 101 are not
associated with flammable gas releases.

Exclusion zone for onsite personnel - This control would mitigate potential ammonia releases by
restricting personnel access within a specified distance of the241 -SY Tank Farm during
Tank 241-SY-1OI waste transfers (e.g., 200 meters, 300 meters). The consensus was that
this control would be difficult to implement as a TSR-level control and could adversely
impact other 200-West area operations. The reduction in ammonia concentration by
increasing the 100 meter distance for the onsite worker is also small. (Note: Limiting anrf/or
controlling personnel access in the vicinity of the 241 -SY-Tank Farm is being considered for
purposes of facility worker protection by the Industrial Hygiene Program.)

Ammonia monitoring/emergency evacuation – This control differs from the selected ammonia
monitoring control in that if the ammonia concentration in Tank 241-SY-1OI or in the 241-
SY Tank Farm primary tank ventilation exhaust exceeded a specific limit, evacuation of
workers would be required. The consensus was that the selected ammonia monitoring
control was sufficient.

Tank 24 I-SY-102 drop leg (S SC) - At the May 18, 1999 control decision meeting, the Tank
241-SY- 102 drop leg was designated as a safety-significant SSC by consensus. This passive
design feature significantly mitigates ammonia releases in Tank 241-S Y-102 by ensuring the
waste transferred from Tank 241 -SY-101 is discharged below the waste surface. The TWRS
Plant Review Committee (PRC) subsequently requested that the initially selected controls for
ammonia be reviewed to determine if ammonia monitoring and an elevated release were
sufficient to protect tbe onsite and facility workers without credit for the Tank 241-S Y-102
drop leg. Based on additional analysis of the bounding ammonia accident scenario for Tank
241-SY-101 waste transfers, it was demonstrated that ammonia exposures were controlled to
within risk evaluation guidelines with just ammonia monitoring and an elevated release. The
Tank 241-SY- 102 drop leg was, therefore, revised from a safety-significant SSC to a
defense-in-depth control.

Ammonia scrubber - This control was not selected based on the time and cost to design and
install an ammonia scrubber on the 241 -SY Tank Farm exhaust ventilation system, and the
ability to adequately protect onsite and facility workers from potential ammonia release”
hazards by the selected controls.
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Restrict Tank 241-SY- 101 Waste Transfer during “fumigation” weather conditions - The most
restrictive atmospheric dispersion condition (i.e., the weather condition resulting in the
highest ammonia concentration from an elevated release) is fumigation. Fumigation
conditions occur for a short time following sunrise on clear days. This control was not
selected since it would required at least daily startup and shutdown of the waste transfer.

Air Injection at the Stack - This control would mitigate ammonia releases by providing dilution
and increasing the effective stack height. The selected controls were preferred over this
control because of the time and cost to implement thk control.

Attachment 8 is the control decision record of the safety SSCS, TSRS (or prudent contractor
controls necessary for safe operation), and defense-in-depth controls selected to protect against .
potential hazardous conditions and postulated accidents that may cause ammonia releases during
Tank 241-SY-101 waste transfers.
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ATTACHMENT 1

SUMMARY OF NEW CONTROLS FOR THE TANK 241-SY-101 WASTE TRANSFER
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Analyzed
Accident

~lammable Gas

~etlagration

Summary of New Controls for the Tank 241-SY-101 Waste Transferl (5 Sheets)

Safety Structures, Systems,

and Components

Description

Siphon break

Tank 241-SY.101
Waste Transfer Flow
Totalizer

Dilution Water FIOW

Totalizer

Sc

T

x

x

.

Technical Safety
Requirementz

iC: Tank241 -SY. 101
Mixer Pump
Performance

C Tank 241-sY.101
Ignition Controls

Comments

Siphonbreak The safety function of the siphon break is to
prevent tbe sipboning of waste from Tank 241-SY-101 to
Tank 241-SY-102 when the waste transfer pump is not
operating. (See Note 3)

Tank 241-SY-1OIwaste transfer flow totalizer: The safetj
function of !he Tank 241 -SY- 101 waste transfer flow totalize)
is to provide [he volume of material transferred from Tank
241-SY-1OI to Tank241-SY-102 (waste plus dilution water)
for implementation of the Tank241-SY-101 Waste Transfer
Control

Dilutionwaterflow totalizer:The safety function of tbe
dilution water flow Iotalizer is to provide dilution water data
fOrimplementation of the Tank 24 1.SY- 10I Waste Transfer
Control. (See Note 3)

Programkeyelements arc

● Mixer pump performance (e.g., pump motor current,
pump discharge pressure, waste thermocouple response)
shall be monitored, and the Test Review Group (TRG)
shall review the data quarterly for signs of degradation
that could affect continued control of gas retention at
depth and prevention of buoyant displacement gas release
events (BD GREs)

. The TRG shall direct corrective actions to restore mixer

pump performance, as necessary.

;xpand applicability of existing TSR AC 5.10 ignition
ontrols to Tank 24 I-SY- 101; elevate and augment LA-UR-
‘2-3196 Level 11ignition co”tro]s.



Analyzed
Accident

Flammable Gas

Deflagration

{Continued)

Summary of New Controls for the Tank 241-SY-1OI Waste Transfer] (5 Sheets)

Safety Structures, Systems,
and Components

Description Sc

.
Ss

Technical Safety
Requirement

kC: Tank241-SY-101
Flammable Gas
Monitoring Controls

iC: Tank241-SY-101
Waste Transfer Control

Comments

Expand applicabiiit y of existing TSR AC 5.11 flammable gas
monitoring controls to Tank 24 I-SY- 101; elevate and
augment LA-UR-92-3 196 Level 11flammable gas monhorhg
controls.

