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HNF-SD-WM-TSR-006 REV 2 Preface 

PREFACE 

The Tank Farms Technical Safety Requirements (TSRs) for the facilities within the scope 
of the Tank Farms Final Safety Analysis Report (FSAR) define acceptable conditions, safe 
boundaries, bases thereof, and management or administrative controls required to ensure safe 
operation during tank waste storage, waste transfer, and waste characterization. Controls 
required for public safety, significant Defense-in-Depth, significant worker safety, and for 
maintaining radiological and toxicological consequences below risk guidelines when possible are 
included. 
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The TSRs are based on the preventive and mitigative features determined to be essential 
in HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, Chapter 3.0, "Hazard and 
Accident Analyses," which is prepared in accordance with DOE 5480.23, Nuclear Safety 
Analysis Reports. The Tank Farms TSRs constitute an agreement or contract between the U.S. 
Department of Energy (DOE), Office of River Protection and the Tank Farm Contractor, CH2M 
HILL Hanford Group, Inc., regarding the safe operation of the tank farm facilities. As such, once 
approved, the TSRs cannot be changed without the approval of the Manager, DOE Office of 
River Protection, or designee, and CH2M HILL Hanford Group, Inc. 

The format and content for the Tank Farms TSRs are based on DOE 5480.22, Technical 
Safety Requirements; the guidance provided by contractor policy; NUREG 1431, Standard 
Technical Specifications, Westinghouse Plants; and HNF-SD-MP-TSR-001, TSR Writers' Guide. 
The TSRs are maintained as a separate, controlled document (HNF-SD-WM-TSR-006, Tank 
Fanns Technical Safety Requirements). 

The control level designations of the TSRs were re-evaluated according to DOE direction 
in Wagoner, 1996. A control level verification process was developed and implemented to 
ensure that the TSRs are compliant with DOE 5480.22 and other TSR selection guidelines. The 
TSR verification process is documented in Funderburke, 1997. 

The TSRs apply to the single-shell tanks (SSTs); double-shell tanks (DSTs); aging waste 
facility (AWF) tanks; double-contained receiver tanks (DCRTs); catch tanks; miscellaneous 
inactive storage facilities (MISFs); waste transfer systems; 204-AR Waste Unloading Facility; 
244-AR Vault; 209-E Storage Area consisting of a Resource Conservation and Recovery Act of 
I976 (RCRA) less than 90-day waste storage pad and an Intermediate Holding Area for low-level 
radioactive waste; vertical storage units within the tank farm boundaries; 213-W Dry Waste 
Compactor Facility; cribs, ditches, and ponds that are currently the responsibility of the Tank 
Farm Contractor; light-duty utility arm; cone penetrometer; instrumentation, waste sampling, and 
surveillance monitoring systems; and the 242-S Evaporator ("cold side" only). Supplemental 
operational control information specific to the projects is included in addenda to the Tank Farms 
FSAR. The Tank 241-C-106 Waste Retrieval Sluicing System (WRSS) was analyzed in 
Addendum 1 to the Tank Farms FSAR. The replacement cross-site transfer system was analyzed 
in Addendum 2. The AWF 241-AZ-702 ventilation system was analyzed in Addendum 3. The 
Tank 241-AZ-101 mixer pump test was analyzed in Addendum 4. New TSRs and revisions of 
existing TSRs have been incorporated into this document as changes. 
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PREFACE (continued) 

which 
Grout 

The TSRs do not apply to tank farm facilities outside of the Tank Farms FSAR scope, 
I includes the 242-A Evaporator, 242-S Evaporator ("hot side" only), 242-T Evaporator, 
Treatment Facility, Liquid Effluent Retention Facility, Effluent Treatment Facility 

(nonnuclear facility), and Purgewater Storage Facility (nonnuclear facility). The TSRs also do 
not apply to the following tank farm projects: Initial Waste Tank Retrieval System 
(Project W-211) and rotary mode core sampling activities (excluding flammable gas hazards). 

Protection of occupational workers from radiological and toxicological hazards is 
achieved by hardware systems and integrated safety management programs that provide 
operational control and discipline for preventing accidents. These programs are prescribed in 
tank farm regulatory and contractual systems that implement the applicable requirements. The 
safety management programs applicable to the tank farm facilities are discussed in the 
programmatic chapters of "F-SD-WM-SAR-067. Commitments to maintain the programs are 
included in Section 5.0, "Administrative Controls." 

The Tank Farms TSRs cover toxicological hazards for the accidents analyzed in the 
FSAR where the toxicological only consequences (nonnuclear) exceed offsite or onsite risk 
guidelines, or where the toxicological consequences exceed offsite or onsite. risk guidelines and 
are not prevented or mitigated by the selected radiological controls. Controls for toxicological 
hazards where the consequences do not exceed risk guidelines are implemented through 
"F-SD-WM-HSP-002, Tank Farm Health and Safety Plan. 

The Tank Farms TSRs do not specifically cover environmental regulatory requirements, 
that is, those contained in Title 40 of the Code of Federal Regulations, "Protection of 
Environment." Environmental protection is assured as part of the tank farm facilities 
environmental compliance program. 

All numeric values listed in requirements and bases discussions are presented in the units 
of field instrument markings for safe conduct of operations. As systems are modified in 
accordance with metric implementation plans, TSR notations will be changed accordingly. 

Transitional Requirements are included as an Addendum to this document. Transitional 
Requirements are those controls that are directed by the DOE Office of River Protection to be 
retained in the tank farms Authorization Basis. 
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Section 1 USE AND APPLICATION 

1.1 Definitions 

------------------------------------------------------NO~------------------------------------------------------- 
The defined terms of this section are unique definitions. They appear in CAPITMZED iype and 
are applicable throughout these Technical Safeiy Requirements (TSRs) and BASES. Some terms 
in this section refer the user io another section for the definition. This approach will prevent a 
shortened definition from being supplied and used out of context. Source documents from which 
the definitions are taken are referenced ai the end of each definition. Definitions that have been 
annotated technically are noted as such. 
..................................................................................................................... 

Term 

ACTIONS 

ACTIVEANACTIVE 

AND 

BASES 

Definition 

ACTIONS shall be that part of a Limiting Condition for Operation 
( E O )  that prescribes Required Actions to be taken under 
designated Conditions within specified Completion Times. 

(NUREG 1431) 

The term ACTIVE/INACTIVE applies to transfer pumps and 
transfer system piping. ACTIVE WASTE transfer systems and 
pumps are those that are capable of being used for transfers. 
INACTlVE WASTE transfer systems and pumps are those that 
have been permanently disabled from use (e.g., permanent piping 
disconnections or blind flangedpmess blanks or power supplies 
permanently disconnected from WASTE transfer pumps), such that 
transfers cannot be made without engineering change. 

See Section 1.2, "Logical Connectors." 

(NUREG 1431) 

BASES shall provide statements of the reasons for the Safety 
Limits, Operating Limits, and associated Surveillance 
Requirements. The BASES shall show how the numeric values, 
the Conditions, the ACTIONS statements, and the Surveillances 
fulfill the purpose derived from the safety documentation (see 
Appendix A, "BASES"). 

(DOE 5480.22) - annotated. 

(continued) 
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Definitions 
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CALIBRATION The adjustment of the instrument loop using a multipoint check of 
indicated range; required alarm setpoints and/or required interlocks 
are adjusted to actuateheset at a specified setpoint. 

DESIGN FEATURES are those design characteristics, primarily 
passive in nature, that are of a special importance to maintaining 
adequate control, shielding, or containment of radiological or 
toxicological material for which indiscriminate changes are to be 
prevented. See Appendix B, "DESIGN FEATURES," for 
DESIGN FEATURES criteria. 

DESIGN FEATURES 

(DOE 5480.22) - annotated. 

DOME INTRUSIVE A DOME INTRUSIVE region is one that is within the tank 
between the top of a riser and the surface of the WASTE. It also 
includes the ventilation ducting up to the first mixing point with 
flow from another tank. Because the filter housing and connecting 
ducting extends the riser, the DOME INTRUSIVE region extends 
to the open-air inlet/outlet of breather filters or active ventilation 
system inlet filters, or bagdsleeving around an open riser. The 
DOME INTRUSIVE region includes regions above the riser, such 
as vapor sample streams that may contain undiluted dome space 
gases. 

Salt well pits are considered to be. part of the DOME INTRUSIVE 
region during the operation of salt well pumps. 

Examples of operations and activities that are performed in the 
DOME INTRUSIVE region are listed in HNF-SD-WM-SAR-067, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford 
Waste Storage Tanks and Waste Transfer Facilities." 
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1.1 Definitions (continued) 

EX-TANK INTRUSIVE An EX-TANK INTRUSIVE region is one that includes all vapor 
spaces with a direct connection to the tank dome space but does 
not meet the definition of either DOME INTRUSIVE or WASTE 
INTRUSIVE. The EX-TANK INTRUSIVE region includes pits 
(e.g., pump pits, transfer pits) that are not isolated from the tank 
dome by a seal barrier. The EX-TANK INTRUSIVE region also 
includes the inside of ventilation system ductwork downstream of 
the first mixing point with flow from another tank when the 
ventilation system is shut down. When the ventilation system is 
operating, the inside of ventilation system ductwork downstream of 
the first mixing point with flow from another tank is not an 
INTRUSIVE region because of mixing and dilution provided by 
flow from other tanks. 

The EX-TANK INTRUSIVE region also includes the environment 
outside a tank opening, which is directly connected to the dome 
space, out to the shortest of the following distances: 

. 18 opening dia. 

. 15 ft 

. The boundary of temporary containment devices. 

Examples of operations and activities that are. performed in the 
EX-TANK INTRUSIVE region are listed in 
HNF-SD-Wh4-SAR-067, Appendix K, "Flammable Gas Hazards 
and Controls in Hanford Waste Storage Tanks and Waste Transfer 
Facilities." 

FUNCTIONAL TEST The injection of a simulated or actual signal into the system as 
close to the sensor as practicable to VERIFY the OPERABILKY 
of required alarm, interlock, and setpoints. Alarm, interlock, and 
setpoints that are found to be outside the required range in the LCO 
shall constitute a Surveillance failure per SR 3.0.1, "SR Met." 

The act of checking by qualified personnel at a 
separate occasion that a given operation conforms to established 
operational criteria, as well as checking a component 
position, independently of activities related to establishing the 
components position. 

INDEPENDENTLY 
VERIFY/ 
INDEPENDENT 
VERIFICATION 
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INTRUSrVE INTRUSIVE tank regions include EX-TANK INTRUSIVE, 
DOME INTRUSIVE, and WASTE INTRUSIVE. 

MODE MODES are generally used (1) to determine SL, LCS, LCO, and 
AC program applicabilities; (2) to distinguish facility operational 
conditions; (3) to determine minimum staffing requirements; and 
(4) to provide an instant facility status report. The MODES 
defined specifically for the tank farm facilities (OPERATION and 
LIMITED) are used to distinguish facility operational conditions 
and provide an instant facility status report. See. also Section 1.6, 
"MODES." 

(DOE 5480.22) - annotated. 

OPERABLE/ 
OPERABILITY 

A system, subsystem, train, component, or device shall be 
OPERABLE or have OPERABILITY when it is capable of 
performing its specified safety function(s) and (a) setpoints are 
within limits; (b) operating parameters necessary for 
OPERABILITY are within limits; and (c) when all necessary 
attendant instrumentation, controls, electrical power, cooling or 
seal water, lubrication, or other auxiliary equipment that are 
required for the system, subsystem, train, component, or device to 
perform its safety function(s) are also capable of performing their 
related safety support function(s). 

(DOE 5480.22) - annotated. 

See Section 1.2, "Logical Connectors." 

(NUREG 1431) 

PHYSICALLY CONNECTED refers only to piping, tanks, 
and structures and their associated instrumentation. 

- OR 

PHYSICALLY 
CONNECTED 

1) PHYSICALLY CONNECTED piping is any piping that is 
part of or connected to the transfer route. Piping need not 
be considered connected to the transfer route if it is 
physically disconnected as follows: 
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. An air gap (e.g., removal of piping, transfer jumper) 
is considered to physically disconnect piping on 
either side of the air gap; or 

. A blind flangdprocess blank in the transfer route is 
considered to physically disconnect piping on either side of 
the blind flange or process blank; or 

. An OPERABLE Safety-Significant service water pressure 
detection system is considered to physically disconnect 
piping downstream of the first or second closed isolation 
valve of the detection system that is downstream of the 
source of pressurized WASTE, depending on how the 
system pressure boundary integrity is tested (see 
HNF-SD-WM-SAR-067, Chapter 4.0, Section 4.4.9); or 

. An OPERABLE Safety-Significant backflow prevention 
system is considered to physically disconnect piping 
downstream of the second check valve that is downstream 
of the source of pressurized WASTE; or 

(Note: Backflow prevention systems that are not designated 
as Safety-Significant do not physically disconnect piping 
from the transfer route.) 

. Two Safety-Significant isolation valves, 
INDEPENDENTLY VERIFIED to be in the closed 
position, are considered to physically disconnect piping on 
the downstream side of the second closed isolation valve 
that is downstream of the source of pressurized WASTE. 

(Note: Closed valves that are not designated as 
Safety-Significant do not physically disconnect piping from 
the transfer route.) 
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PHYSICALLY 
CONNECTED 
(continued) 

3) 

. The East/West cross-site transfer line and 
replacement cross-site transfer lines are considered 
PHYSICALLY CONNECTED piping only when 
cross-site WASTE transfers are in progress. The 
EastlWest cross-site transfer line is the piping 
between 241-UX-154 diversion box and 
241-ER-151 diversion box. The replacement 
cross-site transfer line is the piping between 
241-SY-A and 241-SY-B valve pits and the 244-A 
lift station. 

PHYSICALLY CONNECTED structures are those 
structures through which PHYSICALLY CONNECTED 
piping runs, or structures that could be subject to leakage 
from PHYSICALLY CONNECTED piping. 

PHYSICALLY CONNECTED tanks are those tanks 
connected to the transfer route, those tanks connected to the 
PHYSICALLY CONNECTED piping, and those tanks 
designed to receive leakage from PHYSICALLY 
CONNECTED piping through a drain path. 

RECOVERY PLAN A RECOVERY PLAN identifies specific activities for restoring 
inoperable safety equipment to an OPERABLE status, or restoring 
safe operating limits, when required by LCO ACTIONS. 
RECOVERY PLANS shall be approved by the CH2M HILL 
Hanford Group, Inc. Vice President, Nuclear Operations Project 
Services. RECOVERY PLAN activities outside of the tank farms 
Authorization Basis shall be approved by the DOE Office of River 
Protection. This would occur if: (1) activities previously 
prohibited by an LCO "Required Action" statement must be 
reinitiated to restore TSR compliance, or (2) any aspect of the 
RECOVERY PLAN results in a positive Unreviewed Safety 
Question (USQ) determination. However, contractor approval of 
recovery activities in an emergency situation is allowed in 
accordance with LCO 3.0.7, "Emergency Exceptions" (Wagoner 
1998). 

(continued) 
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HNF-SD-WM-TSR-006 REV 2 

1.1 Definitions (continued) 

Definitions 
1.1 

RECOVERY PLAN 
(continued) 

UNIT 

VERIFyNERlFICATION 

VIOLATION 

WASTE 

WASTE DISTURBING 

The provisions of this definition apply to RECOVERY PLANS as 
follows: (1) when required by an LCSLCO ACTIONS statement, 
(2) when required by an AC program, (3) when addressing TSR 
VIOLATIONS, and (4) when required while a tank is in LMlTED 
MODE. See also contractor Occurrence reporting procedures. 

UNIT can mean any tank farm facility such as a tank farm, tank, 
WASTE transfer system, or WASTE handling and storage area or 
facility, as applicable. See Section 1.6.4 for a detailed listing of 
facilities. 

A qualitative assessment to confirm or substantiate that specific 
plant conditions exist. This may include collecting sample data or 
quantitative data; taking instrument readings; recording data and 
information on logs, data sheets, or electronic media; and 
evaluating data and information according to procedures. 

See Section 5.4, "Technical Safety Requirement VIOLATIONS." 

(DOE 5480.22) - annotated. 

WASTE includes radiological and toxicological solids and liquids 
stored in single-shell tanks (SSTs), double-shell tanks (DSTs), 
aging waste facility (AWF) tanks, double-contained receiver tanks 
(DCRTs), catch tanks, and miscellaneous inactive storage facilities 
(MISFs). WASTE also includes radiological and toxicological 
solids and liquids transferred to or from any tank, chemical 
processing facilities, WASTE receiving facilities, and related 
operational UNlTs (e.g., receiver vaults, evaporators). Flushing, 
line drain backs, chemical additions or pressure testing of transfer 
systems with water is not considered a WASTE transfer. The 
242-A Evaporator process condensate and watedflush water in the 
evaporator vessel are also not considered WASTE as defined in 
these TSRs. 

WASTE DISTURBING operations and activities include all work 
that may result in significant motion under the WASTE surface. 
WASTE DISTURBING operations and activities include 
GLOBAL WASTE DISTURBING and LOCAL WASTE 
DISTURBING defined as follows: 

(continued) 
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WASTE DISTURBING . GLOBAL WASTE DISTURBING Operations and 
(continued) activities that cause a large global disturbance of the 

WASTE. 

Examples of GLOBAL WASTE DISTURBING operations 
and activities are listed in HNF-SD-WM-SAR-067, 
Appendix K, "Flammable Gas Hazards and Controls in 
Hanford Waste Storage Tanks and Waste Transfer 
Facilities." 

. LOCAL WASTE DISTURBING: Operations and 
activities that disturb only a small, local portion of the 
WASTE. 

Examples of LOCAL WASTE DISTURBING operations 
and activities arc listed in HNF-SD-WM-SAR-067, 
Appendix K, "Flammable Gas Hazards and Controls in 
Hanford Waste Storage Tanks and Waste Transfer 
Facilities." 

WASTE-INTRUDING 
EQUIPMENT 

WASTE-INTRUDING EQUIPMENT includes open-ended or 
breached objects that are inserted below the WASTE surface and 
create an unvented vapor space where flammable gases retained in 
the WASTE may accumulate. Examples of WASTE-INTRUDING 
EQUIPMENT include core sample drill pipes, pump suction legs, 
and weight factor dip tubes. 

The vapor space inside equipment, which is inserted below the 
WASTE surface and properly sealed (e.g., thermocouple trees or 
liquid observation wells), is not considered WASTE-INTRUDING 
EQUIPMENT. 

The WASTE INTRUSIVE region is the region below the WASTE 
surface. 

WASTE INTRUSIVE 
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Section 1 USE AND APPLICATION 

1.2 Logical Connectors 

PURPOSE The purpose of this section is to explain the meaning of logical 
connectors with specific examples. 

Logical connectors are used in Technical Safety Requirements (TSRs) to 
discriminate between, and yet connect, discrete Conditions, Required 
Actions, Completion Times, Surveillances, and Frequencies. The only 
logical connectors that appear in TSRs are and OR. The physical 
arrangement of these connectors constitutes logical conventions with 
specific meanings. 

BACKGROUND Several levels of logic may be used to state Required Actions. These 
levels are identified by the placement (or nesting) of the logical 
connectors and by the number assigned to each Required Action. The 
f is t  level of logic is identified by the first digit of the number assigned to 
a Required Action and the placement of the logical connector in the first 
level of nesting (i.e., left justified with the number of the Required 
Action). The successive levels of logic are identified by additional digits 
of the Required Action number and by successive indentations of the 
logical connectors. 

When logical connectors are used to state a Condition, usually only the 
fist  level of logic is used, and the logical connector is left justified with 
the Condition statement. In a few cases, successive levels of logic are 
used. This is identified solely by indenting the logical connector, 
because subparts of a Condition statement are not numbered separately. 

When logical connectors are used to state a Completion Time, 
Surveillance, or Frequency, only the first level of logic is used, and the 
logical connector is left justified with the statement of the Completion 
Time, Surveillance, or Frequency. 
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1.2 Logical Connectors (continued) 
_ _ _ _ _ ~  

EXAMPLES The following examples illustrate the use of logical connectors. 

ACTIONS 

CONDITION 

A. System 
inoperable. 

REQUIRED ACTION I COMPLETION TIME 

A.l Restore x hours 

A.2 Be in y hours 

In hypothetical Example 1.2-1 the logical connector 
demonstrate that when in Condition A, both Required Actions A.l and A.2 
must be completed. 

is used to 

(continued) 
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1.2 Logical Connectors (continued) 

EXAMPLES Examule 1.2-2 
(continued) 

ACTIONS 

CONDITION 

A. System 
inoperable. 

REQUIRED ACTION 

A. 1 

OR 
A.2 

OR 
A.3. 

Restore 

Align 

VERIFY 

AND 
A.3.2.1 Reduce 

- OR 

A.3.2.2 Perform 

COMPLETION TIME 

s hours 

t hours 

u hours 

v hours 

w hours 

Hypothetical Example 1.2-2 represents a more complicated use of logical 
connectors. Required Actions A.l, A.2, and A.3 are alternative choices, 
only one of which must be performed as indicated by the use of the logical 
connector 
Required Actions may be chosen. If A.3.1 is chosen, an additional 
requirement, indicated by the indented logical connector AND. is imposed. 
This additional requirement is met by choosing A.3.2.1 or A.3.2.2. The 
indented position of the logical connector indicates that A.3.2.1 and 
A.3.2.2 are alternate and equal choices, only one of which must be 
performed. 

and the left justified placement. Any one of these three 
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1 Section 1 USE AND APPLICATION 
2 
3 1.3 Completion Times 
4 

5 PURPOSE 
6 

The purpose of this section is to establish the Completion Time 
convention and to provide guidance for its use. 
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BACKGROUND Limiting Conditions for Operation (LCOs) specify minimum 
requirements for ensuring safe operation of the facility. The ACTIONS 
associated with an LCO state Conditions that typically describe the ways 
in which the requirements of the LCO can fail to be met. Specified with 
each stated Condition are Required Action(s) and Completion Time(s). 