Note The flammable gasmonitoring controls for Tank241-
SY-I 01 shall specify:

1. When the LA-UR-92-3196 Level Imixerpumphydrogen
and ammonia monitoring controls are applicable, and

2. Tbatflammable gasmonitoring isrequired whenever
water sources are connected to Tank 241-SY-101, and
that all sources of water shall be isolated on high
flammable gas concentrations.

Program key elements are:

● Forwaste transfers from Tank241-SY-101, the
maximum quantity of waste that can be transferred and
maintain a minimum of one ( 1) foot between the mixer
pump suction and the bottom of the crust shall be
calculated. Thecalculation shall consider unce~aintiesin
measuring the bottom of the crust, including level
monitoring system accuracy, and !hegrowth of the crust
subsequent to the transfer.

. Thewaste transfer from Tank241-SY-101 shall then be
monitored and limited to this maximum quantity.



Analyzed
Accident

Spray Leak in
Structure or from
Overground
Transfer Lhe

Summary of New Controls for the Tank 241-SY-101 Waste Transfer* (5 Sheets)

Safety Structures, Svstems,.-
and Components

Description

Prefabricated Pump
Pit (P3)

OGT encasement n“d
connections

<iser 241.SY.10’2.0117
kop leg enclosure

Sc
-r

x

x

.

.
Ss

.

.

Technical Safety
Requirement

None

Comments

P3: The safety function of the P3 is to knock down spray and
Iimit release of aerosols to the environment. The P3 sba]] be
designed to withstand design basis high wind and associated
missiles. (See Note 3)

OGT encasement and connections: The safety function of the
OGT encasement and connections is to confine a leak from
the primary piping and ensure that the leak is directed to the
riser 24 I-SY- 102-007 drop leg enclosure or to the P3 which
contain leak detection systems. The OGT encasement mrd
connections shall be designed (o witbsland (1) the maximum
pressure resulting if the drain to Tank 24 I-SY- 102 k plugged
and the waste backs up the OGT encasement to tbe P3 and (2)
design basis high wind, but not tbe associated missiles. (See
Note 3)

Miser.241-SY-102-007 drop Ieg enclosure: same as OGT
mcasement and connections except that tbe riser
Z41-SY- 102-C07 drop leg enclosure shall be designed to
withstand missiles associated with the design basis high wind.
See Note 3)



Analyzed
Accident

;urface Leak
tesulting in Pool

Summary of New Controls for the Tank 241-SY-101 Waste Transfer* (5 Sheets)

Safety Structures, Systems,
and Components

Description

%efabricatedPump
?( (P3)

)GT encasement and
connections

tiser 241-SY-102-OO7
Ikop leg enclosure

“ank24I-SY-101
vaste transfer flow
otalizer

Sc
x

x

x

Technical Safety
Requirement

None

Comments

P3: The sa@y-cfass sa~e~juncdon of the P3 is to provide an
intact boundary for the leaked waste, and when leak detector
alarms and appropriate operator response times to shut off the
transfer pump are credited, to prevent premature P3 overflow
and the format ion of a surface pool. The safety-significant
wzfetyfmcticm of the P3, including cover, is to limit release of
aerosols generated by splatter inside the P3, and limit shine
and skyshine dose to orssite receptors. The P3 shall be
designed to withstand design basis high wind and associated
missiles. (See Note 3)

OGT Encasement and Connections: Tbe safety function of
the OGT encasement and connections is to provide secondary
confinement for a leak from the primary line and route tbe
leak to tbe riser 241-SY- 102-007 drop leg enclosure or to the
P3 which contain leak detection systems. The OGT
encasement and connections shall be designed to withstand
(1) the maximum pressure resulting if the drain to Tank
24 I SY- 102 is plugged and the waste backs up the 00T
encasement to the P3 and (2) design basis high wind, but not
the associated missiles. (See Note 3)

Riser 241-SY-102-007 Drop Lzg Enclosure: Same as OGT
encasement and connections, except that the riser
241-SY.102J3O7 drop leg enclosure shall be designed to
withstand missiles associated wi!b the design basis high wind.
(See Note 3)

Tank 241-SY-101wastetransferflow totalizer: The safety
function of theTmrk241-SY- 101 waste transfer flow totalizer
is to provide the volume of material transferred from Tank
241-SY- 101 m Tank 24 I-SY-102 (waste plus dilution water)
for implementation of the TSR AC 5.12 Transfer Controls
material balance requirements.
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Summary of New Controls for the Tank241-SY-101 Waste Transfer] (5 Sheets)

Analyzed Safety Structures, Systems, Technical Safety Comments
Accident and Components Requirementz

Description Sc Ss
vtixing of AC Ammonia monitoring The program key elements arc
ncompatible (Tank 24 I-SY-101 and 241-
klaterial - Toxic SY Tank Farm primary tank
{apor Generation

. During global waste disturbing operations mrd activities
ventilation exhaust) in Tank 241-SY-101 (except waste transfers) and when

continued) water sources are connected to equipment for operations
and activities that could add water to Tank 241-SY- 101,
monitor the ammonia concentration in the tank vapor
space Q in the 241-SY Tank Farm primary tank
ventilation exhaust and, if the ammonia concentration
reaches 3000 ppm or 1fMOppm, respectively, stop global
wawe distmbing operations and activities in the tank and
isolate all sources of water to the tank.

● During Tank 24 I-SY- 101 waste transfers, monitor the
ammonia concentration in the 241-SY Tank Farm
primary tank ventilation exhaust and, if the ammonia
concentration reaches 1000 ppm, stop the waste transfer
and isolate all sources of water to Tank 241-SY-1 01.

Note: See HNF-SD-WM-TSR.006 for the definition of global
waste disturbing.