IMMEDIATE 
COMPLETION 
TIME 

In some cases Immediately is used as a special Completion Time. In this 
case, the Required Action is to be commenced without delay and 
continuously pursued in a controlled manner until complete. The use of 
Immediately implies the highest sense of urgency. Implementation of 
Immediately shall be given top priority over all other activities. 

Upon entry into the ACTIONS, the prevalent conditions shall be 
evaluated. A maximum Completion Time shall be established and 
documented, based on the conditions. A VIOLATION will occur beyond 
the established Completion Time. 

(continued) 
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1.3 Completion Times (continued) 

DESCRIPTION The Completion Time is the amount of time allowed for completing a 
Required Action. It is referenced to the time of discovev of a situation 
(e.g., inoperable equipment or variable not within limits) that requires 
entering an ACTIONS Condition unless otherwise specified, provided 
the UNlT is in a MODE or specified condition stated in the Applicability 
of the LCO. Required Actions must be completed prior to the expiration 
of the specified Completion Time. An ACTIONS Condition remains in 
effect and the Required Actions must be applied until the Condition no 
longer exists or the UNIT is not within the LCO Applicability. 

If situations are discovered that require entry into more than one 
Condition at a time within a single LCO (multiple Conditions), the 
Required Actions for each Condition must be performed within the 
associated Completion Time. When in multiple Conditions, separate 
Completion Times are tracked for each Condition starting from the time 
of discovery of the situation that required entry into the Condition. 

Once a Condition has been entered, subsequent systems or variables 
expressed in the Condition discovered to be inoperable or not within 
limits, will result in separate entry into the Condition for each discovery. 
The Required Actions and the associated Completion Times of the 
Condition then apply to each additional discovery independently. 

(continued) 
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1.3 Completion Times (continued) 

EXAMPLES The following examples illustrate the use of Completion Times with 
different types of Conditions and changing Conditions. 

Examde t .3-1 

ACTIONS 

CONDITION 

B. Required 
Action A.l 
and 
associated 
Completion 
Time not 
met within 
X hours. 

REQUIRED ACTION 

B.l Stop all transfers 
to and from 
affected tank. 

B.2 Restore WASTE 
temperature to 
within limit. 

COMPLETION TIME 

5 hours 

12 hours 

In hypothetical Example 1.3-1, Condition B has two Required Actions. 
Each Required Action has its own separate Completion Time. Each 
Completion Time is referenced to the time that Condition B is entered. 

The Required Actions of Condition B are to stop all transfers to and from 
affected tank in 6 hours 
limit in 12 hours. A total of 6 hours is allowed to stop transfers and a total 
of 12 hours (not 18 hours) is allowed to restore WASTE temperature from 
the time that Condition B was entered. If transfers are stopped in 3 hours, 
the time allowed to restore WASTE temperature is the next 9 hours 
because the total time allowed to restore WASTE temperature is 12 hours. 

If Condition B is entered while transfers are already stopped, the time 
allowed to restore WASTE temperature is the next 12 hours. 

restore WASTE temperature to within the 

(continued) 
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1.3 Completion Times (continued) 

EXAMPLES Examr.de 1.3-2 
(continued) 

ACTIONS 

CONDlTION 

A. Oneormore 
tank 
isolation 
valves 
inoperable. 

B. Required 
Action A. 1 
and 
associated 
Completion 
Time not 
met within 
4 hours. 

REQUIRED ACTION 

A.l Restore valve to 
OPERABLE status. 

B.l Stop all transfers 
to and from 
affected tank. 

B.2 Place valve in its 
fail-safe position. 

COMPLETION TIME 

4 hours 

6 hours 

12 hours 

In hypothetical Example 1.3-2, Condition A is entered separately for each 
inoperable valve and Completion Times tracked on a per valve basis. 
When a valve is declared inoperable, Condition A is entered and its 
Completion Time starts. If subsequent valves are declared inoperable, 
Condition A is entered for each valve and separate Completion Times start 
and are tracked for each valve. 

If the Completion Time associated with a valve in Condition A expires, 
Condition B is entered for that valve. If the Completion Times associated 
with subsequent valves in Condition A expire, Condition B is entered 
separately for each valve and separate Completion Times start and are 
tracked for each valve. If a valve that caused entry into Condition B is 
restored to OPERABLE status. Condition B is exited for that valve. 
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1.3 Completion Times (continued) 

EXAMPLES ExamDle 1.3-3 
(continued) 

ACTIONS 

CONDITION 

A. Primary 
tank WASTE 
level 
outside 
limit. 

B. Required 
Action and 
associated 
Completion 
Time for 
Condition A 
not met. 

REQUIRED ACTION 

A.l Perform SR 3.X.X.X. 

OR 

A.2 Restore primary 
tank WASTE level to 
within limit. 

B.l Stop all transfers 
to and from 
affected tank. 

COMPLETION TIME 

Once per 
2 hours 

7 days 

6 hours 

In hypothetical Example 1.3-3, entry into Condition A offers a choice 
between Required Action A.l or A.2. Required Action A.l has a "Once 
per" Completion Time, which qualifies for the 25% extension per 
SR 3.0.2, "Frequencies," to each performance after the initial performance. 
If Required Action A.l is followed and the Required Action is not met 
within the Completion Time (including the 25% extension allowed by 
SR 3.0.2, "Frequencies"), Condition B is entered. If Required Action A.2 
is followed and the Completion Time of 7 days is not met, Condition B is 
entered. The 25% extension is not intended to be used repeatedly as an 
operational convenience to extend Surveillance intervals or periodic 
Completion Time intervals beyond those specified. 

If after entry into Condition B, Required Action A.l or A.2 is met, 
Condition B is exited and operation may then continue in Condition A. 

(continued) 
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1.3 

1.3 Completion Times (continued) 

EXAMPLES Examule 1.3-4 
(continued) 

ACTIONS 

CONDITION 

A. System 
inoperable. 

B. Required 
Action A. 1 
and 
associated 
Completion 
Times not 
met. 

REQUIRED ACTION 

A.l Perform SR 3.X.X.X. 

AND 
A.2 Restore system to 

OPERABLE status. 

B. 1 Stop all operations 
and activities in 
affected tank. 

B.2 Restore the system 
according to an 
approved 
RECOVERY PLAN. 

COMPLETION TIME 

2 hours 

Once per 8 hours 
thereafter 

7 days 

6 hours 

12 hours 

(continued) 
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1.3 Completion Times (continued) 

EXAMPLES Examule 1.3-4 (continued) 

In hypothetical Example 1.3-4, Required Action A.l has two Completion 
Times. The 2-hour Completion Time begins at the time the Condition is 
entered and each "Once per 8 hours thereafter" interval begins upon 
performance of Required Action A. 1. 

If, after Condition A is entered, Required Action A. 1 is not met within 
either the initial 2-hour, or any subsequent 8-hour interval from the 
previous performance (including the 25% extension allowed by SR 3.0.2, 
"Frequencies"), Condition B is entered. The Completion Time clock for 
Condition A does not stop after Condition B i s  entered, but continues 
from the time Condition A was initially entered. If Required Action A. 1 
is met after Condition B is entered, Condition B is exited and operation 
may continue in accordance with Condition A, provided the Completion 
Time for Required Action A.2 has not expired. 
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1 Section 1 USE AND APPLICATION 
2 
3 1.4 Frequency 
A - 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
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37 
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41 
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43 
44 
45 

PURPOSE The purpose of this section is to define the proper use and application of 
Frequency requirements. Each Surveillance Requirement (SR) has a 
specified Frequency in which the Surveillance must be met in order to 
meet the associated Limiting Condition for Operation (KO). An 
understanding of the correct application of the specified Frequency is 
necessary for compliance with the SR or ACTIONS statement, as 
applicable. 

FREQUENCIES Table 1.4-1 specifies the Frequencies and allowable 25% extensions as 
used in Surveillance Requirements (e.g., 365 days) and any Completion 
Time in an ACTIONS statement that requires the periodic performance 
of a Required Action on a "once per. . ." interval (e.g., once per 12 hours 
thereafter). 

The 25% extension does not apply to Completion Times (e.g., 
Immediately, 8 hours, 7 days) in ACTIONS statements, except for those 
Completion Times that require a "once per. . ." interval discussed above. 
See Section 1.3, "Completion Times," Examples 1.3-3 and 1.3-4, which 
show both a Completion Time and a periodic Completion Time in an 
ACTIONS statement. For some specified Frequencies, the 25% 
extension may not be allowed if the time duration is very short (e.g., 
once per hour). Refer to Example 1.4-2, where a Frequency specified as 
"once," does not qualify for the 25% extension, in accordance with 
SR 3.0.2, "Frequencies." 

See SR 3.0.2, "Frequencies," and the BASES for more discussion of the 
applications of the 25% extension. 

(continued) 
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1.4 Frequency (continued) 

Frequency 
1.4 

1 FREQUENCIES 
2 (continued) 

3 

4 
5 
6 
1 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 

31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 

1 hour I Atleastonceper I 1 hour 

2 hours I At least once per I 2 hours 

12 hours At least once per 15 hours 

24 hours At least once per 30 hours 

48 hours At least once per 60 hours 

12 hours At least once per 90 hours 

4 days At least once per 5 days 

12 hours 

24 hours 

48 hours 

72 hours 

I days I At least once per I 8 days 

* When the Frequency is specified in hours, no partial hours are allowed. When the 
Frequency is specified in days, no partial days are allowed. That is, the 25% 
extension shall be rounded conservatively (e.g.. 1 hour instead of 1.25 hours; 
456 days instead of 456.25 days). The allowable 25% extension is not intended to 
be used repeatedly merely as an operational convenience to extend Surveillance 
intervals or periodic Completion Time intervals beyond those specified. 

EXAMPLES The following examples illustrate the various ways that Frequencies are 
specified. 

(continued) 
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3 SURVEJLLANCE 

Frequency 
1.4 

FREQUENCY 

1.4 Frequency (continued) 

1 EXAMPLES Examule 1.4- 1 

Perform VERIFICATION. 24 hours 
4 
5 

6 
7 
8 
9 

10 
11 
12 
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15 
16 
17 
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20 
21 
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Sometimes special conditions dictate when a Surveillance is to be met. 
These conditions apply to the Surveillance or to the Frequency or both. 
These are "otherwise stated conditions allowed by SR 3.0.1, "SR Met." 
They may be stated as clarifying Notes in the Surveillance, in the 
Frequency, or both. The remaining examples discuss these special 
conditions. 

(continued) 
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1.4 Frequency (continued) 

Frequency 
1.4 

1 EXAMPLES Example 1.4-2 
2 (continued) 

3 

4 SURVEILLANCE 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 

~ 

VERIFY temperature is within limits. Once within 
8 hours after start 
of transfer 

- AND 

24 hours 
thereafter 
during transfer 

Hypothetical Example 1.4-2 has two Frequencies. The first is a one-time 
performance Frequency, and the second is of the type shown in Example 
1.4-1. The logical connector "w indicates that both Frequency 
requirements must be met. The Surveillance must initially be performed 
within 8 hours after the start of each transfer. 

The use of "Once" indicates a single performance will satisfy the specified 
Frequency (assuming no other Frequencies are connected by "w). 
This type of Frequency does not qualify for the 25% extension allowed by 
SR 3.0.2, "Frequencies." "Thereafter" indicates future performances must 
be established per SR 3.0.2, "Frequencies," but only after a specified 
condition is first met (i.e., the "Once" performance in this example). Once 
the transfer is complete, the measurement of both intervals stops. New 
intervals start upon the start of the next transfer. 

(continued) 
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1.4 Frequency (continued) 

Frequency 
1.4 

EXAMPLES Examule 1.4-3 
(continued) 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

VERIFY temperature is within limits. 

FREQUENCY 

24 hours 

The Surveillance shown in hypothetical Example 1.4-3 need only be 
performed during transfers. The interval measurement for the Frequency 
of this Surveillance continues at all times, as described in Example 1.4-1. 
If the Surveillance was not performed within the 24-hour interval 
(including the 25% extension allowed by SR 3.0.2, "Frequencies") but 
transfers are not occurring, it would not constitute a failure of the SR or 
failure to meet the LCO. Therefore, SR 3.0.4, "MODE Changes," is not 
applicable when changing MODES, even with the 24-hour Frequency not 
met, provided transfers are not occurring. (Note: SR 3.0.4 is not 
applicable to tank farm facilities at this time.) 

Once transfers are occurring, 8 hours would be allowed for completing the 
Surveillance. If the Surveillance was not performed within this 8-hour 
interval, there would then be a failure to perform a Surveillance within the 
specified Frequency; then MODE changes would be restricted in 
accordance with SR 3.0.4, "MODE Changes," and the provisions of 
SR 3.0.3, "Delay of Required Actions," apply. (Note: SR 3.0.4 is not 
applicable to tank farm facilities at this time.) 

(continued) 
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1.4 Frequency (continued) 

Frequency 
1.4 

5 
6 
7 
8 
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10 
11 
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13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

37 

EXAMPLES Examule 1.4-4 
(continued) 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

VERIFY temperature is within limits. 

FREQUENCY t 24 hours 

Hypothetical Example 1.4-4 specifies that the requirements of this 
Surveillance do not have to be met until transfers are occurring. The 
interval measurement for the Frequency of this Surveillance continues at 
all times, as described in Example 1.4-1. If the Surveillance was not 
performed within the %hour interval (including the 25% extension of 
SR 3.0.2, "Frequencies") but the UNIT is not performing transfers, there 
would be no failure of the SR nor failure to meet the KO. Therefore, 
SR 3.0.4, "MODE Changes," is not applicable when changing MODES, 
even with the 24-hour Frequency not met. Prior to performing transfers, 
(assuming again that the 24-hour Frequency was not met), the SR must be 
satisfied. (Note: SR 3.0.4 is not applicable to tank farm facilities at this 
time.) 

This example, specifying when the Surveillance. is "required to be m," 
differs from the other examples, which only specified performance 
allowancedrequirements. When a Surveillance is not required to be "met," 
the acceptance criteria is not required to be applied to consideration of 
OPERABILITY. That is, SR 3.0.1, "SR Met," requires "failure t o m  a 
Surveillance, whether such failure is experienced during performance of 
the Surveillance or between performances of the Surveillance, shall be 
failure to meet the LCO." Therefore, when the Surveillance is not required 
to be met, failure does not constitute failure to meet the LCO. 
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Section 1 USE AND APPLICATION 

1.5 Notes 

PURPOSE Notes provide additional clarification in the Limiting Conditions for 
Operation (LCOs), Applicability, ACTIONS and Surveillance 
Requirements (SRs). Notes in the LCOs and Applicability are placed 
after the text they amplify. Notes in the ACTIONS and SRs are placed 
before the text they amplify. All Notes are preceded by the centered 
heading "NOTE" in uppercase type. 

.^ 
1L 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 

EXAMPLES The following examples illustrate the various ways that Notes are 
specified. 

Examule 1.5-1 

LCO 3.X.X Transfer leak detection systems installed in process 
pipeline encasements and cleanout boxes (COBS), 
diversion boxes, valve pits, pump pits, and drain pits shall 
be OPERABLE. 

In hypothetical Example 1.5-1 the Note is placed after the LCO 
requirement. 

(continued) 
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1.5 Notes (continued) 

Notes 
1.5 

1 
2 

3 
4 
S 
6 
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EXAMPLES ExamDle 1.5-2 
(continued) 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

In hypothetical Example 1.5-2 the Note is placed after the Applicability. 

(continued) 
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1.5 Notes (continued) 

EXAMPLES Examule 1.5-3 
(continued) 

ACTIONS 

CONDITION REQUIRED ACTION COMPLETION 
TIME 

X hours 

X hours 

X hours 

In hypothetical Example 1.5-3 the Note is placed before Required 
Action A.3. 

(continued) 
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SURVEILLANCE 

SR 3.X.X.X ---------------NOTE---------------- 
Only required to be performed 
in OPERATION and LIMITED 
MODES. 
....................................... 

HNF-SD-WM-TSR-006 REV 2 

FREQUENCY 

Notes 
1.5 

VERIFY 

1.5 Notes (continued) 

X days 

EXAMPLES Examde 1.5-4 
(continued) 

I 

In hypothetical Example 1.5-4 the Note is placed before the Surveillance 
Requirement. 
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Section 1 USE AND APPLICATION 

1.6 MODES 

1.6.1 The MODES defined for SSTs, DSTs, AWF tanks, DCRTs, catch tanks, and 
MISFs (encompasses IMUSTs) are: 

A MODE is the state of an individual tank at a given time. A particular support 
system may provide services for several individual tanks, with each tank operating 
in a different MODE. Under these circumstances, the applicable MODE for the 
support system is the most restrictive MODE applicable to any of the tanks being 
provided with supporting services. 

OPERATION WASTE is being stored. WASTE transfers to or from any 
tank are authorized. Routine operational and maintenance 
activities may be performed. 

WASTE is being stored. WASTE transfers to or from any 
tank are not authorized except in accordance with an 
approved RECOVERY PLAN. Routine operational and 
maintenance activities may be performed. 

LIMITED 

(continued) 
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1.6 MODES (continued) 

MODES 
1.6 

1.6.2 The MODES defined for the 204-AR Waste Unloading Facility are: 

OPERATION 

LIMITED 

WASTE is being stored in the catch tank. Receipt, 
unloading, processing, or transfers of WASTE are 
authorized. Routine operational and maintenance 
activities may be performed. 

WASTE is being stored in the catch tank. Receipt, 
unloading, processing, or transfers of WASTE are not 
authorized. Routine operational and maintenance 
activities may be performed. 

(continued) 
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1.6 MODES (continued) 

MODES 
1.6 

1.6.3 The MODES defined for the 244-AR Vault are: 

OPERATION 

LIMITED 

WASTE is being stored in the process tanks. Interfacility 
or process-tank-to-process-tank WASTE transfers are 
authorized. Sump-to-process-tank WASTE transfers are 
authorized. Routine operational and maintenance 
activities may be performed. 

WASTE is being stored in the process tanks. Interfacility 
or process-tank-to-process-tank WASTE transfers are not 
authorized. Sump-to-process-tank WASTE transfers are 
authorized. Routine operational and maintenance 
activities may be performed. 

(continued) 
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1.6 MODES (continued) 

MODES 
1.6 

1 1.6.4 Tank farm facilities (UNITS) are listed as follows: 
L 

3 
4 
5 
6 
I 
8 
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13 
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37 
38 
39 
40 
41 
42 
43 
44 

SST Farms 

200 West Area: 241-S, 241-SX, 241-T, 241-TX, 241-TY, and 241-U. 
200 East Area: 241-A, 241-AX, 241-B, 241-BX, 241-BY, and 241-C. 

SST Farm Tanks 

241-A-101, A-102, A-103, A-104, A-105, A-106, 

241-AX-101, AX-102, AX-103, AX-104, 

241-B-101, B-102, B-103, B-104, B-105, B-106, B-107, B-108, B-109, B-110, 
B-111, B-112, B-201, B-202, B-203, B-204, 

241-BX-101, BX-102, BX-103, BX-104, BX-105, BX-106, BX-107, BX-108, 
BX-109, BX-110, BX-111, BX-112, 

241-BY-101, BY-102, BY-103, BY-104, BY-105, BY-106, BY-107, BY-108, 
BY-109,BY-llO,BY-111, BY-112, 

241-C-101, C-102, C-103, C-104, C-105, C-106, (2-107, C-108, C-109, C-110, 
C-111, C-112, C-201, C-202, C-203, C-204, 

241-S-101, S-102, S-103, S-104, S-105, S-106, S-107 S-108, S-109, S-110, 
s-111, s-112, 

241-SX-101, SX-102, SX-103, SX-104, SX-105, SX-106, SX-107, SX-108, 
SX-109,SX-11O,SX-ll1,SX-112, SX-113,SX-114, SX-115, 

241-T-101, T-102, T-103, T-104, T-105, T-106, T-107, T-108, T-109, T-110, 
T-111, T-112, T-201, T-202, T-203, T-204, 

241-TX-101, TX-102, TX-103, TX-104, TX-105, TX-106, TX-107, TX-108, 
TX-109, TX-110, TX-111, TX-112, TX-113, TX-114, TX- 115, TX-116, TX-117, 
TX-118, 

241-TY-101, TY-102, TY-103, TY-104, TY-105, TY-106, 

241-U-101, U-102, U-103, U-104, U-105, U-106, U-107, U-108, U-109, U-110, 
U-111, U-112, U-201, U-202, U-203, and U-204. 

(continued) 
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1.6 MODES (continued) 

DST Farms 

200 West Area: 241-SY. 
200 East Area: 241-AN, 241-AP, and 241-AW. 

DST Farm Tanks 

241-AN-101, AN-102, AN-103, AN-104, AN-105, AN-106, AN-107, 

241-AP-101, AP-102, AP-103, AP-104, AP-105, AP-106, AP-107, AP-108, 

241-AW-101, AW-102, AW-103, AW-104, AW-105, AW-106, 

241-SY-101, SY-102, and SY-103. 

AWF Tank Farms (DSTs) 

200 East Area: 241-AY and 241-AZ. 

AWF Tank Farm Tanks (DSTs) 

241-AY-101 and AY-102. 