. .
Notes:

1. This summary lists only the ncw controls selected for the Tank 24 1.SY. 101 waste transfer.
2. As a result of direction received from the U.S. Department of Energy, Office of Rlvcr Protection (French 1999), new TSR-levei controls for

Tank 241-SY-10I remediationactivities, includingwaste transfers,will be imposed as prudent contractor cnntrols necessary for safe operation.
3. The safety function for a safety-class or safety-significant SSC states the preventive trod/or mitigative safety function that the safety SSC is required

to meet. Urdcss specifically stated in the safety function, the safety SSC is not required to perform its safety function during or following design basis
natural phenomena (e.g., seismic events, high winds and associated missiles).
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NEW DEFENSE IN DEPTR CONTROLS

New defense-in-depth controls identified for the Tank 241-SY-101 waste transfer are:

1.

2.

Video camera monitoring during the waste transfer and during associated activities that involve crust
disturbance or dissolution.

Tank 241-SY-102 drop leg and associated Tank 241-SY-I 02 waste level control that ensure the waste’
transfemed from Tank241-SY-101 is discharged below the Tank241-SY-101 waste surface to reduce
the rate of ammonia release (i.e., evaporation).
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ATTACHMENT 2

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE

FROM CRUST DISTURBANCE
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE

FROM CRUST DISTURBANCE

HAZARIYACCIDENT Flammable Gas Deflagration - Induced gas release from crust
disturbance

Structures, Systems, and Components (SSCS)

Note: The list of safety SSCS below does not include the Tank 241 -SY-101 mixer otrmu. level. .
monitoring system, pressure monitoring system, ventilation flowmeter, and temperature
monitoring system which are required to implement the Los Alamos National Laboratory
(LANL) Safety Assessment (SA) Level I mixer pump controls (LA-UR-92-3 196,
Rev. 14a., Table 6-3) since they do not dkectly prevent or mitigate potential hazardous
conditions and postulated accidents related to the Tank 24l-SY-101 waste transfer.
Operation of the 241-SY-1OI mixer pump to reduce the frequency of a flammable gas
deflagration by mixing and releasing flammable gases generated and trapped in the waste
is assumed in the hazard and accident analyses of the Tank 241 -SY- 101 waste transfer.
The safety analysis of the waste transfer does, however, identify hazardous condhions
and postulated accidents that could result in failure of the mixer pump to perform its
safety function (see flammable gas deflagrations – buoyant displacement GRE plus
additional crust release from the crust).

i

*SY-101 Hydrogen x
Monitor

*SY-101 Ammonia x
Detection System

Safety Function

Maintain flammable gas
concentrations in tank dome
spaces, due to steady state
releases, below 25% of the LFL.
Provide indication and alarm for
hydrogen gas concentration in the
Tank 241-SY-101 vapor space to
the operations staff,

Detect ammonia in the tank
beadspace/exhaust gas and alzm
on the data acquisition system
(DACS) when a high level of
ammonia exists.

Comments I

E
Tbe DST and AWF ventilation
systems also reduce the “time at
risk” following a lnrge gas release
event (GRE).
An additional safety function of
the SY- 101 hydrogen monitor is to
provide an interlock to stop mixer
pump operation if hydrogen
concentration reaches 0.75%
(7,5(P3 m) b volume.

. .

I

SC is safety class
SS is safety significant

*Existing control
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.

Technical Safety Requirements (TSRS)

Note: New controls appear in bold italics.

Control

*DS’f and AWF Tank
Ventilation
(LCO 3.2.1)

*Flammability Controls (i.e.,
LA-UR-92-3 196 Level I
mixer pump controls
including supplemental
controls)
(AC 5.9)

Ignition controls
(Revision to AC 5.10)

Ffammable Gas Moniton”ng
Controls
(Revision to AC 5.11)

*Emergency Preparedness
(AC5.14)

*HEPA Filter Controls
(AC5.18)

*Process Instrumentation and
Measuring and Test
Equipment
(AC 5.19)

*Existing control

Safety Function

Assure that steady state
release of flammable gas
does not accumulate in
flammable concentrations in
vapor spaces of TWfLS
facilities and structures.

Assure effective mitigation
and safe operations of Tank
241-SY-1OI withrespectto
flammable gas hazards.

Prevent the ignition of
@mmabte gases that maybe
present.

Ensures flammable
conditions caused by steady.
state accumublion or as a
results of a recent gas
release event are not present
in the work space before and
during manned work
activities and ensures that
ffammable conditions are
not produced by waste
intrusive activities in Tank
241.SY-101. This reduces
frequency afpammable gas
def7azrations.

Mitigate the consequences of
a flammable gas declamation.

Reduce consequences from a
possible HEPA filter failure
by limiting the invemory
available for release.

Ensures instrumentation used
to monitor the concentration
of flammable gases is
maintained.

Comments

DST and AWF ventilation system operation also
reduces the “time at risk” following a large gas
release event (GRE),

The LA-uR-92-3 196 Level I controls are
primwily related to mixer pump operation. The
Level I control on gas concentrations (i.e.,
maximum hydrogen concentration and maximum
ammonia concentration) is the only control
directly applicable to preventing or mitigating
potential hazardous conditions and postulated
accidents from the Tank 241-SY-101 waste
transfer.

Expand applicability of existing TSR AC 5.10
ignition cantrols to Tank 241-S Y.IO1; elevate
and augment L4- UR-92-3196 Level II ignition
controls.

Expand applicability of existing TSR AC 5.II
flammable gas monitoring controls to Tank 241.
SY-IOI; elevate and augment LA- UR-92.3I96
.bvel IIjlammable gas monitoring controk.

Note: Theflammable gas rnoniton”ngcontrols
for Tank 24I-SY-1OI shall specfy (I) when the
.LA-UR-92-3196 ,?zvel I mixer pump hydrogen
and ammonia monitoring controls are
applicable, and (2) that.Jlammable gas
moniton”ng is required whenever water sources
are connected to Tank 241-SY-101, and that al!
sources of water shall be isofated on high
JZmmable gas concentrations.