241-AZ-101 and AZ-102. 

Other Undermound Storaee Tanks 

- Catch Tanks 

200 West Area: 241-S-304,241-TX-302C, 241-U-301B, and 
241-UX-302A. 
24 1-A-302A, 241 -A-350,24 1-A-417.24 1 -AX- 152, 
241-AZ-151,241-AZ-154, and 241-ER-311. 

200 East Area: 

600 Area: 241-EW-15 1. 

- Double-Contained Receiver Tanks 

200 West Area: 244-S, 244-TX, and 244-U. 
200 East Area: 244-A, 244-BX, and 244-TK-CR-003. 

(continued) 
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1.6 MODES (continued) 

MODES 
1.6 

1 WASTE Transfer Svstems 
L 
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11 
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44 

Encompasses ACTIVE transfer lines, jumpers, and equipment (e.g., diversion 
boxes, valve pits, pumps) that support the previously listed tanks and tank farms. 

Miscellaneous Inactive Storage Facilities 

The list of miscellaneous inactive storage facilities (MISFs) encompasses the 45 
inactive miscellaneous underground storage tanks (MUSTS) in tank fanns. 

200 East Area: 

209-E-TK-111 216-BY-201 241 -A-302B 
241-AX- 15 1CT 24 1-AX- 15 1-TK-D 24 1-AX- 15 1-TK-E 
241-Ax- 15 1-TK-F 241-AX- 15 1-TK-G 241-B-301' 
24 1 -B-302B 24 1 -BX-302A 241-BX-302B 
241-BX-302C 241 -BY-ITS2-TK-1 24 1-BY-ITS2-TK-2 
241-C-30 l3 241-ER-311A 244-BXR-001 
244-BXR-002 244-BXR-003 244-BXR-011 

200 West Area: 

200-W-74 

241-SX-302' 
240-S-302 

24 1-TX-302B 
241-TY-302A 
242-T- 135 
244-TXR-002 
244-UR-002 

23 1-W- 15 1-001 
241-S-302A 
241 -T-30 1B6 
24 1 -TX-302B(R) 
24 1 -TY-302B 
242-TA-R1 
244-TXR-003 
244-UR-003 

23 1 -W-15 1-002 
241 -S-302B 
241-TX-302A 
241-TX-302XB7 
241-2-8 
244-TXR-001 
244-UR-001 
244-UR-004 

'216-BY-201 = 241-BY = 216-BY-47 
' 241-B-301= 241-B-301B 
' 241-C-301= 241-C-301C 

' 241-SX-302 = SX-304 
241-T-301B = 241-T-301 
241-TX-302XB = 241-TX-302X 

200-W-7 = 243-S-TK-l= 246L 

WASTE Handline and Storage Areas or Facilities 

204-AR Waste Unloading Facility; 244-AR Vault; 209-E Storage Area; vertical 
storage units within the tank farm boundaries; 213-W Dry Waste Compactor 
Facility; cribs, ditches, and ponds that are currently the responsibility of the Tank 
Farm Contractor; and the 242-S Evaporator ("cold side" only). 
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Section 1 USE AND APPLICATION 

1.7 Safety Limits (SLs) 

Safety Limits 
1.7 

SLs are limits on process variables (e.g., temperature, pressure) associated with those physical 
barriers (e.g., tanks, piping), generally passive, that are necessary for the intended facility 
function. Exceeding SLs could directly cause the failure of one or more of the baniers that 
prevent the uncontrolled release of radiological and toxicological material. The limits are stated 
in measurable units such as degrees Fahrenheit and are placed on primary barriers closest to the 
material source. SLs are reserved for a small set of safety requirements to which the facility is 
committed to protect the integrity of the primary barriers. 

The control selection process is discussed in the Executive Summary and other appropriate 
sections of HNF-SD-WM-SAR-067. The control level verification process that was used for SLs 
to ensure compliance with DOE 5480.22 is documented in Funderburke, 1997. 
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Section 1 USE AND APPLICATION 

1.8 Limiting Control Settings (LCSs) 

LCSs are setpoints on safety systems that control process variables to prevent exceeding SLs. 
The specific setpoints are chosen such that, if exceeded, sufficient time is available to 
automatically or manually correct the condition before exceeding SLs. 

The LCSs are combined with their respective LCOs with all setpoints and requirements 
contained within the LCOs. By combining the LCSs with the LCOs, the LCS setpoint (within 
limits) becomes part of the OPERABILITY of the system. Furthermore, placing the 
Applicability, ACTIONS, and SRs for a system in a single location enhances safety and reduces 
the complexity of the TSR document. 

The control selection process is discussed in the Executive Summary and other appropriate 
sections of HNF-SD-WM-SAR-067. The control level verification process that was used for 
LCSs to ensure compliance with DOE 5480.22 is documented in Funderburke, 1997. 

1.8-1 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

HNF-SD-WM-TSR-006 REV 2 Limiting Conditions 
for Operation 

1.9 

Section 1 USE AND APPLICATION 

1.9 Limiting Conditions for Operation (LCOs) 

LCOs are the lowest functional capability or performance level of safety structures, systems, and 
components (SSCs) (and their support systems) required for normal, safe operation of the 
facility. LCOs are based on keeping the safety SSCs OPERABLE or on maintaining conditions 
within specified limits. LCOs are prepared for those safety SSCs that are identified in the 
accident analyses as preventing or mitigating accidents or transient events that involve the 
assumed failure of, or present a challenge to, the integrity of a physical barrier that prevents the 
uncontrolled release of radiological and toxicological material. LCOs are established only for 
those mitigative safety SSCs that are part of the primary success path of an accident sequence 
analysis; that is, the assumed sequence of events that leads to the conclusion of an accident for 
which the risk is judged to be acceptable. 

The control selection process is discussed in the Executive Summary and other appropriate 
sections of HNF-SD-WM-SAR-067. The control level verification process that was used for 
LCOs to ensure compliance with DOE 5480.22 is documented in Funderburke, 1997. 
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Section 1 USE AND APPLICATION 

1.10 Surveillance Requirements (SRs) 

SRs are requirements relating to testing, CALIBRATION, or inspection of safety SSCs or 
conditions. The purpose of SRs is to c o n f m  the availability, OPERABILITY, and quality of 
safety SSCs or to VERIFY that specific plant conditions exist that are required to maintain the 
facility's operations within the SLs, LCSs, and LCOs. SRs ensure that safety SSCs will function 
when required or that parameters are within limits (e.g., temperature) to preserve the validity of 
the safety analysis and the resulting safety envelope. If a safety SSC is out of service or is 
inoperable, it cannot perform its required safety function. 

The establishment of SR Frequencies considers (a) equipment operating history, (b) engineering 
judgement, (c) meantime between failures, (d) equipment degradation, (e) instrument and 
CALIBRATION accuracies, (f) industrial practice, (g) the manufacturers' recommendations, 
(h) safety analysis assumptions, (i) 25% extension of SRs, (i) the risk of an inoperable safety 
SSC or a parameter not within limits, and (i) time to perform an SR. 
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1.11 Administrative Controls (ACs) 

ACs are the provisions relating to organization and management, procedures, recordkeeping, 
reviews, audits, and specific program requirements for risk reduction necessary to ensure safe 
operation of the facility. The TSRs (Le., SLs, LCSs, LCOs and ACs) establish administrative 
requirements that ensure TSR requirements are met in the operation of the facility and the 
procedures that are followed should a TSR not be met. ACs are normally Written at the program 
level and contain program key elements, as applicable. ACs are established (1) if a safety 
function is best satisfied by a program instead of a hardware system, (2) if control of a condition 
is not measured in real-time or near to real-time, (3) if control of a condition is not under the 
immediate control of the operator, (4) if a condition does not require immediate action and 
sufficient recovery time exists to permit mitigating action, or (5 )  if a condition requires an 
evaluation based on prevalent conditions. Details of safety management programs are provided 
in the programmatic chapters of HNF-SD-WM-SAR-067. ACs do not require ACI'IONS 
statements or SRs. SRs necessary to demonstrate compliance with an AC and the actions taken 
should an AC requirement not be met are performed according to procedures. 

The control selection process is discussed in the Executive Summary and other appropriate 
sections of HNF-SD-WM-SAR-067. The control level verification process that was used for 
ACs to ensure compliance with DOE 5480.22 is documented in Funderburke, 1997. 
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1.12 

1 Section 1 USE AND APPLICATION 
2 
3 1.12 Cross References 
4 
5 
6 
7 
8 
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10 
11 

Cross References direct the TSR user to other SLs, LCSs, LCOs, and ACs that are. related to the 
SLs, LCSs, and LCOs where the Cross Reference section is located. The purpose of the Cross 
Reference section is to make the TSR user aware that there may be other TSR controls or 
requirements that apply concurrently when a situation or condition is discovered. 
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2.0 SAFETY LIMITS (SLs) 

2.1 SLS 

2.1.1 WASTE Temuerature 

SL2.1.1 The WASTE temperature shall be 5 250 "F. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: For DSTs and AWF tanks with a heat load 2 21,700 watts 

(74,000 BtUm) or fuel content 2 52 g/L  (3.8 wt%) total organic 
carbon (TOC) unless the tank has been evaluated according to 
the method described in calculation note HNF-3588, Organic 
Complexant Topical Report, and determined not to have any 
potential for the organic-nitrate bulk chemical runaway reaction. 

. For Tank 241-C-106 prior to start of Waste Retrieval Sluicing 
System operations. 

2.2 SL VIOLATIONS 

If a VIOLATION of an SL occurs, proceed in accordance with AC 5.4.2, "Response to a 
Safety Limit VIOLATION." 
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3.0 

I 

2 
3 
4 
5 
6 
7 
8 

9 
10 
11 
12 

13 
14 
I5 
16 
17 
18 
19 

Purpose These General Rules of Applicability provide basic rules to govern the 
specific LCOs (and LCSs) to ensure uniform application and 
implementation of the requirements. That is, these basic rules ensure 
activities are conducted in a consistent manner and responses to 
conditions and situations are taken in a uniform and predictable way. 

LCO 3.0.1 
LCO Met 

LCOs shall be met during the MODES or other specified conditions in 
the Applicability, except as provided in LCO 3.0.2, "ACTION Met." 

LCO 3.0.2 
ACTION Met 

Upon discovery of a failure to meet an LCO, the Required Actions of 
the associated Conditions shall be met. 

If the LCO is met or is no longer applicable prior to expiration of the 
specified Completion Time(s), completion of the Required Action(s) is 
not required unless otherwise stated. 

21 
22 LCO 3.0.3 
23 ACTION Not Met 
24 or 
25 ACTION Not 
26 Provided Limiting Control Setting VIOLATION." 

28 
29 

[Note: LCO 3.0.3 is not applicable at this time]. 

For ACTIONS not met (VIOLATION), proceed in accordance with 
AC 5.4.3, "Response to a Limiting Condition for Operation and 

27 
All foreseen Conditions are listed in the ACTIONS statements. 
Therefore, all ACTIONS are provided for all foreseen Conditions. 

31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 

LCO 3.0.4 
MODE Changes 

[Note: LCO 3.0.4 is not applicable at this time]. 

LCO 3.0.5 
Return to Service 

Equipment removed from service or declared inoperable to comply with 
ACTIONS may be returned to service under administrative control 
solely to perform testing required to demonstrate its OPERABILITY or 
the OPERABILITY of other equipment. This is an exception to 
LCO 3.0.2, "ACTION Met," for the system returned to service under 
administrative control to perform the testing required to demonstrate 
OPERABILITY. 
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3.0 

LCO 3.0.6 
Support System 
LCO Not Met 

[Note: LCO 3.0.6 is not applicable at this time]. 

LCO 3.0.7 
Emergency 
Exceptions 

If an emergency situation develops that is not treated in the Technical 
Safety Requirements (TSRs), Operations personnel are expected to use 
their training and expertise to take actions to correct or mitigate the 
situation. Operations personnel may take actions that depart from a 
requirement in the TSRs provided an emergency situation exists and 
these actions are needed immediately to protect the health and safety of 
the public and onsite workers. Such actions shall be approved by the 
Shift Manager. 

If emergency actions are taken, verbal notifications shall be made to the 
Manager, U.S. Department of Energy (DOE), Richland Operations 
Office and the Manager, DOE Office of River Protection within 
2 hours; and by written reports to the DOE Office of River Protection 
Assistant Manager for Operations within 24 hours, in accordance with 
Section 5.5, "Occurrence Reporting." 

3.0-2 



1 

2 
3 
4 
5 
6 
7 
8 

9 
10 
1 1  
12 
13 
14 
I5 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

HNF-SD-WM-TSR-006 REV 2 SR Applicability 
3.0 

3.0 SURVEILLANCE REQUIREMENTS (SRs) APPLICABILITY 
4 

Purpose These General Rules of Applicability provide basic rules to govern the 
specific SRs to ensure uniform application and implementation of the 
requirements. That is, these basic rules ensure activities are conducted 
in a consistent manner and responses to conditions and situations are 
taken in a uniform and predictable way. 

SR 3.0.1 
SR Met 

SRs shall be met during the MODES or other specified conditions in the 
Applicability for individual LCOs, unless otherwise stated in the SR. 
Failure to meet a Surveillance, whether such failure is experienced 
during the performance of the Surveillance or between performances of 
the Surveillance, shall be failure to meet the LCO. Failure to perform a 
Surveillance within the specified Frequency shall be failure to meet the 
LCO except as provided in SR 3.0.3, 'Delay of Required Actions." If in 
an ACTIONS statement, performance of SRs required to demonstrate 
compliance with an LCO is not required. 

SR 3.0.2 
Frequencies 

The specified Frequency for each SR is met if the Surveillance is 
performed within 1.25 times the interval specified in the Frequency as 
measured from the previous performance or as measured from the time 
a specified condition of the Frequency is met. 

For Frequencies specified as "once," the above interval extension does 
not apply. 

If a Completion Time requires periodic performance on a "once per. . ." 
basis, the above Frequency extension applies to each performance after 
the initial performance. 

Exceptions to this SR are stated in the individual LCOs. 

3.0-3 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 

23 

"F-SD-Wh4-TSR-006 REV 2 SR Applicability 
3.0 

SR 3.0.3 
Delay of 
Required Actions 

If it is discovered that a Surveillance was not performed within its 
specified Frequency, then compliance with the requirement to declare 
the LCO not met may be delayed from the time of discovery up to 
24 hours or up to the limit of the specified Frequency, whichever is less. 
This delay period is permitted to allow performance of the Surveillance. 

If the Surveillance is not performed within the delay period, the LCO 
must immediately be declared not met and the applicable Condition(s) 
must be entered. The Completion Times of the Required Actions begin 
immediately upon expiration of the delay period. 

When the Surveillance is performed within the delay period and the 
Surveillance is not met, the LCO must immediately be declared not met 
and the applicable Condition(s) must be entered. The Completion 
Times of the Required Actions begin immediately upon failure to meet 
the Surveillance. 

SR 3.0.4 
MODE Changes 

[Note: SR 3.0.4 is not applicable at thii time]. 
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I 3.1 CONFINEMENT 
2 
3 3.1.1 Reserved 

Reserved 
LCO3.1.1 
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Detection Systems 

LCO 3.1.2 

3.1 CONFINEMENT 

3.1.2 Service Water Pressure Detection Systems 

LCO 3.1.2 Service water pressure detection systems shall be OPERABLE. 

The service water pressure detection system may be inoperable for 
- < 30 minutes during pump priming or flushing activities. The local 
WASTE transfer pump shall not be started until the service water 
pressure detection system is OPERABLE. 

MODE 
APPLICABILITY OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY Service water pressure detection systems that are: PHYSICALLY 

CONNECTED to an ACTIVE WASTE transfer pump not under 
administrative lock, or associated with structures that are 
PHYSICALLY CONNECTED to the 242-A Evaporator vessel, when 
the vessel contains WASTE. This LCO does not apply to the 204-AR 
Waste Unloading Facility (Waste Unloading Room) and salt well pump 
in-line dilution systems. 
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LCO 3.1.2 
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32 

33 

ACTIONS 

CONDlTION 

A. Service water pressure 
detection system 
inoperable. 

B. Service water pressure 
detection system 
associated with structure 
that is PHYSICALLY 
C O N N E W D  to the 
242-A Evaporator vessel, 
when the vessel contains 
WASTE, inoperable or 
alarming. 

REQUIRED ACTION 

A.l Stop WASTE transfer(s), 
transfer line flushing, pump 
priming, and transfer line 
pressure testing associated with 
PHYSICALLY CONNECTED 
WASTE transfer pumps. 

- AND 

A.2 Place an administrative lock on 
PHYSICALLY CONNECTED 
WASTE transfer pumps. 

B.l Restore service water pressure 
detection system to 
OPERABLE status. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 
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35 

SURVEILLANCE REQUIREMENTS 
II 

SURVEILLANCE 

SR 3.1.2.1 VERIFY that service water pressure detection 
systems are OPERABLE. 

SR 3.1.2.2 Perfom FUNCTIONAL TEST on the service water 
pressure detection systems and VERIFY a setpoint 
of 5 20 Ib/in2 gauge on increasing pressure. 

Detection Systems 
LCO 3.1.2 

FREQUENCY 

Once within 
72 hours prior to 
removing an 
administrative lock 
from a 
PHYSICALLY 
CONNECTED 
WASTE transfer 
pump, or 
introducing 
WASTE into the 
242-A Evaporator 
vessel 

365 days 

CROSS REmRENCES 

TITLE NUMBER 

1. Transfer Controls 

2. 

3. 

4. Backflow Prevention Systems 

Process Instrumentation and Measuring and Test Equipment 

Transfer Pump Administrative Lock Controls 

AC 5.12 

AC 5.19 

AC 5.20 

LCO 3.1.6 
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3.1 CONFINEMENT 

3.1.3 Transfer Leak Detection Svstems 

LCO 3.1.3 Transfer leak detection systems shall be OPERABLE. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: All process pits, diversion boxes, vault pits, and cleanout boxes that are: 

PHYSICALLY CONNECTED to an ACTIVE WASTE transfer pump 
that is not under administrative lock, or associated with structures that 
are PHYSICALLY CONNECTED to the 242-A Evaporator vessel, 
when the vessel contains WASTE. 

ACTIONS 

CONDITION 

A. Transfer leak detection 
system inoperable or 
alarming. 

REQUIRED ACTION 

A.l Stop WASTE transfer@) 
associated with PHYSICALLY 
CONNECTED WASTE transfer 
pumps. 

A.2.1 Place an administrative lock on 
PHYSICALLY CONNECTED 
WASTE transfer pumps. 

- OR 

COMPLETION 
TIME 

Immediately 

8 hours 

(continued) 
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ACTIONS 

CONDITION 

A. (continued) 

REQUIRED ACTION 

------------NOTE------------- 
The following Required 
Action A.2.2.1 is only 
applicable to those 
structures where the 
volume exceeds 
2640 gallons. 

Upon initial performance 
of Required Action 
A.2.2.1, transfers that were 
in progress may be 
restarted. 

A.2.2.1 

A.2.2.2 

VERIFY there is no 
detectable leakage at the 
leak detection location 
using an alternate 
monitoring device. 

- AND 

Place an administrative 
lock on PHYSICALLY 
CONNECTED WASTE 
transfer pumps. 

COMPLETION 
TIME 

8 hours 

- AND 

Once per hour 
thereafter 

24 hours 
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ACTIONS 

CONDITION 

B. Leakdetector 
associated with 
structure that is 
PHYSICALLY 
CONNECTED to the 
242-A Evaporator 
vessel, when the vessel 
contains WASTE, 
inoperable or alarming. 

REQUIRED ACTION 

B . l  Restore leak detector to 
OPERABLE status. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.3.1 Perform FUNCTIONAL TEST on conductivity 
probe transfer leak detection systems. 

COMPLETION 
TIME 

Immediately 

FREQUENCY 

Once within 
92 days prior to 
removing an 
administrative lock 
from a 
PHYSICALLY 
CONNECTED 
WASTE transfer 

introducing 
WASTE into the 
242-A Evaporator 
vessel 

pump, or 

Once per 92 days 
thereafter 
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LCO 3.1.3 

SR 3.1.3.2 Perform FUNCTIONAL TEST on the weight 
factor leak detection systems used in AWF leak 
detection pits. 

Once within 
182 days prior to 
removing an 
administrative lock 
from a 
PHYSICALLY 
CONNECTED 
WASTE transfer 
Pump 

- AND 

Once per 182 days 
thereafter 

CROSS REFERENCES 

1.  Transfer Pump Administrative Lock Controls 
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CAM Interlock Systems 

LCO 3.1.4 

3.1 CONFINEMENT 

3.1.4 Ventilation Stack Continuous Air Monitor (CAM) Interlock Svstems 

LCO 3.1.4 The ventilation stack CAM interlock systems shall be OPERABLE. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: The following stack CAMs when active ventilation is operating: 

. Primary tank stack CAMs for DSTs and AWF tanks; 

Stack CAMs for SSTs with active ventilation (C and SX tank 
farms); 

The stack CAM for the 244-CR Vault; and 

Stack CAMs for portable primary tank ventilation systems. 

. 

. 

. 
Note: For ventilation systems that have high-efficiency particulate air 
(HEPA) filter differential pressure (dP) interlock systems (LCO 3.1.8) 
and HEPA filter controls (AC 5.18) implemented, the option exists to 
use either the ventilation stack CAM interlock system or the HEPA 
filter dP interlock system (and HEPA filter controls). 
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HNF-SD-WM-TSR-006 REV 2 Ventilation Stack 
CAM Interlock Systems 

LCO 3.1.4 

CONDITION REQUIRED ACTION 

A. Ventilation stack CAM A.l Restore CAM interlock to 
interlock system OPERABLE status. 
inoperable. 

- AND 

A.2 VERIFY interlock actuation is 
not required using an alternate 
monitoring method. 