. .

. .
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Defense-in Depth Controls

Note: New controls appear in bold italics

Control Safety Function Comments
Video camera monitor Visual moniton”ng during waste transfers . .

and dun”ng activities that COU.Hinvolve
crust disturbance or dissolution to detect
siznijicant unexpected effects.
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ATTACHMENT 3

CONTROL DECISION BECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE

FROM CRUST DISSOLUTION
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
FLAMMABLE GAS DEFLAGRATION - INDUCED GAS RELEASE

FROM CRUST DISSOLUTION

HAZARJYACCIDENT: Flammable Gas Deflagration - Induced gas release from crust
dissolution

Structures, Systems, and Components (SSCS)

Note: The list of safety SSCS below does not include the Tank 24 I-SY-101 mixer pump, level ‘
monitoring system, pressure monitoring system, ventilation flowmeter, and temperature
monitoring system which are required to implement the LANL SA Level I mixer pump
controls (LA-UR-92-3 196, Rev. 14a., Table 6-3) since they do not directly prevent or
mitigate potential hazardous conditions and postulated accidents related to the
Tank 241-SY- 101 waste transfer. Operation of the 241-SY- 101 mixer pump to reduce
the frequency of a flammable gas deflagration by mixing and releasing flammable gases
generated and trapped in the waste is assumed in the hazard and accident analyses of the
Tank 241-SY-1OI waste transfer. The safety analysis of the waste transfer does,
however, identify hazardous conditions and postulated accidents that could result in
failure of the mixer pump to perform its safety function (see flammable gas deflagrations
- buoyant displacement GRE plus additional crust release from the crust).

Structures, Systems, Classification
and Components Sc Ss

*DSTIAWF

1

x
Ventilation

1

II

--l+
*SY- 10I Hydrogen x.
Monitor

*SY-101 Ammonia x
Detection System

I I
I I

Safety Function

Maintain flammable gas
concentrations in tank dome
spaces, due to steady state
releases, below 25% of the LFL.

Provide indication and alarm for
hydrogen gas concentration in
the Tank 241-SY-101 vapor
space to the operations staff.

Detect ammonia in the tank
headspace/exhaust gas and alarm
on the data acquisition system
(DACS) when a high level of
ammonia exis[s.

Comments

I

3
The DST and AWF ventilation
systems also reduce the “time at
risk” following a large gas
release event (GRE).

An additional safety function of
the SY-101 hydrogen monitor is
to provide an interlock to stop
mixer pump operation if
hydrogen concentration reaches
0.75% (7,5111ppm) by volume.

. . I

I

I

I

SC is safety class
SS is safety significant

*Existing control
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Technical Safety Requirements (TSRS)

Note: New controls appear in bold italics.

Control Safety Function Comments

*DST and AWF Tank Assure that steady state release DST and AWF ventilation system operation
Ventilation of flammable gas does not also reduces the “time at risk” following a
(LCO 3.2.1) accumulate in flammable kuge gas release event (GRE).

concentrations in vapor spaces
of TWRS facilities and
structures.

*Flammabilityy Controls (i.e., Assure effective mitigation and The LA-UR-92-3 196 Level I controls are
LA-UR-92-3 196 Level I mixer safe operations of Tank 241- primarily related to mixer pump operation.
pump controls including SY-101 with respect to The Level I control on gas concentrations (i.e.,
supplemental controls) flammable gas hazxds.
(AC 5.9)

maximum hydrogen concentration and
maximum ammonia concentration) is the only
control directly applicable to preventing or
mitigating potential hazardous conditions and
postulated accidents from the Tank 24 l-SY-
101 waste transfer,

Ignition controls Prevent the ignition of Expand applicability of existing TSR AC
(Revision to AC 5.10) flammable gases that may be 5.10 ignition controls to Tank 241-S Y-IO1;

present. elevate and augment LA- UR-92-3196 Level
II ignition controls.

Ffammable Gas Monitoring Ensures flammable conditions Expand applicability of existing TSR AC
controls caused by steady-state 5.11 flammable gas monitoring controls to
(Revision to AC 5.11) accumulation or as a results of Tank 241-SY-IOI; e[evate and augment L4-

a recent gas release event are UR-92-3196 Level II@mmable gas
not present in the work space moniton”ng controls.
before and dun”ngmanned

Note:, Thefimmable gas moniton”ng
work activities and ensures
that flammable conditions are

controls for Tank 241-s Y-l 01 shall specifi

not produced by waste
(1) when the LA- UR-92-3196 I.t?velI mixer

intrusive activities in Tank
pump hydrogen and ammonia monitoring

24I-SY-1OI. This reduces
controls are applicable and (2) that

frequency offimmable gas
Jkrmmable gas monitoring is required

deflzgrations.
whenever water sources are connected to
Tank 241-SY-101, and that all sources of
water shall be isofated on high fkzmmable
gas concenhatians.

*Emergency Preparedness Mitigate the consequences of a . .
(AC5.14) flammable gas deflagration.
*HEPA Filter Controls Reduce consequences from a . .
(AC5.18) possible HEPA filter failure by

limiting the inventory available
for release.

*Process Instrume ntat ion and Ensures instrumentation used to . .

Measuring and Test monitor the concentration of
Equipment flammable gases is maintained,
[AC5.19)

*Existing control
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Defense-in Depth Controls

Note: Newcontrols appear in boldifalics

Control SafetyFunction Comments
Videocamera monitor Visual monitoring dun”ng waste transfers and

dun”ngactivities that could involve crust
disturbance or dissolution to detect significant
unexpected effects.
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ATTACHMENT 4

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
FLAMMABLE GAS DEFLAGRATION - BUOYANT DISPLACEMENT GRE

PLUS ADDITIONAL GAS RELEASE FROM THE CRUST

Att 4-1



HNF-4531, Rev. 1

This page intentionally left blank.

Att 4-2



HNF-4531, Rev. 1

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
FLAMMABLE GAS DEFLAGRATION - BUOYANT DISPLACEMENT GRE

PLUS ADDITIONAL GAS RELEASE FROM THE CRUST

HAZARD/ACCIDENT: Flammable Gas Deflagration -Buoyant dkplacement GRE plus
additional gas release from the crust

Structures, Systems, and Components (SSCS)

Notes:

1. The list of safety SSCS below does not include the Tank 241-S Y-101 mixer pump, level
monitoring system, pressure monitoring system, ventilation flowmeter, and temperature
monitoring system which are required to implement the LANL SA Level I mixer pump
controls (LA-UR-92-3 196, Rev. 14a., Table 6-3) since they do not dkectly prevent or
mitigate potential hazardous conditions and postulated accidents related to the Tank
241-SY- 101 waste transfer. Operation of the 241-SY- 101 mixer pump to reduce the
frequency of a flammable gas deflagration by mixing and releasing flammable gases
generated and trapped in the waste is assumed in the hazard and accident analyses of the
Tank 24 I-SY-101 waste transfer. The safety analysis of the waste transfer does,
however, identify hazardous conditions and postulated accidents that could result in
failure of the mixer pump to perform its safety function.

2. New controls appear in bold italics.

Structures, Classification
Systems, and Safety Function Commentx
Components Sc Ss

*DSTIAWF x Maintain flammable gas The DST and AWF ventilation
Ventilation concentrations in tank dome spaces, systems also reduce the “time at

due to steady state releases, below risk” following a large gas
25% of the LFL. release event (GRE).

WY-IO 1 Hydrogen x Provide indication and alarm for
Monitor

An additional safety function of
hydrogen gas concentration in the the SY-101 hydrogen monitor is
Tank 24 I-SY-101 vapor space to the to provide an interlock to stop
operations staff. mixer pump operation if

hydrogen concentration reaches
0.75% (7,500 ppm) by volume.

WY- 101 Ammonia x Detect ammonia in the tank . .

Detection System headspace/exhaust gas and alarm on
[he data acquisition system (DACS)
when a high level of ammonia exists,
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Structures, Classification
Systems,and SafetyFunction
COmpOnentz Sc 55

Commentz

Siphon Break x The safety fiunction of the siphon The siphon break iz a passive
break is to prevent the siphoning of design feature.
waste from Tank 241-SY-101 to Tank
241-SY-102 when the waste iransfer
pump is not operating.

Tank 24I-SY-1OI x Provide volume of material . .
Waste Transfer transferred from Tank 241-S Y-101 to
Flow Totalizer Tank 24I-SY-102 (waste plus dilution

water) for implementation of the
Tank 241-SY-101 Waste Transfer
Control.

Dilution Water x The safety function of the dilution . .
Flow Totalizer waterflo w totalizer is to provide

dilution water data for
implementation of the Tank
241-S Y-101 Waste Transfer Control.

SC is safety class
SS is safety significant

*Existing control
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Technical Safety Requirements (TSRs)

lote: New controls

Control
*DST and AWF Tank
Ventilation
KLCO3.2.1)

‘Flammabllit y Controls
$.e., LA-UR-92-3196
Level I mixer pump
:on[rols including
supplemental controls)
:AC 5.9)

f’ank241-S Y.101
14ixerPump
performance
‘Revision to AC 5.9)

‘gnition controls
‘Revision to AC 5.10)

Vammable Gas
Monitoring Controls
‘Revision to AC 5.11)

pear in bold italics.

Safety Function

4ssure that steady state release of
flammable gas does not accumulate in
flammable concentrations in vapor
;paces of TWRS facilities and
;tructures.
4ssure effective mitigation and safe
>perations of Tank 241-SY- 101 with
.espect to flammable gas hazards.

rdentify and mitigate degradafi”onof
rank 241-SY 101 mixer pump
~erformance caused by interaction of
he pump and the crust to ensure that
he safety function of the mtierpump
‘control gas retention at depth and
~reventbuoyant disphzcement GRE) is
maintained.

“revent the ignition ofji%mmable gases
hat may be present.

Trrsuresffamm able condih.ons caused
ly steady-state accumulation or as a
,esults of a recent gas release event are
tot present in the work space before
md during manned work activities and
nsures that fimmable conditions are
rotproduced by waste intrusive
activities in Tank 241-S Y-101. This
vducesfiequency ofjbmmable gas
!efbgrations.

C0mment5
DST and AWF ventilation system operation
also reduces the “time at risk” following a
large gas release event (GRE).

The LA-UR-92-3 196 Level I controls are
primarily related to mixer pump operation.
The Level I control on gas concentrations

(i.e., maximum hydrogen concentraticm and
maximum ammonia concentraticm) is the
only control dkectl y applicable to
preventing or mitigating potential hazardous
conditions and postulated accidents from
the Tank 24 I-SY- 101 waste transfer,
Program key elements are:
. Mixer pump performance (e.g., pump

motor current, pump discharge
pressure, waste thermocouple
response) shall be monitored, and the
Test Review Group (TRG) shall review
the data quarterly for signs of
degradation that coufd affect
continued control of gas retention at
depth and prevention of buoyant
dispbcement gas release events (BD
GREs)

. The TRG shall direct corrective
actions to restore mixer pump
performance, as necessary (e.g., add
water).

Expand applicability of existinz TSR AC
5.10 igniti& corrtro_ls~oTank ~41-SY-IOl;
elevate and augment LA- VR-92-3196
Lwel II ignition controls.