- AND 

A.3 If radiation level > 10,OOO 
cpm, stop the ventilation 
system on the affected tank. 

SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.1.4.1 Perform an inspection to VERIFY the ventilation 
stack CAMS are OPERABLE. 

SR 3.1.4.2 Perform a source check of the ventilation stack 
CAMS. 

SR 3.1.4.3 Perform a FUNCTIONAL TEST on the ventilation 
stack CAM interlock and VERIFY that the interlock 
is OPERABLE with a setpoint 5 10,OOO cpm. 

SR 3.1.4.4 Perform a CALIBRATION on the ventilation stack 
CAM interlock loop. 

COMPLETION 
TIME 

Immediately 

Once per 
2 hours 

Immediately 

FREQUENCY 

48 hours 

31 days 

92 days 

365 days 
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LCO 3.1.4 

CROSS REFERENCES 

TITLE 

1. High-Efficiency Particulate Air Filter Differential Pressure 
Interlock Systems 

DST and AWF Tank Ventilation Systems 

SST Ventilation Systems - Active 

SST Ventilation Systems - Passive 

2. 

3. 

4. 

5. HEPA Filter Controls 

NUMBER 

LCO 3.1.8 

LCO 3.2.1 

LCO 3.2.2 

LCO 3.2.3 

AC 5.18 

3.1.4-3 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

HNF-SD-WM-TSR-006 REV 2 RCSTS PRV 
and Rupture Disk 

LCO 3.1.5 

3.1 CONFINEMENT 

3.1.5 ReDlacement Cross-Site Transfer System (RCSTS) Pressure Relief Valve (PRV) 
and Ruuture Disk 

In accordance with Wagoner, 1997, transfers through the replacement cross-site transfer line 
WT-SLL-3 160 are not authorized. HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis 
Repor?, Addendum 2, "Safety Analysis for the Replacement Cross-Site Transfer System," 
Section 5.3.3 documents the basis for LCO 3.1.5, which specifically applies to transfers through 
this line. LCO 3.1.5 will be added after DOE Office of River Protection approval for transfers 
through line WT-SLL-3160 is granted. 

3.1.5-1 



1 

2 
3 

4 
5 
6 

1 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 

31 

HNF-SD-WM-TSR-006 REV 2 Backflow Prevention 
Systems 

LCO 3.1.6 

3.1 CONFINEMENT 

3.1.6 Backflow Prevention Systems 

LCO 3.1.6 The backflow prevention systems shall be OPERABLE. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILlTY: The 204-AR Waste Unloading Facility (Waste Unloading Room) and 

salt well pump in-line dilution systems that are PHYSICALLY 
CONNECTED to an ACTIVE WASTE transfer pump not under 
administrative lock. 

ACTIONS 

CONDITION 

A. Backflow prevention 
system inoperable. 

A. Stop WASTE transfer@), 
transfer line flushing, pump 
priming, and transfer line 
pressure testing associated with 
PHYSICALLY CONNECTED 
WASTE transfer pumps. 

AND 
A.2 Place an administrative lock on 

PHYSICALLY CONNECTED 
WASTE transfer pumps. 

COMPLETION 
TIME 

Immediately 

Immediately 

3.1.6- 1 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 

14 
15 
16 
17 

18 

19 

20 

21 
22 
23 
24 
25 
26 
27 

28 

HNF-SD-Wh4-TSR-006 REV 2 Backflow Prevention 
Systems 

LCO 3.1.6 

. 
SURVEILLANCE 

SR 3.1.6.1 VERIFY that the backflow prevention systems 
are OPERABLE. 

t 
SR 3.1.6.2 Perform FUNCTIONAL TEST on the backflow 

prevention systems. 

FREQUENCY 

Once within 
72 hours prior to 
removing an 
administrative lock 
from a 
PHYSICALLY 
CONNECTED 
WASTE transfer 
Pump 

365 days 

1. Transfer Controls 

2. 

3. 

Transfer Pump Administrative Lock Controls 

Service Water Pressure Detection System 

AC 5.12 

AC 5.20 

LCO 3.1.2 

3.1.6-2 



"F-SD-Wh4-TSR-006 REV 2 Reserved 
LCO 3.1.7 

1 3.1 CONFINEMENT 
2 
3 3.1.7 Reserved 

3.1.7-1 



1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

HNF-SD-WM-TSR-006 REV 2 HEPA Filter Differential 
Pressure Interlock Systems 

LCO 3.1.8 

3.1 CONFINEMENT 

3.1.8 Hieh-Efficiencv Particulate Air Filter Differential Pressure Interlock Systems 

LCO 3.1.8 The high-efficiency particulate air (HEPA) filter differential pressure 
(dP) interlock systems shall be OPERABLE with the following 
dP limits: 

First Staee HEPA Filtration 

. High dP limit 5 5.90 inches WG. 

Last Stage HEPA Filtration 

. Low dP limit 5 0.10 inches WG. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: The following HEPA filter dP interlock systems per Table 3.1.8-1 when 

active ventilation is operating: 

. Primary tank HEPA filter dP interlock systems for DSTs and 

HEPA filter dP interlock systems for SSTs with active 
ventilation (C and SX tank farms); 

The HEPA filter dP interlock system for the 244-CR Vault; and 

AWF tanks; 

. 

. 

. HEPA filter dP interlock systems for portable primary tank 
ventilation systems. 

Note: For ventilation systems that have HEPA filter dP interlock 
systems and HEPA filter controls (AC 5.18) implemented, the option 
exists to use either the ventilation stack CAM interlock system 
(LCO 3.1.4) or the HEPA filter dP interlock system (and HEPA filter 
controls). 

3.1.8-1 



HNF-SD-WM-TSR-006 REV 2 HEPA Filter Differential 
Pressure Interlock Systems 

LCO 3.1.8 

1 ACTIONS 

2 CONDITION 
3 

4 
5 A. HEPA filter dP interlock 
6 system inoperable. 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

REQUIRED ACTION 

A. 1 Restore HEPA filter dP 
interlock system to 
OPERABLE status. 

A.2 VERIFY interlock actuation is 
not required using an alternate 
monitoring method. 

AND 
A.3 If radiation level > 10,OOO 

cpm, stop the ventilation 
system on the affected tank. 

COMPLETION 
TIME 

Immediately 

Once per 
2 hours 

Immediately 

3.1.8-2 



I 

2 

3 
4 
5 
6 

7 
8 
9 

10 

1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

25 

26 

27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 

SR 3.1.8.3 Perform a CALIBRATION on the HEPA filter dP 
transmitters and VERIFY the following dP limits per 
Table 3.1.8-1: 

First Stage HEPA Filtration 

. High dP limit 5 5.90 inches WG. 

Last Stage HEPA Filtration 

. Low dp limit 2 0.10 inches WG. 

HNF-SD-WM-TSR-006 REV 2 HEPA Filter Differential 
Pressure Interlock Systems 

LCO 3.1.8 

365 days 

dP interlock system. 

TITLE 

1 

NUMBER 

1.  

2. 

3. 

4. 

5. HEPA Filter Controls 

Ventilation Stack CAM Interlock Systems 

DST and AWF Tank Ventilation Systems 

SST Ventilation Systems - Active 

SST Ventilation Systems - Passive 

LCO 3.1.4 

LCO 3.2.1 

LCO 3.2.2 

LCO 3.2.3 

AC 5.18 

3.1.8-3 



5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 

16 

17 
18 
19 

20 
21 
22 
23 
24 

HNF-SD-WM-TSR-006 REV 2 HEPA Filter Differential 
Pressure Interlock Systems 

LCO 3.1.8 

Table 3.1.8-1. High-Efficiency Particulate Air Filter Differential Pressure Interlock Systems - 
PROCESS AREA APPLICABILITY 

FACILITY 

SSTs with active 
ventilation 
(C and SX tank 
farms) 

DSTs 

AWF tanks 

244-CR Vault 

Portable primary 
tank ventilation 

LOW dP 

Last Stage 
HEPA Filtration' 

A 

X 

X 

HIGH dP 

First Stage Filter Bank' 
HEPA Filtration' 

X Not applicable 

*Multiple stages of filters, excluding prefilters. 

**Based on the ventilated system that the portable is serving. 

3.1.8-4 



1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 

12 

13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

REQUIRED ACTION 

A. 1 Stop all WASTE DISTURBING 
operations and activities in the 
affected tank. 

HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

LCO 3.2.1 

COMPLETION 
TIME 

Immediately 

3.2 FLAMMABLEGAS 

3.2.1 DST and AWF Tank Ventilation Svstems 

LCO 3.2.1 An active primary tank ventilation system shall be OPERABLE. 

MODE 
APPLICABILITY: OPERATION and LIMlTED. 

PROCESS AREA 
APPLICABILITY: DSTs and AWF tanks. 

A.2 Restore the active primary tank 
ventilation system to 
OPERABLE status. 

A.3 VERIFY concentration of 
flammable gas is 5 25% of the 
LFL in the affected tank. 

ACTIONS 

CONDITION 

A. Active primary tank 
ventilation system is 
inoperable. 

Immediately 

Once per 
72 hours 

- AND 

3.2.1-1 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 

33 

34 
35 
36 
37 

38 

SR 3.2.1.1 VERIFY that the active primary tank ventilation 
system is OPERABLE. 

ACTIONS 

CONDITION 

B. Concentration of 
flammable gas is 
> 25% of the LFL. 

- OR 

Required Action and 
associated Completion 
Time of Condition A 
not met. 

24 hours 

HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

LCO 3.2.1 

REQUIRED ACTION 

B.l Stop manned work per AC 5.1 1 
in the affected tank. 

AND 
B.2 Deenergize, remove, or stop use 

of equipment that does not meet 
Ignition Source Control Set X? in 
AC 5.10 in the ventilation system 
downstream of the first mixing 
point with flow from another 
tank. 

_____________-_-NOTE --___---__--_--- 
Activities previously prohibited 
by a Required Action may be 
performed according to the 
approved RECOVERY PLAN in 
Required Action B.3. 

B.3 Restore the active primary tank 
ventilation system to 
OPERABLE status according to 
an approved RECOVERY 
PLAN. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

3.2.1-2 



1 

2 

3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

18 

HNF-SD-WM-TSR-006 REV 2 

CROSS REFERENCES 
-9 

1.  

2. 

3. Flammability Controls 

4. Ignition Controls 

5. Flammable Gas Monitoring Controls 

6. Transfer Controls 

7. 

Primary Tank Leak Detection Systems 

DST and AWF Tank WASTE Temperature Controls 

Process Instrumentation and Measuring and Test Equipment 

DST and AWF Tank 
Ventilation Systems 

LCO 3.2.1 

NUMBER 

LC03.2.6 

LCSILCO 3.3.2 

AC 5.9 

AC 5.10 

AC 5.11 

AC 5.12 

AC 5.19 

3.2.1-3 



1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 

15 

16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

HNF-SD-WM-TSR-006 REV 2 

I I 

SST Ventilation 
Systems - Active 

LCO 3.2.2 

3.2 FLAMMABLE GAS 

3.2.2 SST Ventilation Svstems - Active 

LC03.2.2 An active ventilation system shall be OPERABLE, 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY SSTs with active ventilation systems (241-C-105 except during WRSS 

operations, C-106, SX-101, SX-102, SX-103, SX-104, SX-105, 
SX-106, SX-107, SX-108, SX-109, SX-110, SX-111, SX-112, and 
SX-114). 

CONDITION 

A. Active ventilation 
system is inoperable. 

REQUIRED ACTION 

A. 1 Restore the active ventilation 
system to OPERABLE status. 

AND 

A.2 VERIFY concentration of 
flammable gas is 5 25% of the 
LFL in the affected tank. 

COMPLETION 
TulE 

Immediately 

Once per 
7 days 

3.2.2-1 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

29 

ACTIONS 

CONDITION 

HNF-SD-WM-TSR-006 REV 2 

B . Concentration of 
flammable gas is 
> 25% of the LFL. 

- OR 

Required Action and 
associated Completion 
Time of Condition A 
not met. 

REQUIRED ACTION 

B.l Stop manned work per AC 5.1 1 
in the affected tank. 

B.2 Deenergize, remove, or stop use 
of equipment that does not meet 
Ignition Source Control Set #2 in 
AC 5.10 in INTRUSIVE regions 
of the affected tank. 

________________NOTE ________________ 
Activities previously prohibited 
by a Required Action may be 
performed according to the 
approved RECOVERY PLAN in 
Required Action B.3. 

B.3 Restore the active ventilation 
system to OPERABLE status 
according to an approved 
RECOVERY PLAN. 

SST Ventilation 
Systems - Active 

LCO 3.2.2 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

3.2.2-2 



1 

2 

3 
4 
5 
6 
I 

8 

9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

HNF-SD-WM-TSR-006 REV 2 SST Ventilation 
Systems - Active 

LCO 3.2.2 

SURVEILLANCE I FREQUENCY 

SR 3.2.2.1 VERIEY that the active ventilation system is 
OPERABLE. 

7 days 

CROSS REFERENCES 

1. 

2. SST WASTE Temperature Controls 

3. Ignition Controls 

4. Flammable Gas Monitoring Controls 

5. 

SST Ventilation Systems - Passive 

Process Instrumentation and Measuring and Test Equipment 

NUMBER 

LCO 3.2.3 

LCO 3.3.1 

AC 5.10 

AC5.11 

AC 5.19 

3.2.2-3 



HNF-SD-WM-TSR-006 REV 2 SST Ventilation 
Systems - Passive 

LCO 3.2.3 

1 

2 
3 

4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

3.2 FLAMMABLEGAS 

3.2.3 

LCO 3.2.3 

MODE 
APPLICABJLITY: OPERATION and LIMITED. 

PROCESS AREA 

SST Ventilation Svstems - Passive 

The HEPA breather filter isolation valve shall be open and no blank 
installed. 

SSTs requiring passive ventilation systems (241-A-101, A-102, A-103, 
APPLICABILITY A-104, A-105, A-106, AX-101, AX-102, AX-103, AX-104, B-101, 

B-102, B-103, B-104, B-105, B-106, B-107, B-108, B-109, B-110, 
B-111, B-112, B-201, B-202, B-203, B-204, BX-101, BX-102, BX-103, 
BX-104, BX-105, BX-106, BX-107, BX-108, BX-109, BX-110, 
BX-111, BX-112, BY-101, BY-102, BY-103, BY-104, BY-105, 
BY-106, BY-107, BY-108, BY-109, BY-110, BY-111, BY-112, C-101, 
C-102, C-103, C-104, C-105 during WRSS operations, C-107, (2-108, 
C-109, C-110, C-111, C-112, C-201, C-202, C-203, C-204, S-101, 
S-102, S-103, S-104, S-105, S-106, S-107 S-108, S-109, S-110, S-111, 
S-112, SX-113, SX-115, T-101, T-102, T-103, T-104, T-105, T-106, 
T-107, T-108,T-109, T-110, T-lll,T-112,T-201,T-202,T-203, 
T-204, TX-101, TX-102, TX-103, TX-104, TX-105, TX-106, TX-107, 
TX- 108, TX- 109, TX-110, TX-111, TX-112, TX-113, TX- 1 14, 
TX-115, TX-116, TX-117, TX-118, TY-101, TY-102, TY-103, 
TY-104, TY-105, TY-106, U-101, U-102, U-103, U-104, U-105, 
U-106, U-107, U-108, U-109, U-110, U-111, U-112, U-201, U-202, 
U-203, and U-204). 

3.2.3-1 



1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 

ACTIONS 

CONDITION 

HNF-SD-WM-TSR-006 REV 2 

A. HEPA breather filter 
isolation valve is 
closed. 

- OR 

Blank is installed. 

B. Required Action and 
associated Completion 
Time of Condition A 
not met. 

~ 

REQUIRED ACTION 

A.l Open the HEPA breather filter 
isolation valve and remove the 
blank. 

OR 

A.2.1 Establish an alternate filtered 
ventilation path. 

- AND 

A.2.2 Open the HEPA breather filte 
isolation valve and remove the 
blank. 

B. 1 VERIFY concentration of 
flammable gas is 5 25% of the 
LFL in the affected tank. 

SST Ventilation 
Systems - Passive 

LCO 3.2.3 

COMPLETION 
TIME 

1 days 

1 days 

)2 days 

3nce per 
$ days 

3.2.3-2 



HNF-SD-WM-TSR-006 REV 2 

SURVEILLANCE 

SR 3.2.3.1 VERIFY that the HEPA breather filter isolation 
valve is open and no blank is installed. 

SST Ventilation 
Systems - Passive 

LCO 3.2.3 

FREQUENCY 

10 days 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

21 

22 
23 
24 
25 

26 

ACTIONS 

CONDlTION 

C. Concentration of 
flammable gas is 
> 25% of the LFL. 

- OR 

Required Action and 
associated Completion 
Time of Condition B 
not met. 

REQUIRED ACTION 

C.1 StopmannedworkperAC5.11 
in the affected tank. 

AND 
C.2 Deenergize, remove, or stop use 

of equipment that does not meet 
Ignition Source Control Set #2 in 
AC 5.10 in INTRUSIVE regions 
of the affected tank. 

AND 
C.3 Open the HEPA breather filter 

isolation valve and remove the 
blank. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

3.2.3-3 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 

12 

HNF-SD-WM-TSR-006 REV 2 

CROSS REFERENCES 

TITLE 

1.  

2. Ignition Controls 

3. Flammable Gas Monitoring Controls 

4. 

SST Ventilation Systems - Active 

Process Instrumentation and Measuring and Test Equipment 

SST Ventilation 
Systems - Passive 

LCO 3.2.3 

NUMBER 

LCO 3.2.2 

AC 5.10 

AC 5.11 

AC 5.19 

3.2.3-4 



HNF-SD-WM-TSR-006 REV 2 

CONDITION 

DCRT Ventilation 
Systems 

LCO 3.2.4 

REQUIRED ACTION 

1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 

25 

26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

3.2 FLAMMABLEGAS 

3.2.4 DCRT Ventilation Svstems 

LCO 3.2.4 DCRT ventilation systems shall be: 

a. The inlet air supply shall be 2 3.0 cfh for DCRTs 244-A, 
244-BX, 244-S, 244-TX, and 244-U. 

The inlet air supply shall be 2 5.0 cfh for DCRT 2444 during 
WASTE transfers from Tank 241-SX-104 and Tank 
241-SX-105. 

b. The active ventilation system shall be OPERABLE for DCRT 
244-TK-CR-003. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILlTY: DCRTS (244-A, 244-BX. 244-S,244-TX, 244-U, and 244-TK-CR-003) 

containing WASTE. 

m 
A. Inlet air supply 

< 3.0 c f i  for DCRTs 

244-TX or 244-U. 

- OR 

Inlet air supply 
c 5.0 cfh for DCRT 
2444 during WASTE 
transfers from Tank 
241-SX-104 or Tank 

244-A, 244-BX. 244-S, 

24 1-SX- 105. 

A.l Stop all transfers to the affected 
tank. 

A.2 Restore required inlet air supply 
for affected tank. 

A.3 VERIFY concentration of 
flammable gas is 5 25% of the 
LFL in the affected tank. 

I 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

3.2.4-1 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

ACTIONS 

CONDITION 

HNF-SD-WM-TSR-006 REV 2 

B. Concentration of 
flammable gas is > 25% 
of the LFL for DCRTs 

244-TX or 244-U. 

ai 

244-A, 244-BX, 244-S, 

Required Action and 
associated Completion 
Time of Condition A 
not met. 

C. Active ventilation 
system inoperable for 
DCRT 244-TK-CR-003. 

REQUIRED ACTION 

B.l Stop manned work per AC 5.11 
in the affected tank. 

- AND 

B.2 Deenergize, remove, or stop use 
of equipment that does not meet 
Ignition Source Control Set #2 
in AC 5.10 in INTRUSIVE 
regions of the affected tank. 

AND 
B.3 Restore required inlet air supply 

for affected tank. 

C.l Restore the active ventilation 
system to OPERABLE status. 

AND 
C.2 VERIFY concentration of 

flammable gas is 5 25% of the 
LFL in the affected tank. 

DCRT Ventilation 
Systems 

LCO 3.2.4 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

Immediately 

Immediately 

3.2.4-2 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 

ACTIONS 

CONDITION 

HNF-SD-WM-TSR-006 REV 2 DCRT Ventilation 
Systems 

LCO 3.2.4 

D. Concentration of 
flammable gas is z 25% 
of the LFL for DCRT 
244-TK-CR-003. 

- OR 

Required Action and 
associated Completion 
Time of Condition C 
not met. 

REQUIRED ACTION 

D. 1 Stop manned work per AC 5.  I I 
in the affected tank. 

AM) 

D.2 Deenergize, remove, or stop use 
of equipment that does not meet 
Ignition Source Control Set #2 
in AC 5.10 in INTRUSIVE 
regions of the affected tank. 

AND 
_______________NOTE ______-_________ 
Activities previously prohibited 
by a Required Action may be 
performed according to the 
approved RECOVERY PLAN 
in Required Action D.3. 