Expand applicability of existing TSR AC
5.lJ ffammrrble gas monitoring controls to
Tank 241-SY-IO1; elevate and augment
L4-UR-92-3196 Level II&mmable gas
moniton’ng controls.

Note: Theflammable gas moniton”ng
controls for Tank 241-SY-101 shall speci~
(I) when the LA- UR-92-3196 Level I
mixer pump hydrogen and ammonia
moniton”ng controls are applicable, and (2)
that fkrmmable gas moniton”ng is required
whenever water sources are connected to
Tank 241-SY-101, and that all sources of
water shall be isofated an high ~mmable
~as corrcem?ah”ons.
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Control Safety Function Comments
Tank 241-sY-101 Limit the quantity of waste transferred Program key elements are:
Waste Transfer from Tank 241-SY-101 to ensure that . For waste transfers from Tank 241-
Control the mi.rerpump continues to perform SY-1OI, the maximum quanti~ of
;Revision to AC 5.9 or its safety function (control gas waste that can be transferred and
4C 5.12) retention at depth and prevent buoyant maintain a minimum of one (1) foot

disptkcement GREs). between the m,trerpump suction and
the bottom of the crust shall be
calculated. The calcufution shall
consider uncertainties in measuring
the bottom of the crust, including level
moniton”ng system accuracy, and the
growth of the crust subsequent to the ,
transfer.

. The waste transferfrom Tank 241-SY-
101 shall then be monitored and
limited to this maximum quanti@

*Emergency lvfitigate the consequences of a .-
Preparedness flammable gas deflagration.
:AC 5.14)
‘HEPA Filter Control Reduce consequences from a possible -.
:AC 5.18) HEPA filter failure by limiting the

inventory available for release.
‘Process Ensures instrumentation used to monitor -.
[instrumentation and the concentration of flammable gases is
Measuring and Test maintained. I
Squipment
:AC 5.19)

*Existing control

Defense-in Depth Controls

Control Safety Function I Comments
None identified
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ATTACHMENT 5

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - GENERAL
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CONTROL DECISION RECORD FOR TANK ‘241-SY-101 WASTE TRANSFER
FOR FLAMMABLE GAS DEFLAGRATION - GENERAL

HAZARD/ACCIDENT: Flammable Gas Deflagration - General

Structures, Systems, and Components (SSCS)

Note The list of safety SSCS below does not include the Tank241 -SY-101 mixer pump, level
monitoring system, pressure monitoring system, ventilation flowmeter, and temperature ,
monitoring system which are required to implement the LANL SA Level I mixer pump
controls (LA-UR-92-3 196, Rev. 14a, Table 6-3) since they do not directly prevent or

mitigate potential hazardous conditions and postulated accidents related to the
Tank 24 I-SY-1OI waste transfer. Operation of the 241-SY-101 mixer pump to reduce
the frequency of a flammable gas deflagration by mixing and releasing flammable gases
generated and trapped in the waste is assumed in the hazard and accident analyses of the
Tank 24 I-S Y-1OI waste transfer. The safety anafysis of the waste transfer does,
however, identify hazardous conditions and postulated accidents that could result in

failure of the mixer pump to perform its safety function (see flammable gas deflagrations

- buoyant displacement GRE plus additional crust release from the crust).

Structures, Systems, Classification
and Components Sc Ss

*DSTIAWF x
Ventilation

*SY-101 Hydrogen x
Monitor

*SY-101 Ammonia x
Detection System

Safety Function
I

Comments

Maintain flammable gas The DST and AWF
concentrations in tank dome ventilation systems also
spaces, due to steady state reduce the “time at risk”
releases, below 25% of the LFL. following a large gas

release event (GRE).

Provide indication and alarm for An additional safety
hydrogen gas concentration in the function of the SY-101
Tank 24 I-SY-101 vapor space to hydrogen monitor is to
the operations staff. provide an interlock to stop

mixer pump operation if
hydrogen concentration
reaches 0.7570 (7 ,5C0 ppm)
by volume.

Detect ammonia in the tank . .

headspace/exhaust gas and alarm
on the data acquisition system
(DACS) when a high level of
ammonia exists.

SC is safety class
SS is safety significant

* Existing control
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Technical Safety Requirements (TSRS)

Note: New controls appear in bold italics.

Control Safety Function Comments

‘DST and AWF Tank Assure that steady state release of DST and AWF ventilation system
Ventilation flammable gas does not accumulate in operation also reduces the “time at risk”
:LCO 3.2.1) flammable concentrations in vapor following a large gas release event

spaces of TWRS facilities and (GRE).
structures.

‘FlammabMy Controls Assure effective mitigation and safe The LA-UR-92-3 196 Level I controls
:i.e., LA-UR-92-3196 operations of Tank241-SY- 101 with are primarily related to mixer pump
Level 1 mixer pump respect to flammable gas hazards. operation. The Level I control on gas
;ontrols, including concentrations (i.e., maximum hydrogen
supplemental controls) concentration and maximum ammonia
:AC 5.9) concentration) is the only control

directly applicable to preventing or
mitigating potential hazardous
conditions and postulated accidents from
the Tank 24 I-SY- 101 waste transfer.

rgrrition controls Prevent the ignition offlammable gases Expand applicability of existing TSR
‘Revision to AC 5.10) that may be present. AC 5.10 ignition controf.r to

Tank 241-SY-101;elevate and augment
LA- UR-92-3196 Level II ignition
controls.