D.3 Restore the active ventilation 
system to OPERABLE status 
according to an approved 
RECOVERY PLAN. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

3.2.4-3 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 
15 
16 

17 
18 

19 

20 
21 
22 
23 
24 
25 
26 
27 
28 

29 

HNF-SD-WM-TSR-006 REV 2 DCRT Ventilation 
Systems 

LCO 3.2.4 

SR 3.2.4.1 VERIFY that inlet air supply is 2 3.0 cfh for DCRTs 
244-A, 244-BX, 244-S, 244-TX. and 244-U. 

12 hours 

1 
VERIFY that inlet air supply is 2 5.0 cfh for DCRT 
2444 during WASTE transfers from Tank 
241-SX-104 and Tank 241-SX-105. 

1 

SR 3.2.4.2 VERIFY that the active ventilation system is 
OPERABLE for DCRT 244-TK-CR-003. 

12 hours 

1 

CROSS REFERENCES 

TlTLE 

1. Ignition Controls 

2. Flammable Gas Monitoring Controls 

3. Transfer Controls 

4. Process Instrumentation and Measuring and Test Equipment 

NUMBER 

AC 5.10 

AC5.11 

AC 5.12 

AC 5.19 

3.2.4-4 



1 

2 
3 

4 

5 
6 
7 
8 
9 

10 
11 

12 

13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

“F-SD-WM-TSR-006 REV 2 244-AR TK-002 
Ventilation System 

LCO 3.2.5 

3.2 FLAMMABLE GAS 

3.2.5 244-AR TK-002 Ventilation Svstem 

LCO 3.2.5 The inlet air supply shall be 2 3.0 cfh. 

MODE 
APPLICABILITY OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: TK-002 in 244-AR Vault Facility. 

ACTIONS 

CONDITION 

A. Inlet air supply 
c 3.0 cfh. 

24 

REQUIRED ACTION 

A. 1 Restore inlet air supply to 
- > 3.0 cfh. 

A.2 VERIFY concentration of 
flammable gas is 5 25% of the 
LFL in TK-002. 

COMPLETION 
TIME 

Immediately 

Once per 
12 hours 

3.2.5-1 



"F-SD-WM-TSR-006 REV 2 244-AR TK-002 
Ventilation System 

LCO 3.2.5 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 

20 

21 

22 
23 
24 

25 

26 

21 

28 
29 
30 
31 
32 
33 
34 

35 

ACTIONS 
c 

CONDITION 

B. Concentration of 
flammable gas is > 25% 
of the L E .  

- OR 

Required Action and 
associated Completion 
Time of Condition A 
not met. 

REQUIRED ACTION 

B.l  Stop manned work per AC 5.1 1 
in the affected tank. 

B.2 Deenergize, remove, or stop 
use of equipment that does not 
meet Ignition Source Control 
Set #2 in AC 5.10 in 
INTRUSIVE regions of the 
affected tank. 

B.3 Restore inlet air supply to 
- > 3.0 cfh. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

SR 3.2.5.1 VERIFY that inlet air supply is 2 3.0 cfi. 

1. Ignition Controls 

2. Flammable Gas Monitoring Controls 

3. Process Instrumentation and Measuring and Test Equipment 

3.2.5-2 



1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 

20 

21 
22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 

~ 

CONDITION 

HNF-SD-WM-TSR-006 REV 2 

~~ 

REQUIRED ACTION 

Primary Tank Leak 
Detection Systems 

LCO 3.2.6 

3.2 FLAMMABLEGAS 

3.2.6 Primarv Tank Leak Detection Systems 

LCO 3.2.6 One of the two primary tank leak detection systems listed below shall 
be OPERABLE: 

a. The annulus leak detection system (either conductivity probe or 
buoyancy type instrument). 

- OR 

The annulus continuous air monitor (CAM) system. b. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: DSTs and AWF tanks. 

A. Primarytankleak 
detection system 
inoperable or alarming. 

A.l Either VERIFY the annulus 
ventilation system on the 
affected tank is operating, or 
VERIFY the concentration of 
flammable gas in the annulus 
for the affected tank is 25% 
of the LFL. 

A.2 Restore the primary tank leak 
detection system to 
OPERABLE status. 

COMPLETION 
TIME 

Once per 
12 hours 

31 days 

3.2.6-1 



1 
2 
3 
4 
5 
6 
I 
8 
9 
10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 

ACTIONS 

CONDITION 

B. Concentration of 
flammable gas is 
> 25% of the LFL. 

- OR 

Required Action and 
associated Completion 
Time of Condition A 
not met. 

HNF-SD-WM-TSR-006 REV 2 

REQUIRED ACTION 

B.l Stop WASTE transfer@) 
through transfer routes 
PHYSICALLY CONNECTED 
to the annulus. 

B.2 Stop manned work per AC 5.1 I 
in the affected tank annulus. 

B.3 Deenergize, remove, or stop use 
of equipment that does not meet 
Ignition Source Control Set #I2 
in AC 5.10 in INTRUSIVE 
regions of the affected tank 
annulus. 

---------------NOTE---------------- 
Activities previously prohibited 
by a Required Action may be 
performed according to the 
approved RECOVERY PLAN 
in Required Action B.4. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 

B.4 Restore the primary tank leak 
detection system to 
OPERABLE status per an 
approved RECOVERY PLAN. 

Primary Tank Leak 
Detection Systems 

LCO 3.2.6 

COMPLETION 
TIME 

Immediately not 
to exceed 
30 minutes 

Immediately 

Immediately 

Immediately 

3.2.6-2 



HNF-SD-WM-TSR-006 REV 2 Primary Tank Leak 
Detection Systems 

LCO 3.2.6 

1 

2 

3 
4 SR 3.2.6.1 Perform FUNCTIONAL TEST on each primary tank 
5 leak detection system. 
6 
7 

8 

9 

10 
11 1.  Ignition Controls 
12 
13 2. Flammable Gas Monitoring Controls 
14 
15 3. Process Instrumentation and Measuring and Test Equipment 

AC 5.10 

AC5.11 

AC 5.19 
16 1 
17 

3.2.6-3 



1 

2 

3 
4 

5 
6 
7 

9 
10 
1 1  
12 

13 

14 
IS 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

a 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

"F-SD-WM-TSR-006 REV 2 SST WASTE 
Temperature Controls 

LCO 3.3.1 

3.3 TEMPERATURE 

3.3.1 SST WASTE Temuerature Controls 

LCO 3.3.1 The WASTE temperature shall be 5 205 "F. 

MODE 
APPLICABILITY OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: 241-C-106 prior to start of Waste Retrieval Sluicing System 

operations, SX-103, SX-107, SX-108, SX-109, SX-110, SX-Ill,  
SX-112, and SX-114. 

ACTIONS 

CONDITION 

A. WASTE temperature 
> 205 OF. 

REQUIRED ACTION 

_________________NOTE ________________ 
Transfer system draining and 
flushing may be performed. 
......................................... 

A. 1 Stop all transfers from affected 
tank. 

AND 
A.2 Stop all activities capable of 

causing penetration of the 
WASTE, and water additions in 
affected tank. 

AND 
A.3 VERIFY cover blocks are 

installed on pits that are 
connected to the headspace of the 
affected tank. 

AND 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

(continued) 

3.3.1-1 



HNF-SD-WM-TSR-006 REV 2 SST WASTE 
Temperature Controls 

LCO 3.3.1 

ACTIONS 

CONDITION 

1 
2 A. (continued) 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 

21 

22 

23 
24 
25 

26 

21 

28 

29 
30 
31 
32 
33 
34 
35 

36 

REQUIRED ACTION 

A.4 VERIFY active ventilation 
system is operating and 
ventilation flow paths are open for 
affected tank. 

AND 
________________NOTE _________________  
Activities previously prohibited 
may be performed according to 
the approved RECOVERY PLAN 
in Required Action AS. 

A.5 Restore WASTE temperature to 
- e 205 "F according to an 
approved RECOVERY PLAN. 

COMPLETION 
TIME 

Immediately 

Immediately 

SR 3.3.1.1 VERIFY that the WASTE temperature is 5 205 "F. 

CROSS REFERENCES 

1. Transfer Controls 

2. 

3. 

Process Instrumentation and Measuring and Test Equipment 

Tank 241-C-106 WASTE Temperature Controls 

AC 5.12 

AC 5.19 

AC5.26 

3.3.1-2 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

I5 
16 
17 
18 
19 
20 

HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank WASTE 
Temperature Controls 

LCSLCO 3.3.2 

3.3 TEMPERATURE 

3.3.2 DST and AWF Tank WASTE TemDerature Controls 

LCSLCO 3.3.2 The WASTE temperature shall be either: 

a. - < 195 "F in all levels of the WASTE. 

- OR 

b. 5 195 "Fin the top 15 ft of the WASTE 

- AND 

- e 215 "Fin the WASTE below 15 ft. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: All DSTs and AWF tanks, 

3.3.2-1 



HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank WASTE 
Temperature Controls 

LCSLCO 3.3.2 

1 

2 
3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

ACTIONS 

CONDITION 

A. WASTE 
temperature 
outside limits for 
applicable level. 

REQUIRED ACTION 

1 Stop all transfers to and from affected 
tank. 

JD 
2 Stop all activities capable of causing 

penetration of the WASTE in affected 
tank except those activities needed to 
comply with LCO 3.3.4 during the 
Tank 241-AZ-101 mixer pump test. 

3 Shut off all heat-generating 
equipment within the WASTE except 
monitoring equipment. 

D 
I VERIFY cover blocks are installed on 

pits that are connected to the 
headspace of the affected tank. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

Immediately 

(continued) 

3.3.2-2 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

ACTIONS 

CONDITION 

A. (continued) 

HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank WASTE 
Temperature Controls 

LCSLCO 3.3.2 

REQUIRED ACTION 

A.5 VERIFY primary tank active 
ventilation system is operating and 
ventilation flow paths are open for 
affected tank. 

AND 
A.6 VERIFY annulus ventilation system 

is operating for Tank 241-AY-102 
when it is the affected tank (after 2 fi 
or greater of sludge have been 
transferred from Tank 241-C-106). 

AND 
__________________NOTE ---________________ 
Activities previously prohibited by 
the actions above, may be performed 
according to the approved 
RECOVERY PLAN in Required 
Action A.7. 
________________________________________----- 

A.7 Restore WASTE temperature to 
within limits according to an 
approved RECOVERY PLAN. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

3.3.2-3 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 

18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 

HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank WASTE 
Temperature Controls 

LCSLCO 3.3.2 

SURVEILLANCE 

SR 3.3.2.1 VERIFY that the WASTE temperature is either: 

a. - < 195 "F in all levels of the WASTE. 

- OR 

- < 195 "Fin the top 15 ft of the WASTE b. 

- AND 

- < 215 "Fin the WASTE below 15 ft. 

CROSS REFERENCES 

TITLE 

1. Transfer Controls 

2. 

3. Ventilation Controls 

4. 

5. 

Process Instrumentation and Measuring and Test Equipment 

Tank 241-AY-102 Ventilation System Controls 

Tank 241-AZ-101 Air Lift Circulators 

FREQUENCY 

10 days 

NUMBER 

AC 5.12 

AC 5.19 

AC 5.25 

LCO 3.3.3 

LCO 3.3.4 

3.3.2-4 



1 

2 
3 

4 

5 
6 
I 
8 
9 

10 
11 

HNF-SD-WM-TSR-006 REV 2 Tank 241-AY-102 Annulus 
Ventilation System 

LCO 3.3.3 

3.3 TEMPERATURE 

3.3.3 Tank 241-AY-102 Annulus Ventilation Svstem 

LCO 3.3.3 Tank 241-AY- 102 annulus ventilation system shall be OPERABLE. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY Tank 241-AY-102 after 2 2 ft of sludge from the 

Tank 241-C-106 has been transferred to the Tank 241-AY-102. 
12 

13 ACTIONS 

14 CONDITION 
15 

16 
17 A. Annulus ventilation 
18 system inoperable. 
19 
20 
21 
22 
23 
24 
25 

26 

REQUIRED ACTION 

A.l Restore the annulus ventilation 
system to OPERABLE status. 

- AND 

A.2 Perform SR 3.3.2.1 at the 
frequency indicated under 
Completion Time. 

COMPLETION 
TIME 

Immediately 

Once per 
24 hours 

3.3.3-1 



1 

2 

3 
4 
5 
6 

7 

8 

9 

10 
11 
12 
13 
14 
15 
16 

17 

1.  

2. Transfer Controls 

3. 

DST and AWF Tank WASTE Temperature Controls 

Process Instrumentation and Measuring and Test Equipment 

HNF-SD-WM-TSR-006 REV 2 Tank 241-AY-102 Annulus 
Ventilation System 

LCO 3.3.3 

LCSLCO 3.3.2 

AC 5.12 

AC 5.19 

SR 3.3.3.1 VERIFY that the Tank 241-AY-102 annulus 
ventilation system is OPERABLE. 

24 hours 

3.3.3-2 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 

1 1  
12 
13 
14 
15 
16 
17 

18 

19 
20 

21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 

41 

HNF-SD-WM-TSR-006 REV 2 Tank 241-AZ-101 
Air Lift Circulators 

LCO 3.3.4 

3.3 TEMPERATURE 

3.3.4 

LCO 3.3.4 

Tank 241-AZ-101 Air Lift Circulators 

The air lift circulators (ALCs) in aging waste facility ( A m  Tank 
241-AZ-101 shall be OPERABLE at all times and operating when: 

a. Average WASTE solution temperature is > 190 “F. 

b. WASTE temperature below 20 ft is > 230 “F. 

MODE 
APPLICABILITY: OPERATION and LIMITED. 

PROCESS AREA 
APPLICABILITY: AWF Tank 241-AZ-101 at all times during the Project W-151 mixer 

pump test. 

ACTIONS 

CONDITION 
~ 

A. ALCs inoperable. 

REQUIRED ACTION 

A.l Stop mixer pump operations. 

AND 
A.2 VERIFY cover blocks are installed 

on pits that are. connected to the 
headspace of Tank 241-AZ-101. 

AND 
A.3 VEIUFY primary tank active 

ventilation system is operating and 
ventilation flow paths are open for 
Tank 241-AZ-101. 

A.4 Restore ALCs to OPERABLE status. 

COMPLETION 
TIME 

Immediately 

Immediately 

Immediately 

20 hours 

3.3.4-1 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

13 
14 

15 

16 

17 

18 
19 
20 
21 
22 

23 

TITLE 

1.  

2. 

DST and AWF Tank Ventilation Controls 

DST and AWF Tank WASTE Temperature Controls 

HNF-SD-WM-TSR-006 REV 2 Tank 241-AZ-101 
Air Lift Circulators 

LCO 3.3.4 

NUMBER 

LCO 3.2.1 

LCSLCO3.3.2 

SURVEILLANCE 

SR 3.3.4.1 VERIFY ALCs are OPERABLE and operating when: 

a. Average WASTE solution temperature is 
> 190 O F .  

&Q 

WASTE temperature below 20 ft is > 230 OF. b. 

SR 3.3.4.2 Perform FUNCTIONAL TEST on ALCs. 

FREQUENCY 

12 hours 

365 days 

3.3.4-2 
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1 
2 Interim Safety Basis Controls 
3 
4 Please Refer 
5 
6 to 
7 
8 The Addendum Section 3.0, 
9 "Limiting Conditions for Operation 

10 and Surveillance Requirements." 

This Section Reserved for Incorporation of Controls being Transitioned from Retained 

3.4-1 



1 
2 
3 

HNF-SD-WM-TSR-006 REV 2 

SECTION 4 

SURVEILLANCE REQUIREMENTS 

Section 4 
Surveillance 

Requirements 

4- 1 



1 
2 
3 
4 
5 
6 
I 
8 
9 

10 
11 
12 

HNF-SD-WM-TSR-006 REV 2 Section 4 
Surveillance 

Requirements 

Section 4 SURVEILLANCE REQUIREMENTS 

Limiting Conditions for Operation (LCOs) and their associated Surveillance Requirements (SRs) 
are integral. Therefore, SRs are found in Section 3, "Operating Limits and Surveillance 
Requirements." SRs are numbered according to their respective LCOs (Le., SR 3.1.1.1 is the first 
SR associated with LCO 3.1.1). 

Safety Limits (SLs) do not contain SRs. SRs necessary to maintain operations within the SLs are 
contained within the LCOs that protect the associated SLs. 

4-2 



1 
2 
3 

HNF-SD-WM-TSR-006 REV 2 

SECTION 5 

ADMINISTRATIVE CONTROLS 

Section 5 
Administrative 

Controls 

5-1 



HNF-SD-WM-TSR-006 REV 2 Purpose 
5.1 

1 

2 

3 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.1.1 The purpose of the Administrative Controls (ACs) is to state the 
provisions relating to organization and management, procedures, 
recordkeeping, reviews, audits, and specific program requirements for risk 
reduction necessary to ensure safe operation of the tank farm facilities. 

5.1.2 Auulicability 

Unless otherwise noted, these ACs apply during all MODES 
(OPERATION and LIMlTED) to single-shell tanks (SSTs); double-shell 
tanks (DSTs); aging waste facility (AWF) tanks; double-contained receiver 
tanks (DCRTs); catch tanks; miscellaneous inactive storage facilities 
(MISFs); WASTE transfer systems; 204-AR Waste Unloading Facility; 
244-AR Vault; 209-E Storage Area; vertical storage units within the tank 
farm boundaries; 213-W Dry Waste Compactor Facility; cribs, ditches, 
and ponds that are currently the responsibility of the Tank Farm 
Contractor; light-duty utility arm; cone penetrometer; instrumentation, 
WASTE sampling, and surveillance monitoring systems; 
2424 Evaporator ("cold side" only); and projects that are analyzed in 
addenda to the Tank Farms Final Safety Analysis Report (FSAR) .  

5.1-1 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 

21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 
33 

34 

HNF-SD-WM-TSR-006 REV 2 Contractor 
Responsibility 

5.2 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.2.1 The Tank Farm Contractor, CH2M HILL Hanford Group, Inc., is 
responsible to the US. Department of Energy (DOE), Office of River 
Protection for the safe operation of the DOE-owned tank farm facilities in 
accordance with the Technical Safety Requirements (TSRs) as approved 
by the Manager, DOE Office of River Protection, or designee, including 
any modification by the approval authority. The Tank Farm Contractor 
shall be responsible for maintaining the current DOE-approved TSRs as a 
controlled document. 

The TSRs shall be reviewed annually along with the FSAR and revised as 
appropriate. 

5.2.1.1 Facilitv Manager 

The CHZM HILL Hanford Group, Inc. Executive Vice President and Chief 
Operating Officer, Tank Farm Operations and Retrieval, shall be 
responsible for overall tank fann facilities operation and shall delegate in 
writing the succession to this responsibility, as appropriate. 

5.2.1.2 Nuclear &rations Proiect Services 

The CH2M HILL Hanford Group, Inc. Vice President, Nuclear Operations 
Project Services, is responsible for ensuring that the requirements of the 
tank farm facilities TSRs are met and approving TSR RECOVERY 
PLANS. See Section 5.3.1. 

5.2.1.3 Shift Manager 

The Shift Manager shall be responsible for the local command function. 
During any absence of the Shift Manager from the facility, a designated, 
qualified individual shall assume the command function. 

5.2-1 



1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

HNF-SD-WM-TSR-006 REV 2 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

Compliance 
5.3 

5.3.1 The CH2M HILL Hanford Group, Jnc. Vice President, Nuclear Operations 
Project Services, is responsible for ensuring that the requirements of the 
tank farm facilities TSRs are met. Compliance shall be demonstrated by: 

a. Operating within the Safety Limits (SLs), Limiting Control 
Settings (LCSs), Limiting Conditions for Operation (LCOs), and 
the associated Surveillance Requirements (SRs) during their 
Applicability. 

Operating within the ACTIONS of LCOs when required. 

Performing all SRs when required. 

Establishing, implementing, and maintaining the required ACs. 

b. 

c. 

d. 

e. Maintaining required DESIGN FEATURES. 

f. Approving TSR RECOVERY PLANS. 

5.3-1 



"F-SD-WM-TSR-006 REV 2 TSR VIOLATIONS 
5.4 

1 

2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

3 

5.4.1 VIOLATION Criteria 

VIOLATIONS of the TSRs occur as the result of any of four circumstances: 

a. Exceeding an SL. 

b. Failure to take the ACTIONS required within the required time limit 
following: 

1. Exceeding an LCS. 

2. 

3. 

Failure to perform an SR within the required time limit. 

Failure to comply with an AC requirement. 

Failure to meet an LCO. 

Failure to successfully meet an SR. 

c. 

d. 

____________________----------------------NOTE ........................................... 
1. A VIOLATION relates only to failure to comply with an ACTIONS 

statement. Exceeding an LCO limit by itself, or failure of an SR by 
itself (acceptance criteria not met), is not considered a VIOLATION. 

Failure to perform an SR within the required time limit includes the 
allowable 25% extension (see SR 3.0.2, "Frequencies"). The 
extension shall not be used routinely as an operational convenience to 
extend SR intervals or periodic Completion Time intervals beyond 
those specified. 

AC requirements are found in each AC program requirement section. 
Minimum requirements for each AC program are found in the 
program key elements section. Failure to comply with an 
AC program or the intent of an AC program is considered a 
VIOLATION. A noncompliance within a specific procedure that 
implements an AC program is not necessarily a VIOLATION. 

Planned maintenance activities, which render a system inoperable and 
which are performed within Completion Times specified in 
ACTIONS statements, do not constitute a VIOLATION. 

2. 

3. 

4. 