Flammable Gas Ensures j7ammable conditions caused Expand applicability of existing TSR
kfonitoring COntrOIs by steady-state accamufution or as a AC 5.II fZrmmable gas moniton”ng
‘Revision to AC 5.11) resrdts of a recent gas release event are controls to Tank 241-S Y-IOI; elevate

not present in the work space before and augment LA-UR-92-3196Level II
and dun”ng manned work ach”vitiesand jlammabIe gas morriton”rtgcontrols.
ensures that~mmab[e conditions are
not produced by waste intrusive

Note: The fhmmab[e gas moniton”ng

activities in Tank 241-SY-101. This
controls for Tank 241-SY-101 shall

reduces frequency of flzmm able gas
speci~ (1) when the L4- UR-92.3196

dejlagrations.
I.twel I mi.xerpump hydrogen and
ammonia monitoring controfs are
applicable, and (2) that fimmable gas
monitoring is required whenever water
sources are connected to
Tank 241-SY-101, and that all sources
of water shall be isolated on high
jlammable gas concentrations.

‘Transfer Controls - Ensure final tank states remain within . .

Waste Compatibility analyzed topography of the flammable
Zontrols gas deflagrations accident.
:AC5.12)

‘Emergency Preparedness Mitigate the consequences of a . .

:AC 5.14) flammable gas deflagration.

bExcavation Controls Prevent ignition of flammable gases. . .

:AC 5.17)
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------

*HEPA Filter Controls
(AC 5.18)

*PrOcess Instrumentation
and Measuring and Test
Equipmen[ (AC 5.19)

HNF-4531, Rev. 1

Safety Function Comments

Reduce consequences from a possible . .
HEPA filter failure by limiting the
inventory available for release.

Ensures instrumentation used to monitor .-

the concentration of flammable gases is
maintained.

* Existing control

Defense-in Depth Controls

Control Safety Function Comments
*Flush transfer lines after use Reduce waste material in transfer .-

lines to limit the production of
flammable gases.

*Existing control
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ATTACHMENT 6

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
SPRAY LEAK IN STRUCTURE OR FROM OVERGROUND TRANSFER LINE
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
SPRAY LEAK IN STRUCTURE OR FROiNl OVERGROUND TRANSFER LINE

HAZARWACCIDENT: Spray Leak in Structure or from Overground Transfer (OGT) Line

Note: The below listed safety structures, systems, and components (SSCS), technical safety
requirements (TSRS), and defense-in-depth controls only include those that are unique to

the Tank 241-SY- 101 waste transfer.

Structures, Systems, and Components (SSCS)

Structures, Systems, Classification Safety Function Comments
and Components Sc Ss

Prefabricated Pump x Knock down spray and limit The P3 shall be designed to
Pit (PPp)* release of aerosols to the withstand design basis high

environment. wind and associated missiles.
OGT encasement and x Confine a leak from the The OGT encasement and
cOnnectiOns* primary piping and ensure that connections shall be designed

the leak is directed to the riser to withstand (1) the maximum
241-SY-102-CO7 drop leg pressure resulting if the drain
enclosure or to the PPP which to Tank 24 I-SY-102 is
contain leak detection plugged and the waste backs
systems. up the OGT encasement to the

PPP and (2) design basis high
wind, but not the associated
missiles.

Riser 241-SY-1 02-0Q7 x Sameas OGT encasement and Comments for OGT
Drop Leg Enclosure* connections. encasement and connections

above are also applicable to
tbe riser241-SY-102 drop leg
enclosure except that it shall
be designed to withstand
missiles associated with the
design basis high wind.

SC issafetyclass
SSissafetysignificmt

* Additiond axnpormyshieldingmd administrativecontrolsshallbeusedm tintain facilityworkerradiationexposuresALASA
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Technical Safety Requirements (TSRS)
..

Control SafelyFunc!ion Comments

None . . . .

Note The PPP cover is considereda
transfersystemcover andexistingLCO
3.1.1 andAC 5.22 UPP&’.

Defense-in Depth Controls

Control SafetyFu”mi.m Comments

Nom identified I . . I . .
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ATTACHMENT 7

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR SURFACE LEAK RESULTING IN POOL
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER
FOR SURFACE LEAK RESULTING IN POOL

HAZARLVACCIDENT: Surface Leak Resulting in Pool

Note: The below listed safety structures, systems, and components (SSCS), technical safety
requirements (TSRS), and defense-in-depth controls only include those that are unique to
the Tank 24I-SY-101 waste transfer.

Structures, Systems, and Components (SSCS)

Structures, Systems, Classification Safety Function Comments
and Components SC Ss

Prefabricated Pump x The safety-class safety function
Pit (P3)*

The P3 shall he designed to
of the P3 is to provide an intact withstand design basis high wind
boundary for the leaked waste, and associated missiles.
and when leak detector alarms

I

and appropriate operator response
times to shut off the transfer
pump are credited, to prevent
premature P3 overflow and the
formation of a surface pool,

~The safety-significant safety
function of the P3, including
cover, is to limit release of

aerosols generated by splatter

inside the P3, and limit shine and
skyshine dose to onsite receptors. I
Provide secondary confinement I The OGT encasement and
for leaks from the primwy line
and route the leak to the riser
241-SY-102-C07 drop leg
enclosure or to the P3 which
contain leak detection systems.

Same as OGT encasement and
connections,

connections shall be designed to
withstand (I) the maximum
pressure resulting if the drain to
Tank 241-SY-102 is plugged and
the waste backs up the OGT
encasement to the P3 and (2)
design basis high wind, but not
[be associated missiles.
Comments for oCiT encasement
and connections above are also
apphcable to the riser
241 -SY- 102-CO7drop leg
enclosure, except that it shall be
designed to withstand missiles
associated with tbe design basis
high wind.

Att 7-3



HNF-4531, Rev. 1

Structures, Systems,
and Components

Tank 241-SY-101
waste transfer flow
totalizer

Classification

Sc Ss
x

Safety Function

Provide volume of material
transfemed from Tank241.SY.
101 to Tank 241-SY-I 02 (waste
plus dilution water) for
implementation of the TSR AC
5.12 Transfer Controls material
balance requirements.