............................................................................................. 
(continued) 
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8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
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44 

HNF-SD-WM-TSR-006 REV 2 TSR VIOLATIONS 
5.4 

5.4 Technical Safety Requirement VIOLATIONS (continued) 

5.4.2 Reswnse to a Safetv Limit VIOLATION 

If a VIOLATION of an SL occurs, proceed as follows: 

a. Place the UNIT in the most safe and stable condition attainable 
Immediately. 

Notify the DOE of the VIOLATION and prepare an Occurrence 
report in accordance with Section 5.5, “Occurrence Reporting.” 

Perform and document a technical evaluation of the SL 
VIOLATION to determine if any damage may have occurred and 
evaluate the capacity of the UNIT to return to an operational 
MODE. 

b. 

C. 

d. Obtain approval from the DOE Office of River Protection 
Assistant Manager for Operations, prior to returning the UNIT to 
an operational MODE. 

45 (continued) 
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5.4 Technical Safety Requirement VIOLATIONS (continued) 

5.4.3 Resuonse to a Limiting Condition for Oueration and Limiting Control 
Setting VIOLATION 

If a VIOLATION of an LCOLCS occurs, proceed as follows: 

a. 

b. 

Place the UNIT in a safe and stable condition Immediately. 

Notify the DOE of the VIOLATION and prepare an occurrence 
report in accordance with Section 5.5, "Occurrence Reporting." 

Perform and document a technical evaluation of the LCOLCS 
VIOLATION to determine if any damage may have occurred. 

C. 

(continued) 
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5.4 Technical Safety Requirement VIOLATIONS (continued) 

5.4.4 ResDonse to a Surveillance Reauirement VIOLATION 

If a VIOLATION of an SR occurs, proceed as follows: 

Failure to ImDlement ACTIONS UDon Failure to Successfullv Meet an SR 

a. 

5.4.4.1 

Notify the DOE of the VIOLATION and prepare an Occurrence 
report in accordance with Section 5.5, "Occurrence Reporting." 

5.4.4.2 Failure to Perform an SR Within the Reauired Time Limit 

a. Enter SR 3.0.3, "Delay of Required Actions," and perform the SR 
within 24 hours or up to the limit of the specified Frequency, 
whichever is less. 

1. If the SR is successfully met (Le., SR acceptance criteria 
satisfied), exit SR 3.0.3, "Delay of Required Actions," and 
continue operation in a compliant condition. 

If the SR is not successfully met (i.e., SR acceptance 
criteria not satisfied), evaluate whether the LCO is met; that 
is, evaluate whether the LCO is within the MODE 
Applicability and Process Area Applicability. If the LCO is 
met, continue operation in a compliant condition. If the 
LCO is not met, enter the LCO ACTIONS. If the 
ACTIONS Completion Times are met, continue operation 
in a compliant condition. If the ACTIONS Completion 
Times are not met, proceed in accordance with Section 
5.4.4.1. 

2. 

b. Notify the DOE of the VIOLATION and prepare an occurrence 
report in accordance with Section 5.5, "Occurrence Reporting." 

(continued) 
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5.4 Technical Safety Requirement VIOLATIONS (continued) 

5.4.5 Resuonse to an AC VIOLATION 

If a VIOLATION of an AC occurs, proceed as follows: 

a. Notify the DOE of the VIOLATION and prepare an Occurrence 
report in accordance with Section 5.5, "Occurrence Reporting." 

Perform and document a technical evaluation, if appropriate, of the 
AC VIOLATION to determine if any damage may have occurred. 

b. 
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5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.5 Occurrence Reporting 
t- d - 

5.5.1 Reauirement for Occurrence Reuorting 

A program shall be maintained for Occurrence reporting of events and 
conditions, that may involve health and safety. It is the policy of the Tank 
Farm Contractor, CH2M HILL Hanford Group, Inc., to encourage a 
positive attitude toward reporting occurrences. Consistent reporting of 
Occurrences assures that both DOE and contractor line management are 
kept fully and currently informed of all events that could have the 
following results: (1) affect the health and safety of the public or 
(2) endanger the health and safety of workers. 

5.5.2 Prorcram Kev Elements 

The program key elements include the following: 

a. Timely identification, categorization, notification, and reporting to 
DOE and contractor management of all reportable occurrences at 
DOE-owned or operated facilities. Occurrence notifications should 
be made to the DOE Office of River Protection Assistant Manager 
for Operations, unless otherwise specified. 

Timely evaluation of and implementation of appropriate corrective 
actions. 

b. 

c. Review of reportable occurrences to assess significance, root 
causes, generic implications, and the basis for any corrective 
actions taken to prevent recurrence. 

Development and implementation of RECOVERY PLANS when 
required. See Section 1.1, "Definitions." 

d. 

TSR VIOLATIONS shall be reported in accordance with DOE occurrence 
reporting requirements. 

Failure of any safety SSC system when it is required to be OPERABLE 
shall constitute a significant performance degradation and shall be 
reportable. Process parameters discovered to be outside LCO limits shall 
also be reportable. 

5.5.3 

5.5.4 

(continued) 
5.5-1 



HNF-SD-WM-TSR-006 REV 2 Occurrence Reporting 
5.5 

1 5.5 Occurrence Reporting (continued) 

2 
3 5.5.5 Planned entry into ACTIONS statements to perform surveillance, 
4 
5 
6 

7 

maintenance, or investigation of operational problems is not reportable. 
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5.0' ADMINISTRATIVE CONTROLS (ACs) 

5.6.1 Lines of authority, responsibility, and communication shall be established 
and defined for the highest management levels through intermediate levels 
to and including all safety and operating organization positions. These 
relationships shall be documented and updated, as appropriate, in the form 
of organization charts, functional descriptions of departmental 
responsibilities and relationships, and job descriptions for key personnel 
positions, or in equivalent forms of documentation. 

The individuals who train the operating staff and those who carry out 
safety and quality assurance functions may report to the Facility Manager. 
However, they shall have sufficient organizational freedom to ensure their 
independence from operating pressures. 

5.6.1.1 Facilitv Manaaer 

The CH2M HILL Hanford Group, Inc. Executive Vice President and Chief 
Operating Officer, Tank Farm Operations and Retrieval, shall be 
responsible for safe operation within the facility. Safe operation shall 
include, as necessary, interface requirements with other onsite 
organizations and facilities. 

The CH2M HILL Hanford Group, Inc. Vice President, Nuclear Operations 
Project Services, is responsible for ensuring that the requirements of the 
tank farm facilities TSRs are met and approving TSR RECOVERY 
PLANS. See Section 5.3.1. 

(continued) 
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5.6 Organization (continued) 

5.6.1.2 Minimum Owrations Shift Comulement 

The number of managers, engineers, operators, and support personnel shall 
be adequate to operate and support the tank farm facilities safely. 
Abnormal plant conditions shall be considered in determining staffing 
assignments. Management shall provide additional personnel, as 
necessary, to support other activities. 

The minimum complement of personnel can be 1 person less than the 
required number for a period of time not to exceed 4 hours in 
OPERATION and LIMITED MODES. The minimum complement 
accommodates unexpected absences, provided immediate action is taken 
to restore the shift complement to within the minimum requirements 
specified in Table 5.6-1. 

Managers or engineers who are also trained in an approved training 
program, including facility-specific operating procedures, may be 
substituted for operators. See also LCO 3.0.7, "Emergency Exceptions." 

44 
45 (continued) 
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5.6 Organization (continued) 

Table 5.6-1. Tank Farm Facilities' Minimum Operations Shift Complement 

MINIMUM OPERATIONS SHIFT COMPLEMENT 

OPERATIONAL MODES 

POSlTION OPERATION 

Shift Managers/ 1 
Operational Engineers" 

Nuclear Operators"' 5 

Radiological Control 2 
Technicians"' 

Emergency Per Hanford Emergency 
Operations Center Management Plan 

(DOE/RL-94-02) 

LIMITED 

5 

2 

Per Hanford Emergency 
Management Plan 
(DO-94-02) 

* 

** 
This table applies only to those tank farm facilities within the scope of the FSAR. 

The Shift Managerloperational Engineer is allowed to be shared with other non FSAR 
scope tank farm facilities for which facility- or operation-specific training has been 
received and is not required to be continuously at a specific facility. The Shift 
Managerloperational Engineer is required to be Building Emergency Director-qualified. 

Nuclear Operators and Radiological Control Technicians are allowed to be shared with 
other non FSAR scope tank farm facilities for which facility- or operation-specific 
training has been received and are not required to be continuously at a specific facility. 

*** 
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5.7 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.7.1 Reauirement for Nuclear Criticalitv Safety 

A program shall be maintained for ensuring WASTE remains subcritical. 

5.7.2 Promam Kev Elements 

a. Criticality limits and controls shall be documented in Criticality 
Safety Evaluation Reports (CSERs) and implemented in 
Criticality Prevention Specifications (CPSs) and procedures. 

Procedures shall be established for recovery from a CPS 
nonconformance. 

b. 

c. Criticality safety training shall be provided for operations and 
technical personnel. 

For transfers into the tank farms from non-tank farm facilities 
(e.g., Plutonium Finishing Plant, B-Plant) the following pretransfer 
conditions shall be met: 

d. 

. The pH shall be 2 8. 

The plutonium concentration shall be < 0.04 fl averaged . 
over the entire volume of the transferred WASTE. 

. The neutron absorber (X) to plutonium (Pu) mass ratio 
(X/Pu) shall be greater than at least one of the minimum 
subcritical ratios shown in Table 5.7-1. This condition is 
not required if the plutonium concentration is <0.001 a). 

. Compliance with the above conditions may be 
demonstrated by sample analysis or calculation of final 
conditions based on initial sample analysis, but requires 
NEPENDENT VERIFICATION. 

e. Activities in MISFs (except for samplinglmonitoring) are 
prohibited without characterization of the WASTE and, if required, 
preparation of a CSER and CPS. 

(continued) 
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160 

32 

5.7 Nuclear Criticality Safety (continued) 

5.7.2 Proeram Key Elements (continued) 
(continued) 

f. Transfers via the replacement cross-site transfer system that will 
intentionally transfer high solids contents will require 
characterization of the WASTE, and preparation and approval of 
a CSER and, if required, a CPS prior to initiating the transfer. 

Table 5.7-1. Minimum Neutron Absorber'PIutonium Subcritical Mass Ratios 

NEUTRON ABSORBER 
(XI 

MINIMUM NEUTRON 
ABSORBEIUPLLJTONIUM 

SUBCRITICAL MASS RATIO 
(m) 

Chromium (Cr) 135 

Nickel (Ni) 105 

Uranium (U) (natural) 770 

* Insoluble neutron absorbers. 

(continued) 
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5.7 

5.7 Nuclear Criticality Safety (continued) 

5.7.3 Auulicability 

This program applies to DSTs, AWF tanks, DCRTs, catch tanks, MISFs, 
or 244-AR Vault that would receive transfers from a non-tank farm facility 
(Le., transfers from outside the tank f a m  into the tank farm). This 
includes all WASTE transfers made through direct transfer piping systems, 
or received by bulk via the 204-AR Waste Unloading Facility. Non-tank 
farm facilities include but are not limited to B-Plant, T-Plant, U-Plant, 
ZPlant, 2224 Laboratories, N-reactor, 300 Area tanks, PUREX, and Fast 
Flux Test Facility. 

This requirement does not apply to WASTE transfers to or from the 242-A 
Evaporator Facility during an evaporation campaign, or to any transfers 
made between tank farm facilities. This requirement also does not apply 
to chemical or water additions to tank farm facilities. Only the pH control 
condition applies to chemical shipments received from non-tank farm 
facilities or bulk shipment. Requirement 5.7.2.f applies to transfers of 
solids made through the replacement cross-site transfer system. 

The concentration limit and subcritical mass ratios do not apply to the 
sluicing of Tank 241-C-106 to Tank 241-AY-102 under Project W-320. 
This exemption is justified in HNF-SD-W320-CSA-001, Criticality Sufety 
Assessment of Tank 241-C-106 Remediation. 
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5.8 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.8 Source Inventory Controls 

5.8.1 Reauirement for Source Inventorv Controls 

A program shall be maintained to ensure that the radiological and 
toxicological inventories assumed in the accident analyses will not be 
exceeded without proper analysis. 

5.8.2 F’roeram Kev Elements 

a. VERIFY that WASTE shipped or transferred through piping from 
non-tank farm generators to tank farm facilities, and new 
characterization sample data, are within the applicable 
concentrations in the following references: 

. WHC-SD-WM-SARR-011, Toxic Chemical 
Considerations for Tank Farm Releases. 

. WHC-SD-WM-SARR-016, Tank Waste Compositions and 
Aimospheric Dispersion Coefficients for Use in Safety 
Analysis Consequence Assessments. 

. WHC-SD-WM-SARR-037, Development of Radiological 
Concentrations and Unit Liter Doses for TWRS FSAR 
Radiological Consequence Calculations. 

RPP-5924, Radiological Source Terms for Tank Farms 
Safety Analysis. 

. 
b. VERIFY the following before accepting WASTE at the 204-AR 

Waste Unloading Facility: 

. Tank trailer WASTE receipts from the 2224 Laboratory 
shall conform to the container, volume, radioactive loading, 
and administrative control criteria established by 
WHC-SD-TP-SEP-Ol l, Safety Evaluation for Packaging 
for ihe 2 2 2 4  Laboratory Cargo Tank, and in accordance 
with 49 CFR Parts 173.403, 173.425, and 173.435. 

(continued) 
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5.8 Source Inventory Controls (continued) 

5.8.2 Proeram Kev Elements (continued) 
(continued) . Rail car WASTE receipts shall conform to the container, 

volume, radioactive loading, and administrative control 
criteria established by WHC-SD-RE-SAP-013, Safety 
Analysis Repor? for Packaging, Railroad Liquid Waste 
Tank Cars. 

. WASTE receipts shall be nonflammable and thermally 
stable. 

5.8.3 ADDlicability 

Source inventory controls apply to WASTE shipped or transferred through 
piping from non-tank farm generators (e.g., T Plant, the 2224 Laboratory, 
and the 340 Facility) to tank farm facilities. Additional source inventory 
controls specific to WASTE transferred through the 204-AR Waste 
Unloading Facility are specified in Section 5.8.2.b. 

Source inventory controls also apply to new characterization sample data 
obtained on existing WASTE. Process samples, which are taken to obtain 
specific WASTE chemistry information, are not considered 
characterization samples and, therefore, are exempt from these controls. 
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5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.9 Flammability Controls 
=P 

5.9.1 Reauirement for Flammabilitv Controls 

A program shall be maintained to manage flammable gas hazards. 

5.9.2 Proeram Kev Elements 

a. Tank 241-SY-101 Flammabilitv Controls 

. Implement the Level I requirements for Tank 241-SY-101 
in LA-UR-92-3 196, A Safety Assessment for Proposed 
Pump Mixing Operations to Mitigate Episodic Gas 
Releases in Tank 241-SY-101: Hanford Site, Richland, 
Washington, Chapter 6. 

. Establish controls for the removal of the mixer pump from 
Tank 241-SY-101 to minimize the risk of a flammable gas 
deflagration. 

b. Flammable Gas Facilitv GIOUDS 

Flammable gas Facility Group ass iments  are shown in Table 
5.9-1. 

5.9.3 Auulicability 

The Tank 241-SY-101 flammability controls apply to operations in 
Tank 241-SY-101 and the installed mixer pump. 

5.9-1 
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5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.10.1 

5.10.2 

Reauirement for Imition Controls 

A program shall be maintained to manage potential ignition sources that 
can initiate a fire or flammable gas deflagration. 

Program Kev Elements 

a. Lightning Controls 

1. Flammable Gas Hazards 

If lightning is identified within a 30-mile radius of the tank 
farm: 

a. Stop WASTE transfers out of flammable gas Facility 
Group 1 tanks unless the tank DOME INTRUSIVE 
region is continuously monitored for flammable gas per 
AC 5.11.2.e. 

b. Do not initiate GLOBAL WASTE DISTURBING 
operations and activities in Facility Group 1 or Facility 
Group 2 tanks without continuous flammable gas 
monitoring of the tank DOME INTRUSIVE region per 
AC 5.1 1.2.e. 

2. Oreanic Solvent Fire and Oreanic Salt-Nitrate Reaction 
Point Source Imition Hazards 

Stop activities (i.e., equipment installatiodremoval that 
requires the use of cranes) that provide a lightning 
conduction path that could arc to the WASTE. Remove 
equipment from risers where. practical and feasible and 
secure equipment in lowest position (e.g., lay down 
equipment elevated above the tanks and lower the crane 
boom) when lightning is identified within a 30-mile radius 
of the tank farm. 

(continued) 
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5.10 Ignition Controls (continued) 

5.10.2 b. Flame Cuttinfleldine and Eauiument Installation Controls 
(continued) 

1. Flame (torch) cutting and welding shall be prohibited unless 
provisions for eliminating the potential for hot metal and 
slag contacting the WASTE are provided (e.g., catch trays). 

Restraints shall be used on equipment, particularly lights or 
other equipment with hot filaments or high surface 
temperatures (greater than 3 J of energy and a temperature 
of 320 OF), to prevent these energy sources from falling and 
contacting combustible WASTE. 

2. 

C. Vehicle Controls 

1. 

2. 

3. 

Vehicle access within the tank farm boundary shall be 
limited to vehicles whose fuel systems are protected from 
damage to the integrity of the fuel systems caused by 
potential collisions with tank structures (e.g., mechanical 
protection such as a skid plate on the fuel tank or reservoir 
tanks physically located higher than risers or vehicle axles). 

Physical barriers (i.e., chain-link fencing, metal interlocking 
rail systems, concrete or concrete filled piping posts, 
concrete barriers, or T-posts connected with chain) shall be 
established around tank structures outside the tank farm 
boundary to restrict vehicle access in the vicinity of 
aboveground WASTE tank structures. Access inside the 
physical barrier is allowed for vehicles with fuel system 
protection for maintaining the integrity of the fuel system. 

Establish controls to limit vehicle speeds within the tank 
farms. 

(continued) 
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5.10 Ignition Controls (continued) 

5.10.2 d. Flammable Gas Ienition Controls 
(continued) 

Ienition Source Control Set #1 

The Ignition Source Control Set #1 is used for equipment that is 
installed or used during work activities for that portion in a 
WASTE INTRUSIVE region or inside WASTE-INTRUDING 
EQUIPMENT. 

1. 

2. 

3. 

Mechanical tooling, equipment, and materials (including 
lubricants, adhesives, gaskets, corrosion inhibitors, epoxies, 
etc.) shall be constructed of spark-resistant material, or shall 
be rendered incapable of sparking with sufficient energy to 
combust hydrogen, or shall have been analyzed and 
evaluated to be incapable of sparking with sufficient energy 
to combust hydrogen under the applied conditions. 
Material compatibility shall be evaluated for thermite 
reaction potential. 

Electrostatic ignition sources shall be controlled by 
providing bonding or grounding according to NFPA 77, 
Recommended Practice on Static Electricity. 

Exposed polymer materials shall be rendered incapable of 
electrostatic charge or discharge potential with sufficient 
energy to combust hydrogen either by design, through 
acceptable workaround practices, or by evaluation of the 
applied conditions (NFPA 77). 

(continued) 
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5.10 Ignition Controls (continued) 

5.10.2 d. Flammable Gas Ignition Controls (continued) 
(continued) 

Imition Source Control Set #1 (continued) 

4. The surface temperatures of heat-generating devices (this 
includes potential compression heating and open flames) 
shall not exceed 780 "F. The surface temperature is limited 
to a maximum of 320 O F  if the device can contact the 
WASTE and cause ignition by triggering exothermic 
reactions in the WASTE (Le., organic salt-nitrate point 
source ignition). Internal temperatures of heat-generating 
devices may exceed these temperatures (NFPA 70, National 
Electric Code, Articles 500 -Hazardous [Classified] 
Locations and 501 - Class I Locations) if the heat source is 
either isolated (pressurized) from the gas environment, or if 
the design of the device enclosure meets the requirements 
for explosion-proof housings. 

Electrical equipment shall be designed to meet NFF'A 70, 
Class I, Division 1, Group B criteria or provide equivalent 
safety. As a minimum, this shall be interpreted to mean that 
no single point failure of energized equipment can result in 
an arc, spark, or gas bum propagation to the environment 
external to the source enclosure (NFPA 70). In the case of 
WASTE-submerged equipment containing potential 
ignition sources, demonstration by design that the 
equipment is nonsparking under normal operation and is 
designed to be isolated from the WASTE environment is an 
acceptable alternative. 

Shutdown of purged and pressurized electrical equipment, 
and purged and pressurized heat-generating equipment, on 
loss of protective gas pressure or flow, shall be automatic 
by design as defined by NFF'A 496, Standard for Purged 
and Pressurized Enclosures for Electrical Equipment, 
Type X pressurization. 

5. 

6. 

45 
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5.10 Ignition Controls (continued) 

5.10.2 d. Flammable Gas Ignition Controls (continued) 
(continued) 

Imition Source Control Set #I (continued) 

7. Interlocked startup of purged and pressurized electrical or 
purged and pressurized heat-generating equipment shall 
only be allowed when the system senses preset limits (e&, 
adequate protective gas pressure established as defined by 
NFPA 496). If pressurized enclosures are used to isolate 
energized components, a minimum of four enclosure 
volumes shall be purged through the enclosure for 
energized components, andor ten volumes shall be purged 
for enclosed motors before controlled startup of the system 
components (NFPA 70, NFPA 496). 

Ignition Source Control Set #2 

The Ignition Source Control Set Wt is applied to vapor space 
regions (EX-TANK INTRUSIVE and DOME INTRUSIVE) when 
a gas release event (GRE) is postulated to create flammable 
conditions. 

1. Mechanical tooling, equipment, and materials (including 
lubricants, adhesives, gaskets, corrosion inhibitors, epoxies, 
etc.) shall be constructed of spark-resistant material, or shall 
be rendered incapable of sparking with sufficient energy to 
combust hydrogen, or shall have been analyzed and 
evaluated to be incapable of sparking with sufficient energy 
to combust hydrogen under the applied conditions. 
Material compatibility shall be evaluated for thermite 
reaction potential. 

Electrostatic ignition sources shall be controlled by 
providing bonding or grounding according to NFPA 77. 

Exposed polymer materials shall be rendered incapable of 
electrostatic charge or discharge potential with sufficient 
energy to combust hydrogen either by design, through 
acceptable workaround practices, or by evaluation of the 
applied conditions (NFPA 77). 

2. 

3. 
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5.10 Ignition Controls (continued) 

5.10.2 d. Flammable Gas Imition Controls (continued) 
(continued) 

Ignition Source Control Set #2 (continued) 

4. The surface temperatures of heat-generating devices (this 
includes potential compression heating and open flames) 
shall not exceed 780 "F. The surface temperature is limited 
to a maximum of 320 "F if the device can contact the 
WASTE and cause ignition by triggering exothermic 
reactions in the WASTE (i.e., organic salt-nitrate point 
source ignition). Internal temperatures of heat-generating 
devices may exceed these temperatures ("A 70) if the 
heat source is either isolated (pressurized) from the gas 
environment, or if the design of the device enclosure meets 
the requirements for explosion-proof housings. 

Electrical equipment shall be designed to meet NFPA 70, 
Class I, Division 2, Group B criteria or provide equivalent 
safety. As a minimum, this shall be interpreted to mean the 
equipment is nonsparking under normal operation or, if 
normally sparking, the sparking component(s) shall be 
continuously isolated (purged and pressurized) from the 
potentially flammable gas environment, or the design of the 
device enclosure shall be of sufficient strength (explosion- 
proof) to prevent propagation of a gas burn to the 
environment external to the enclosure ( W A  70). 

Either automatic shutdown or alarming with manual 
shutdown is required upon loss of protective gas pressure or 
flow as defined by NFPA 496 Type 2 pressurization. In 
EX-TANK INTRUSIVE region applications, electrical 
equipment that does not meet Class I, Division 2, Group B 
may be used, if it is automatically shutdown by combustible 
gas detection systems. 

5. 

6. 

(continued) 
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5.10 Ignition Controls (continued) 

5.10.2 d. Flammable Gas Ignition Controls (continued) 
(continued) 

Ignition Source Control Set #2 (continued] 

7. Automatic or manual startup controls of purged and 
pressurized electrical or purged and pressurized heat- 
generating equipment shall only be allowed on system 
sensing of preset limits (e.g., adequate protective gas 
pressure established as defined by NFPA 496). If 
pressurized enclosures are used to isolate energized 
components, at least four enclosure volumes shall be purged 
through the enclosure for energized components, and/or ten 
volumes shall be purged for enclosed motors before 
controlled startup of the system components ("A 70, 
NFPA 496). When combustible gas detection shutdown 
systems are employed, startup of equipment shall only be 
allowed once measured acceptable flammable gas levels are 
indicated. 

e. Deviations From I d t i o n  Controls 

Deviations From Lightning Controls 

The lightning controls do not apply to activities related to the 
operation of air lift circulators (ALCs) or mixer pump operation 
(for all mixer pump operating modes) associated with the 
241-AZ-101 Mixer Pump Test, Project W-151. Deviations from 
lightning controls are listed in HNF-SD-WM-SAR-067, 
Chapter 3.0, Section 3.4.2.12, "Natural Phenomena." 

46 (continued) 
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5.10 Ignition Controls (continued) 

5.10.2 e. Deviations From Imition Controls (continued) 
(continued) 

Deviations From Flammable Gas Ignition Controls 

Deviations from Ignition Source Control Sets #1 and #2 are 
permitted provided the equipment, materials or work practices: 
(1) provide equivalent ignition source control safety, as approved 
by the Flammable Gas Equipment Advisory Board or (2) is an 
approved exception listed in HNF-SD-WM-SAR-067, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford 
Waste Storage Tanks and Waste Transfer Facilities." 

Deviations from Ignition Source Control Sets #1 and #2, or from 
the DOE-approved list of exceptions listed in 
HNF-SD-WM-SAR-067, Appendix K, are subject to the 
Unreviewed Safety Question (USQ) process. 

5.10.3 ADDlicability 

Item 1 of lightning controls applies to tanks with a potential flammable gas 
hazard. Item 2 applies to tanks with an organic solvent fire hazard or 
facilities with a potential organic salt-nitrate (point source ignition) hazard, 
as identified in HNF-SD-WM-SAR-067, Chapter 3.0, Section 3.4.2.12, 
"Natural Phenomena." For deviations from lightning controls, refer to 
Section 5.10.2.e. 

Item 1 of flame cuttinglwelding and equipment installation controls 
applies to tanks with a potential organic solvent fire hazard or facilities 
with a potential organic salt-nitrate (point source ignition) hazard. 

Item 2 of flame cuttinglwelding and equipment installation controls 
applies to facilities with a potential organic salt-nitrate (point source 
ignition) hazard. 

Items 1,2,  and 3 of vehicle controls (i.e., protected fuel systems, physical 
barriers, speed limits), apply to: (1) operations and activities involving 
WASTE transfer-associated structures and vehicledcranes, (2) WASTE 
tanks with a potential organic solvent fire hazard, (3) facilities with a 
potential organic salt-nitrate (point source ignition) hazard, and 
(4) WASTE tanks with an in-tank fuel fire/deflagration hazard. 

(continued) 
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5.10 Ignition Controls (continued) 

5.10.3 ADDlicabilitv (continued) 
(continued) 

Tanks with a potential organic solvent fire hazard are identified in 
HNF-SD-WM-SAR-067, Chapter 3.0, Table 3.4.2.4-10. 

Facilities with a potential organic salt-nitrate (point source ignition) hazard 
are identified in HNF-SD-WM-SAR-067, Chapter 3.0, Table 3.4.2.6-2. 

Tanks with a potential in-tank fuel fiddeflagration hazard include SSTs 
(100 and 200 Series), DSTs and AWF tanks (including annuli), DCRTs, 
catch tanks, and MISFs. 

Flammable gas ignition controls apply to tanks with a potential flammable 
gas hazard. Tanks with a potential flammable gas hazard include SSTs, 
DSTs (except Tank 241-SY-101). AWF tanks, DCRTs, catch tanks, 
MUSTS, WASTE transfer systems, the 204-AR Waste Unloading Facility 
(204-AR-TK-l), the 244-AR Vault, and the 244-CR Vault. Controls for 
Tank 241-SY-101 are included in AC 5.9, "Flammability Controls." The 
requirements for implementation of Ignition Source Control Sets #1 and 
#2 are specified in Table 5.10- 1. For deviations from flammable gas 
ignition controls, refer to Section 5.10.2.e. 
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Monitoring Controls 

5.11 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

> 5.11 F l a m m H  

5.11.1 Reauirement for Flammable Gas Monitoring Controls 

A program shall be maintained to monitor flammable gas concentrations to 
prevent deflagrations. 

5.11.2 Program Key Elements 

a. Manned Work Activitv Controls 

1. Work activitv entrv monitoring. VERIFY that flammable 
gas concentrations in INTRUSIVE tank regions are 5 25% 
of the Lower Flammability Limit (LFL) prior to 
commencing any work. This entry monitoring does not 
require the monitoring of the portion of the EX-TANK 
INTRUSIVE region defined as the environment outside of 
tank openings that are directly connected to the headspace 
out to a distance of 18 opening diameters; 15 ft; or the 
boundary of temporary containment devices, whichever is 
shorter. If flammable gas concentrations are > 25% of the 
LFL, do not start manned work activities. 

This requirement shall be applied to all manned work 
activities in WASTE containing vessels (Le., when the 
manned work activity is near an opening in the vessel 
containment) to ensure that flammable conditions in the 
work space are not present because of steady-state 
accumulation and/or recent gas release events (GREs). 

For manned activities on tanks, the entry monitoring 
requirements are: 

a. Monitor at breather filter (passive ventilation) or vent 
duct (active ventilation) prior to start of activity. 

b. For work in pits, monitor inside of pit prior to start of pit 
work. 

(continued) 
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1 5.1 1 Flammable Gas Monitoring Controls (continued) 
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5.11.2 a. Manned Work Activitv Controls (continued) 
(continued) 

1. Work activitv entrv monitoring (continued) 

c. Monitor inside riser (passive or active ventilation) or 
allow for a one minute pause with riser opened (active 
ventilation only) prior to start of operations and activities 
in DOME INTRUSIVE regions. 

d. For DOME INTRUSIVE work, follow a and c above, 
plus monitor below bottom of riser (passive or active 
ventilation) or in vent duct upstream of the first mixing 
point (active ventilation only) prior to start of activity. 

e. For manned activities inside of WASTE- INTRUDING 
EQUIPMENT, monitor in the vapor space prior to start 
of activity. 

For manned activities in non-tank WASTE transfer system 
regions, monitor in the vapor space where the activity is to 
be performed. 

If flammable gas concentrations are > 25% of the LFL, 
manned work activities shall be stopped except for gas 
sampling, taking necessary actions to reduce gas 
concentrations, and discontinuing use of ignition sources 
that do not meet AC 5.10, "Ignition Controls." Installed 
equipment that meets AC 5.10 may continue to be used (not 
be deenergized) if > 25% of the LFL. 

2. 

(continued) 
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5.11 

5.1 1 Flammable Gas Monitoring Controls (continued) 

5.11.2 a. Manned Work Activitv Controls (continued) 
(continued) 

3. During the performance of manned work activities there is 
the possibility of flammable conditions developing as a 
result of a GRE, therefore, work space (EX-TANK 
INTRUSIVE or DOME INTRUSIVE) flammable gas 
monitoring is continued as indicated in Table 5.1 1-1. 
Continuous monitoring means use of a continuous monitor 
(e.g., Standard Hydrogen Monitoring System [SHMS]) or 
use of portable combustible gas monitors (CGMs) that 
monitor continuously and alarm at 5 25% LFL. It is 
acceptable to disconnect a CGM or similar instrument 
during continuous monitoring to permit the temporary 
connection of alternate measurement devices such as 
organic vapor monitors (OVMs) or Drager tubes. 

Continuous monitoring requirement applicability is shown 
in Table 5.1 1-1. 

Stop manned work activities if flammable gas 
concentrations are > 25% of the LFL with an exception for 
gas sampling, necessary actions to reduce gas 
concentrations, and discontinuing use of ignition sources 
that do not meet the ignition source controls in AC 5.10. 

b. Unmanned Ouerations Controls 

1. Unmanned operations such as WASTE transfers, operation 
of air lift circulators ( U s )  or mixer pumps in actively 
ventilated tanks do not require continuous monitoring, 
except during the presence of lightning as required by 
AC 5.1 1.2.e. as the installed equipment must meet Ignition 
Source Control requirements in AC 5.10 and there are no 
manned activities that may result in an uncontrolled (errant) 
spark. 

(continued) 
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5.11 

5.1 1 Flammable Gas Monitoring Controls (continued) 

5.11.2 b. Unmanned Ouerations Controls (continuedl 
(continued) 

2. Provide periodic monitoring of flammable gas 
concentrations during unmanned GLOBAL WASTE 
DISTURBING operations such as salt well pumping in 
passively ventilated tanks. 

Stop WASTE DISTURBING operation if the flammable 
gas concentration is > 25% of the LFL. 

C. Non-GRE Facilities 

If adequate ventilation is not VERIFIED or OPERABLE, 
monitoring is required to VERIFY e 25% LFL before use of 
installed equipment that does not meet Ignition Source Control Set 
#2 in AC 5.10. 

d. DCRT Ventilation Reauirements 

Establish and VERIFY that ventilation rates are adequate to 
maintain double-contained receiver tank (DCRT) flammable gas 
concentration 5 25% of the LFL before placing new WASTE 
types from a new WASTE source in the receiver tank. New 
WASTE types are defined as WASTE originating from different 
tanks or WASTE-generating facilities other than those that have 
been evaluated for flammable gas generation in the DCRTs. 

(continued) 
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5.1 1 Flammable Gas Monitoring Controls (continued) 

5.11.2 e. Liehtnine Controls 
(continued) 

If lightning is identified within a 30-mile radius of the tank farm: 

1. Continuous monitoring of the tank DOME INTRUSIVE 
region is required during all WASTE transfers out of 
flammable gas Facility Group 1 tanks. 

For unmanned GLOBAL WASTE DISTURBING 
operations (other than WASTE transfers out of Facility 
Group 1 tanks) and activities in Facility Group 1 tanks, and 
for all unmanned GLOBAL WASTE DISTURBING 
operations and activities in Facility Group 2 tanks: 

a. If the operation or activity has not been performed in the 
subject tank within the previous 72 hours, continuous 
flammable gas monitoring of the tank DOME 
INTRUSIVE region is required. 

2. 

b. If the operation or activity has been performed in the 
subject tank within the previous 72 hours, no additional 
monitoring is required. 

Continuous monitoring is defined in AC 5.1 1.2.a.3. 

Stop WASTE DISTURBING operations and activities if the 
flammable gas concentration is > 25% of the LFL. 

5.11.3 hDlicabi1it.r 

The requirements for implementation of flammable gas monitoring 
controls are specified in Table 5.1 1- 1. 
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5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.12.1 Reauirement for Transfer Controls 

A program shall be maintained to control WASTE transfers through the 
tank farms WASTE transfer systems. 

5.12.2 Proaam Kev Elements 

a. Transfer Svstem Confirmration Management 

Prior to WASTE transfer through overground WASTE 
transfer piping, VERIFY that either vehicle restrictions (i.e., 
vehicle access limitations to the tank farm) or overground 
transfer system vehicle impact barriers are in place. 

INDEPENDENTLY VERIFY that two Safety-Significant 
isolation valves are in the closed position when the valves 
are used to physically disconnect piping from the planned 
WASTE transfer route (see definition of PHYSICALLY 
CONNECTED). 

204-AR Waste Unloading Facility. VERIFY that the west 
exterior rollup door and the west exterior personnel access 
door are closed when the 204-AR Waste Unloading Facility 
is PHYSICALLY CONNECTED to an ACTIVE WASTE 
transfer pump not under administrative lock. 

VERIFY that the cleanout box (COB) cover vent valve is 
open for COB-AW-1, COB-AW-2, COB-AW-4, 
COB-AW-6, COB-AW-8, and COB-AW-10 when the COB 
is: (1) PHYSICALLY CONNECTED to an ACTIVE 
WASTE transfer pump not under administrative lock, or 
(2) PHYSICALLY CONNECTED to the 242-A Evaporator 
vessel, when the vessel contains WASTE, and (3) not under 
the control of AC 5.22, "Transfer System Cover Removal 
Controls." 

(continued) 
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5.12 Transfer Controls (continued) 

5.12.2 b. ODeratine Reauirements 
(continued) . 

. 

Perform material balance monitoring during WASTE 
transfer through the WASTE transfer system. 

Material balance monitoring criteria based on the planned 
WASTE transfer rates shall be documented, including 
monitoring intervals, maximum discrepancy volumes, and 
response actions for material balance discrepancies. 

MONITOR for increasing level in all catch tanks (including 
the catch tank in the 204-AR Waste Unloading Facility) that 
are PHYSICALLY CONNECTED to the WASTE transfer 
route during WASTE transfer through a WASTE transfer 
system. This requirement does not apply to Waste Retrieval 
Sluicing System operations (Project W-320). 

Periodically perform ground-level radiation surveys of any 
single-walled, direct buried/be.rmed lines that are 
PHYSICALLY CONNECTED to the WASTE transfer 
route during transfer through the WASTE transfer system. 
The survey interval shall be established based on the 
planned WASTE transfer route. This requirement does not 
apply to Waste Retrieval Sluicing System operations 
(Project W-320) and 242-A Evaporator drain line DR-343. 

Ground-level radiation surveys shall be performed based on 
baseline criteria. If radiation surveys indicate a variance 
that exceeds the criteria, actions shall be taken to 
investigate whether transfer line leakage has occurred. If 
transfer line leakage is confirmed, response actions shall be 
taken according to procedures. 

WASTE transfers are prohibited into SSTs. This 
requirement does not apply to Waste Retrieval Sluicing 
System operations (Project W-320). 

(continued) 
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5.12.2 C. WASTE Comuatibilitv Controls 
(continued) 

Final Tank State Controls AuDlication. Evaluate pumped 
and receiving tanks prior to WASTE transfers to ensure that 
controls for criticality, tank bumps, flammable gas 
deflagrations, and organic solvent fires are applied to the 
final state of the tank. 

Evaluate receiving AWF tanks and DSTs prior to WASTE 
transfers to determine if WASTE temperature controls 
L C S U O  3.3.2, "DST and AWF Tank WASTE 
Temperature Controls," and SL 2.1.1, "WASTE 
Temperature," are required. Controls are not q u i r e d  to 
prevent a bulk chemical runaway reaction if the tank end 
state will have a heat load e 21,700 watts (74,000 BtUm) 
and fuel content < 52 g/L (3.8 wt%) of total organic carbon 
(TOC). In addition, controls are not required if an 
evaluation performed per the method described in 
HNF-3588, Organic Complexant Topical Report, has 
determined that a bulk chemical runaway is not possible. 

. Chemical comoatibility. Ensure chemical additions are 
- > pH of 8 prior to transfer into tank farms (excluding water 
additions and drums containing caustic chemicals). 

DST and AWF Tank Time to LFX Determination. VERIFY 
prior to any planned transfer(s) (including WASTE and 
other additions) into a DST and AWF tank, that the 
minimum time to reach 25% of the Lower Flammability 
Limit (LFL) for the tank vapor space, assuming loss of the 
primary tank ventilation, will remain 2 7 days, using the 
methodology contained in HNF-SD-WM-CN-117, 
Calculations of Hydrogen Release Rate at Steady State for 
Double-Shell Tanks. 

. 

DCRT Time to LFL Determination. VERIFY prior to any 
planned salt well transfer(s) into a DCRT, that the DCRT 
vapor space will remain 5 25% of the LFL using the 
methodology contained in "F-SD-WM-CN-118, 
Calculation of Flammable Gas Mixtures in Double- 
Contained Receiver Tanks. 

(continued) 
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"F-SD-Wh4-TSR-006 REV 2 Transfer Controls 
5.12 

5.12 Transfer Controls (continued) 

5.12.2 d. Waste Retrieval Sluicing Svstem (WRSS) Operations Controls 
(continued) 

Note: The following controls apply only when WRSS operations 
are being performed. 

Prior to initiation of a WASTE transfer, establish 
communications between control rooms for Tanks 
241-C-106 and 241-AY-102 to ensure immediate shutdown 
of WASTE transfers when leakage is indicated from mass 
flow meter monitoring data, waste levels, or other 
observation. 

Perform WASTE transfers of sludge from Tank 241-C-106 
to Tank 241-AY-102 in one foot increments, followed by a 
hold period to monitor tank and WASTE parameters to 
ensure that the tank is within analyzed thermal conditions. 
During the monitoring period, the heat load of the sludge in 
Tank 241-AY-102 will be determined based on the sludge 
volume transferred. The sludge volume determination will 
be made by calculation utilizing the ENRAF densitometer 
data, sample analysis results and mass flow meter 
monitoring data. 

(Note: ENRAF is a trademark of ENRAF B.V., Delft, The 
Netherlands.) 

Perform material balance calculations following each 
sluicing batch of 12 hours maximum duration. The material 
balance shall include (a) total material transferred, (b) heat 
generation rate, and (c) solids loading calculation. 

(continued) 
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1 5.12 Transfer Controls (continued) 
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5.12.3 Auulicability 

Each transfer control key element, unless otherwise noted, shall apply to 
the following ACTIVE WASTE transfer systems: the 200 East Area and 
200 West Area SST Transfer Systems (including overground WASTE 
transfer systems), the 200 East Area and 200 West Area DST Transfer 
Systems, AWF Transfer System, original Cross-Site Transfer System, 
Replacement Cross-Site Transfer System, WRSS, and the Processing Plant 
Transfer System (lines from PUREX, B-Plant, T-Plant, 222-S Laboratory, 
U-Plant, Plutonium Finishing Plant, 204-AR Waste Unloading Facility). 

WASTE compatibility controls to maintain the minimum time to reach 
25% of the LFL within the bounds of HNF-SD-WM-CN-117 and 
HNF-SD-WM-CN-118 apply to DSTs and AWF tanks, and DCRTs, 
respectively. The controls apply only to the DSTs and AWF tanks, and 
DCRTs listed in the respective calculation notes. 
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HNF-SD-WM-TSR-006 REV 2 Encasement Seal 
Loop Controls 

5.13 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.13 Encasement Seal Loop Controls 

5.13.1 Reauirement for Encasement Seal Loou Controls 

A program shall be maintained to control encasement seal loop drain line 
isolation valves (hydrostatic test valves). 

5.13.2 Promam Kev Elements 

Prior to WASTE transfer through a WASTE transfer system, VERIFY that 
all encasement seal loop drain line isolation valves associated with 
PHYSICALLY CONNECTED piping provide an open drain path to the 
pit. The encasement drain line valve positions shall be as applicable to the 
valve type. 