Comments

. .

SC is safety class
SS is safety significant

* Additional temporary shielding and administrative controls shall be used to maintain facilitv worker radiation

exposures ALARA.
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Technical Safety Requirements (TSRS)

Control

None

Notes:

1. The P3 cover is considered a
transfer system cover and
existing LCO 3.1.1 and AC
5.22 apply.

2. Theriser241-SY-102-037 drop
leg enclosure leak detection
system is subject to LCO 3.1.3.

Defense-in Depth Controls

Safety Function [ Comments
-- . .

Control Safety Function Comments

P3 and Riser 24] -SY-102-W7 drop Allow leak to drain back to Tanks . .

leg enclosure drains. 24 I-SY-1OI or 241-SY-102.
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ATTACHMENT 8

CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
MIXING OF INCOMPATIBLE MATERIAL - TOXIC VAPOR GENERATION
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CONTROL DECISION RECORD FOR TANK 241-SY-101 WASTE TRANSFER FOR
MIXING OF INCOMPATIBLE MATERIAL - TOXIC VAPOR GENERATION

HAZARD/ACCIDENT: Mixing of Incompatible Material - Toxic Vapor Generation

Structures, Systems, and Components (SSCS)

Note: New controls appear in bold italics.

Structures, Systems, Classification
and Components Safety Function

Sc Ss
Comments

?41-SY Tank Farm x Provide an elevated release The primary tank ventihztion
m“mary tank (versus a ground-level release) of system for the 241-SY Tank Farm
ventilation system ammoniafiom 241-SY Tank ensures an elevated release of

Farm tanks. ammonia by maintaining a
vacuum in the vapor spaces of
Tanks .z41-SY-101, -102, and .103
and exhausting through a stack.

immonti monitoring
ystem:

Tank 241-SY-101 - x Measure the ammonti . .
concentiah.on in the Tank 241.
SY-101 vapor space and alarm at
3000ppm.

241-sY Tank Farm - x Measure the ammonti
primary tank concentration in the 241-SY
ventikztion exhaust Tank Farm primarj tank

ventikztion exhaust and alarm at
1000 ppm.

SCis safetyAss
SSis dety significant
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Technical Safety Requirements (TSRS)

Note New controls appear in bold italics,

Control

241.sY TankFarmprimary
lankventiladon system

immonia Monitoring

SafetyFunction

Ensures operation of the 241-
SY Tank Farmprima~ tank
ventilationsystem dun”ng globs
waste disturbing operatiom am
activities in Tank 241-S Y-101,
including waste transfers from
Tank 241-SY.10110 Tank 241-
SY-102.

During gIobal waste
disturbing operations and
activities in Tank 241-SY-
101 (except waste transfers -
see below) and when water
sources are connected to
equipment for operations
and activities that could add
water to Tank 241-SY-101,
monitor the ammonia
concentration in the tank
vapor space or in the 241.SY
Tank Farm p~mary tank
ventilation exhaust and, if
the ammonia concentration
reaches 3000 ppm or 1000
vpm, respectively, stop
~lobal waste disturbing
operations and activities in
the tank and iso.kzteall
tources of water to the tank.

During Tank 241-SY-101
waste transfers, monitor the
zmmonb concentrah”on in
!he241-SY Tank Farm
~n’ma~ tank venh”lation
?xhaust and, if the ammonia
concentration reaches
1000ppm, stop the waste
?ansfer and isolate all
:ources of water to Tank
241.SY-101.

Comments

The primary tmk ventilation system for the 241.sY
Tank Farm provides tm elevated release of ammo”id
bymaintaining a vacuum in the vapor spaces of
Tanks 241-sY.101, .102, and-103 and exhausting
through a stack,

This TSR-Ievel control for cmmnonia reIeaSeS k an
expansion of the basis of TSR LCO 3.2.I. Action

!tatement A.1 of LCO 3.2.1 requires that all waste
{isturbing operariins and activities be stopped when
!he pn”ma?y tank Ventooh”on syslem is not operating.
This satisJies the safery fzmctio” for ammo”ti
releases

See HNF-SD. WM-TSR-006 for the definition of. . .
waste distrtrbira~ a“d global waste disturbing-.

Stopping global waste disturbing operations and
activities in Tcmk 241-S Y-101, imludinz waste
‘ransfers from Tank 241.SY.101 to Tan-k 241-SY-102,
diminutes /hese tames of ammonia releases.
isolating sources of water to Tank 241.SY-101
~revents water odditio,u (intentional or inadvertent)
‘hat can cause ammonti releases from the waste.

‘See HNF-SD- WM-TSR.006 for the dqinition of
#obai waste disturbing.)
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Defense-in Depth Controls

Note: New controls appear in bold italics.

Control

IndustrialHygieneProSram*

Tank 24I-SY-102 drop leg and
associated Tank 241-SY-102
waste level control

SafetyFunction Comments
Ensurespersonnel safetyduring activitiesand
operationsthat could generateor releasetoxic
vapor.

The Tank 241-SY-102 drop leg The Tank 241-SY-IOZ drop leg
discharges the waste transferred from and associated waste level central
Tank 24I-SY.1OI beIow the Tank minimize the surface area of Tank
241-S Y-102 waste surface to reduce the 241-SY-101 waste exposed to air
ammomh release (i.e,, evaporation). The in Tank241-SY-102 caused by >
associated Tank 241-S Y-102 waste level falling waste, spfashing, waste
control ensures that dun”ng Tank surface disturbance, and poor
241.SY-101 transfers, the Tank mixing with Tank 241-S Y-102
241-S Y-102 waste surface is above the waste.
discharge of the drop leg by a minimum
distance specified in a Process Memo or
Process Control Pkrn.

*!Sxislingcoma]
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