5.13.3 Amlicability 

Encasement seal loop drain line isolation valves associated with the 
following ACTIVE WASTE transfer systems: the 200 East Area and 
200 West Area SST Transfer Systems (including overground WASTE 
transfer systems), the 200 East Area and 200 West Area DST Transfer 
Systems, AWF Transfer System, original Cross-Site Transfer System, 
and the Processing Plant Transfer System (lines from PUREX, B-Plant, 
T-Plant, 2223 Laboratory, U-Plant, Plutonium Finishing Plant, 
204-AR Waste Unloading Facility). 
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HW-SD-Wh4-TSR-006 REV 2 Emergency 
Preparedness 

5.14 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5 e n c y  Preparedness - 
5.14.1 Reauirement for Emereencv Premredness 

A program shall be maintained to ensure that emergency response plans 
are developed to direct facility actions in the event of an accident. 

5.14.2 Promam Kev Elements 

a. The emergency preparedness program shall address the following 
elements: emergency response organization, notification, 
emergency event assessment, protective actions, medical support, 
recovery, emergency equipment, training, drills and exercises, and 
program administration. 

Emergency response plans for a seismic event shall include the 
following: 

b. 

. Identification of the seismic event detection method used to 
initiate response procedure actions. 

Response procedures (e.g., including but not limited to, 
transfer termination, INTRUSIVE activity termination, 
ventilation system evaluation of required functionality, site 
evacuation, and facility inspections) based on the magnitude 
of the seismic event to protect the offsite public, onsite 
worker, and facility worker. 

Recovery plan to address restart of services and equipment. 

Emergency response plans for a fire shall include response 
procedures based on the type, location, and size of the fire to 
protect the offsite public, onsite worker, and facility worker (e.g., 
firefighting coverage and response, limitations on tank farm 
activities, site evacuation). 

C. 

(continued) 
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5.14 Emergency Preparedness (continued) 

5.14.2 Promam Kev Elements (continued) 
(continued) 

d. Emergency response plans for a WASTE leak shall include 
response procedures based on the magnitude of the leak to protect 
the offsite public, onsite worker, and facility worker (e.g., transfer 
termination, leakage containment and removal, site evacuation). 
WASTE leakage resulting in a pool requires immediate evacuation 
of affected personnel. Emergency response plans for WASTE 
leaks into WASTE transfer-associated structures &e., process pits, 
diversion boxes, vault pits, cleanout boxes, and catch tanks) shall 
include ignition control considerations (per AC 5.10, "Ignition 
Controls") because of the possibility of unfavorable flammable gas 
conditions within the structure. 

Emergency response plans for a WASTE leak due to excavation 
(including drilling) activities shall include identifying emergency 
response actions based on the magnitude of the leak to protect the 
onsite worker and facility worker. Pre-job planning for excavation 
activities shall include establishing communication with the 
operations personnel prior to initiating the excavation activity to 
ensure immediate shutdown of a WASTE transfer when leakage is 
detected. 

e. 

f. VERJFY safety structures, systems, and components for 
degradation of design criteria parameters that are credited in the 
analyses, following significant, relevant, natural phenomena 
events (e.g., high winds). 

5.14.3 ADDlicability 

This program applies to all tank farm facilities and operations. 

5.14-2 



HNF-SD-WM-TSR-006 REV 2 Reserved 
5.15 

1 5.0 ADMINISTRATIVE CONTROLS (ACs) 

2 5.15 Reserved 
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HNF-SD-WM-TSR-006 REV 2 Dome Loading 
Controls 

5.16 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.16 Dome Loading Controls 

5.16.1 Reauirement for Dome Loadine Controls 

A program shall be maintained to limit loads so WASTE is not released 
from structures in the tank farms from accidental equipment drops or 
excessive loads leading to tank structural failure. 

5.16.2 Proeram Kev Elements 

a. For mechanical lifts within 20 ft  of underground storage tanks, the 
lower equipment boundary of the lifted item (e.g., bottom of the 
cover block, thermocouple tree) shall be less than 20 ft  above 
surface grade, or pit floor above a WASTE storage tank (covered 
or uncovered). Mechanical lifts travelling over a MISF are not 
allowed. 

This control is applicable for SSTs (100 Series), DSTs, 
and AWF tanks. 

b. Use DOE--92-36, Hanford Site Hoisting and Rigging Manual, 
for lifts. 

(continued) 
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5.16 Dome Loading Controls (continued) 

5.16.2 C. Proeram Kev Elements (continued) 
(continued) 

A program shall be maintained that manages soil and concentrated 
loads to maintain the structural integrity of SSTs, DSTs, AWF 
tanks, DCRTs, catch tanks, and MISFs. The program shall 
provide discrete limits and compliance requirements on the dome 
overburden soil depth, concentrated and distributed load limits, lift 
restrictions, and vehicular access controls. The program shall 
specifically: 

Establish tank or facility-specific safe operating load limits 
as described in an Analysis of Record. 

Determine in-place load conditions on specific tank or 
facility. 

Track and control load additions to ensure that the total 
applied load does not exceed the documented load limits. 

Restrict load additions to tank or facility without 
assessment of in-place loading. 

Note: This does not include the restriction of personnel or 
equipment carried by personnel. 

Changes to load limits shall be determined by structural 
evaluations in accordance with national codes and standards 
and DOE Orders, and approved by qualified personnel 
consistent with engineering procedures. 

. 

5.16.3 Auulicabili ty 

Where facility applicability is not specified in the key element section, this 
program shall apply to SSTs, DSTs, AWF tanks, DCRTs, catch tanks, and 
MISFs. 
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HNF-SD-WM-TSR-006 REV 2 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

Excavation 
Controls 

5.17 

5.17.1 Reauirement for Excavation Controls 

A program shall be maintained to ensure that controls are in place to 
reduce the likelihood of inadvertently intruding into structures potentially 
containing flammable gas. 

5.17.2 Promam Kev Elements 

a. Obtain an excavation permit prior to excavating in areas where 
underground WASTE transfer lines exist (i.e., 200 East Area, 
200 West Area, and right-of-way for the cross-site transfer line). 
Excavation activities include: (1) movement of earth by 
mechanical means below existing grade, (2) any hand-digging to a 
depth greater than approximately 1 ft, or (3) drilling activities 
(e.g., cone penetrometer, well drilling). The excavation permitting 
process shall provide for the following: 

Composite map for the planned excavation site indicating 
approximate horizontal and vertical locations of WASTE 
transfer piping, piping encasements, and transfer structures. 

Radiological evaluation for the planned excavation activity, 
including the issuance of a radiological work permit as 
required. 

Physical marking of the ground surface to identify WASTE 
transfer lines based on the composite map and a 
documented subsurface scan. 

Approval of the proposed excavation activity by a cognizant 
tank farm facility engineer and Facility Manager, or 
delegate. 

All excavations within 15 ft of an ongoing WASTE transfer 
are prohibited. 

Hand-digging only is allowed within approximately 5 ft of a 
WASTE transfer line. 

(continued) 
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5.17 Excavation Controls (continued) 

5.17.2 Propram Kev Elements (continued) 
(continued) 

b. Encased pipe (concrete-encased and pipe-in-pipe encased) outside 
of the tank farm boundaries shall be identified with permanent 
aboveground labels. Additional aboveground labeling 
requirements for WASTE transfer lines are provided in AC 5.12 
"Transfer Controls." 

C. WASTE transfers are prohibited through lines uncovered by 
excavation activities unless compensatory controls are established 
(e.g., vehicle access limitations, concrete shielding system 
installed). 

WASTE transfers are prohibited through lines within 
approximately 15 ft of an ongoing excavation activity. This 
requirement does not restrict WASTE transfers if the excavation 
activity is stopped (e.g., at night). Ensure this requirement is met 
as follows: 

d. 

Once per 24 hours, VERIFY from the excavation supervisor 
or by a review of approved excavation permits that no 
WASTE transfers are planned in the vicinity of an 
excavation activity. 

Prior to WASTE transfer and once per 24 hours during a 
transfer, VERIFY by surveying the WASTE transfer route 
that no excavation activities are in progress. 

e. Prior to initiation of an excavation activity, identify emergency 
response actions and establish communications between the 
excavation site and operations personnel to ensure immediate 
shutdown of WASTE transfers when leakage is indicated. 

Prior to initiating a sluny transfer through the replacement cross- 
site transfer line (WT-S&3160), VERIFY that the route markers 
are in place at approximately 150-ft intervals. 

f. 

(continued) 
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1 5.17 Excavation Controls (continued) 

2 
3 5.17.3 Amlicability 
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This program applies to ACTIVE underground WASTE transfer lines and 
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5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.18 HEPA Filter Controls 

5.18.1 Reauirement for HEPA Filter Controls 

A program shall be maintained to limit the radioactive material inventories 
on high-efficiency particulate air (HEPA) filters and prefilters, 
highefficiency gas adsorber (HEGA) filters, high-efficiency metal filters 
(HEMFs), and high-efficiency mist eliminators (HEMES) to protect the 
source term assumptions in the accident analyses. The program also 
ensures the capability of HEPA filters to mitigate the consequences of 
specific accident scenarios. 

5.18.2 Proeram Kev Elements 

a. VERJFY periodically that the HEPA filter and prefilter housing 
radiation level is 5 200 mremh on contact. Replace the HEPA 
filters and prefilters before filter housing radiation levels exceed 
200 mremh. 

b. VERIFY periodically that the AWF 241-A%702 HEME housing 
radiation level is 
before housing radiation level exceeds 800 mremh. 

Replace the AWF 241-A2702 HEGA filter before the upstream 
HEPA filter in the associated filter train has been replaced 
20 times. 

800 mrem/h on contact. Replace the HEME 

C. 

Replace the AWF 241-AZ-702 HEGA filter when the upstream 
HEPA filter in the associated filter train is determined to have a 
particulate removal efficiency of < 99.95% by performing an 
aerosol test, or other indication of degraded HEPA filter 
performance. 

(continued) 
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5.18 HEPA Filter Controls (continued) 

5.18.2 Promam Kev Elements (continued) 
(continued) 

d. VERIFY periodically that the radiological dose contribution of the 
296-C-006 HEME and HEMF is 5 100 me&, as measured from 
the location of the installed radiation detector that monitors the 
HEME and HEMF. 

Reduce radiological contamination levels (e.g., by flushing) of the 
HEME and HEMF before housing radiation level exceeds 
100 m&. 

e. VERIFY that the HEPA filter nominal particulate removal 
efficiency is 2 99.95% by performing an aerosol test with the 
design air flow through the filter, according to the guidance in 
American Society of Mechanical Engineers (ASME) N510, 
Testing of Nuclear Air Treatment Systems, and Energy Research 
and Development Administration (ERDA) 76-21, Nuclear Air 
Cleaning Handbook. 

Perform the aerosol test after installation and every 12 months 
thereafter. Also establish controls for replacement of the HEPA 
filters. 

5.18.3 Auulicability 

To protect the source term assumptions in the accident analysis for HEPA 
filter releases, VERIFICATION of filter housing radiation levels applies to 
HEPA filters and prefilters on SSTs, DSTs, AWF tanks, DCRTs, catch 
tanks, the 204-AR Waste Unloading Facility, 244-AR Vault vessel vent 
and canyon, and the 213-W Dry Waste Compactor Building. 

To protect the source term assumptions in the accident analysis for HEME 
and HEMF releases, VERIFICATION of filter radiation levels applies to 
HEMES for AWF 241-AZ-702 and 296-C-006 (for Tank 241-C-106). and 
the HEMF for 296-C-006 (for Tank 241-C-106). 

To protect the source term assumptions in the accident analysis for HEGA 
filter releases, replacement of HEGA filters applies to AWF 241-AZ-702. 

(continued) 
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5.18 HEPA Filter Controls (continued) 

5.18.3 Amlicabilitv (continued) 
(continued) 

To protect the AWF 241-AZ-702 HEGA filter source term assumptions in 
the accident analysis, VERIFICATION of HEPA filter efficiency applies 
to the HEPA filter upstream of the HEGA filter in a given train. 

To provide mitigation for a pressurized release for an accident initiated by 
mixing of incompatible WASTE, VERIFICATION of HEPA filter 
efficiency applies to a minimum of one stage of HEPA filters installed on 
DCRTs 244-A, 244-S, and 244-TX. 

To reduce the likelihood of unfiltered release accidents, VERIFICATION 
of HEPA filter efficiency applies to the first and last stages of HEPA 
filtration (excluding prefilters) for SSTs with active ventilation, DSTs, 
AWF tanks, and the 244-CR Vault. For portable primary tank ventilation 
systems, VERIFICATION of HEPA filter efficiency applies to the first 
and last stages of HEPA filtration (excluding prefilters), or across the 
entire filter bank (multiple stages of filters, excluding prefilters), as 
applicable. 

Note: This HEPA filter efficiency control applies only when K O  3.1.8, 
"High-Efficiency Particulate Air Differential Pressure Interlock Systems," 
is implemented as the replacement control for LCO 3.1.4, "Ventilation 
Stack CAM Interlock Systems." For ventilation systems that have 
LCO 3.1.8 and AC 5.18 implemented, the option exists to use either 
LCO 3.1.4 or LCO 3.1.8 (and AC 5.18). 
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HNF-SD-WM-TSR-006 REV 2 Process Instrumentation 
and 

Measuring and Test Equipment 
5.19 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.19.1 Reauirement for Process Instrumentation and Measurine and Test 
Eauipment 

A program shall be maintained to identify and programmatically control 
process instrumentation and measuring and test equipment used to 
VERIFY process parameters (e.g., level, temperature, flammable gas 
concentrations, service water usage, WASTE transfer material balance 
information) to comply with the TSRs. 

5.19.2 Promam Kev Elements 

a. Identification and traceability of TSR-related instrumentation and 
equipment shall be maintained. 

Instrumentation and equipment shall either have a FUNCTIONAL 
TEST or CALIBRATION as applicable at appropriate intervals to 
VERIFY required performance. 

Records shall be maintained to provide evidence that the 
instrumentation and equipment are within the FUNCTIONAL 
TEST or CALIBRATION when used. 

b. 

C. 

5.19.3 Aoolicability 

This program applies to installed and portable process instrumentation and 
measuring and test equipment when used to VERIFY process parameters 
specified in the TSRs. 

5.19-1 



1 

2 

3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

39 

HNF-SD-WM-TSR-006 REV 2 Transfer Pump 
Administrative Lock 

Controls 
5.20 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.20.1 Reauirement for Transfer PumD Administrative Lock Controls 

A program shall be maintained for administrative lock controls on 
WASTE transfer pumps to prevent inadvertent pump starts. 

5.20.2 Promam Kev Elements 

a. The administrative lock of a WASTE transfer pump is 
demonstrated by removing and securing the motive force from the 
pump (e.g., electrical power, steam, water, or air). 

Service water pressure detection systems, transfer leak detection 
systems, backilow prevention systems, the 204-AR Waste 
Unloading Facility doors, and COB cover vent valves 
PHYSICALLY CONNECTED to ACTIVE WASTE transfer 
pumps not under administrative lock, or PHYSICALLY 
CONNECTED to the 242-A Evaporator vessel when it contains 
WASTE, are controlled in accordance with LCO 3.1.2, “Service 
Water Pressure Detection Systems;” LCO 3.1.3, “Transfer Leak 
Detection Systems;” LCO 3.1.6, “Backflow Prevention Systems;” 
and AC 5.12, “Transfer Controls,” respectively. 

b. 

5.20.3 Amlicability 

This program applies to ACTIVE WASTE transfer pumps (including 
electrical, steam jet, water jet, or air-driven transfer pumps) in the tank 
farm facilities ACTIVE WASTE transfer systems: the 200 East Area and 
200 West Area SST Transfer Systems (including overground WASTE 
transfer systems), the 200 East Area and 200 West Area DST Transfer 
Systems, AWF Transfer System, original Cross-Site Transfer System, 
Replacement Cross-Site Transfer System, and the Processing Plant 
Transfer System (Lines from PUREX, B-Plant, T-Plant, 222-S Laboratory, 
U-Plant, Plutonium Finishing Plant, 204-AR Waste Unloading Facility). It 
also applies to transfer pumps in process facilities used to transfer WASTE 
to tank farms. 
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HNF-SD-WM-TSR-006 REV 2 Tank Service Water 
Intrusion Monitoring 

Program 
5.21 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

3 Program - 
5.21.1 Reauirement for Tank Service Water Intrusion Monitoring 

A program shall be maintained to monitor for service water leaks that 
could fill and ovefflow tanks. 

5.21.2 Promam Kev Elements 

a. Periodically monitor service water usage or tank levels to detect 
leaks. Monitoring service water usage requires reading each tank 
farm's flow totalizer to VERIFY that there has been no 
unaccounted service water usage. Local inspection for leakage of 
the associated service pit or flush pit is also required when 
monitoring service water usage. Monitoring tank levels requires a 
VERIFICATION that the WASTE levels in tank farms serviced by 
the water system are. not increasing unexpectedly. 

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

b. 

5.21.3 Auulicability 

This program applies to service water systems that directly supply the tank 
farms. 
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HNFWD-WM-TSR-006 REV 2 Transfer System Cover 
Removal Controls 

5.22 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.22 

5.22.1 Reauirement for Transfer Svstem Cover Removal Controls 

A program shall be maintained to control transfer system cover removal 
and the opening of replacement cross-site transfer system (RCSTS) entry 
doors. 

5.22.2 Program Kev Elements 

a. Prior to removing a transfer system cover or prior to opening an 
RCSTS entry door, ensure that radiation protection and hazardous 
material protection measures are in place. This includes measures 
to either prevent or detect and respond to direct radiation and 
airborne WASTE aerosols that might be present as a result of 
WASTE transfer leaks or misroutes. 

b. Establish procedures that identify required operator responses to 
the detection of a WASTE leak when a transfer system cover is off 
or an RCSTS entry door is open. 

5.22.3 Amlicability 

This program applies to covers on transfer-associated structures and entry 
doors for RCSTS diversion box 6241-A and vent station 6241-V that are 
PHYSICALLY CONNECTED either to an ACTIVE WASTE transfer 
pump not under administrative lock, or to the 242-A Evaporator vessel, 
when the vessel contains WASTE. 

This program also applies to covers on transfer-associated structures and 
entry doors for RCSTS diversion box 6241-A and vent station 6241-V that 
are disconnected by the use of two closed Safety-Significant isolation 
valves - see definition of PHYSICALLY CONNECTED. 
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5.23 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.23 Caustic Transfer Controls 
P - 

5.23.1 Reauirement for Caustic Transfer Controls 

A program shall be maintained to control caustic spray leak toxicological 
hazards. 

5.23.2 Proaam Kev Elements 

a. 

b. 

Polyethylene (or similar) sleeving around delivery piping. 

Caustic delivery system pressure shall be 125 lb/in2 gauge or 
below the cargo tank's specified maximum allowable operating 
pressure, whichever is less. 

Steel pipe shall be Schedule 10 or heavier wall thickness; 
polyethylene hose or other delivery piping shall be designed for 
appropriate pressure delivery. Caustic transfer piping shall have a 
wall thickness of 2 0.109 inches. 

Vendors shall be required to provide documentation that the cargo 
tanks used for caustic transfers meet Department of Transportation 
Specifications 306,307,312,406,407 or 412 in accordance with 
49 CFR Parts 178.345, 178.346, 178.347, or 178.348, as 
applicable. 

Traffic barriers shall surround the cargo tank (e.g., traffic cones or 
stanchions and chains). 

c. 

d. 

e. 

5.23.3 Amlicability 

This program applies to caustic delivery from tanker trucks or 55 gal. 
drums that connect to tank farm tanks or to WASTE transfer systems 
during caustic transfers. 

This program does not apply to WASTE transfers. This program also does 
not apply to caustic delivery operations within the 204-AR Waste 
Unloading Facility (Le., when caustic solution is mixed within the building 
and then transferred through designated, permanent piping within the 
building). 
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5.24 

5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.24.1 Reauirement for Safetv Management Programs 

The safety management programs listed below shall be maintained as part 
of the tank farms safety management system to minimize risks to the 
public, onsite workers, and facility workers, and to ensure the safe 
operation of tank farm facilities. Details of the listed safety management 
programs are provided in the programmatic chapters of 
HNF-SD-WM-SAR-067. 

5.24.2 Proeram Kev Elements 

a. Radiation Protection Program 

b. Hazardous Material Protection Program including: 

. HNF-SD-WM-HSP-002, Tank Farms Health and Safety 
Plan (HASP) 

. Chemical hazards 

. Industrial hygiene 

. Industrial safety 

c. Radioactive and Hazardous WASTE Management Program 
including: 

. Effluent controls 

. Environmental monitoring 

d. Testing, Surveillance, and Maintenance Program including: 

. Initial testing, in-service surveillance, and maintenance 

e. Fire Protection Program 

(continued) 
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5.24 Safety Management Programs (continued) 

5.24.2 f. Interfacing Facilities Program 
(continued) . A program shall be maintained to manage interfaces 

between the Tank Farms TSRs and the TSRdOSRs from 
other facilities (e.g., 242-A Evaporator) through the use of 
approved and controlled operating procedures. 

5.24.3 ADDlicability 

This program applies to all tank farm facilities and operations, including 
the 242-S Evaporator (“cold side” only). 
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5.25 Ventilation Controls 

5.25.1 Reauirement for Ventilation Controls 

a. A ventilation control program shall be established, implemented, 
and maintained to inspect portions of the ventilation ductwork on 
Tank 241-C-106 to prevent an unfiltered release. 

A ventilation control program shall be established, implemented, 
and maintained to confirm cooling capacity in Tank 241-AY-102 
complies with LcS/LCO 3.3.2, "DST and AWF Tank WASTE 
Temperature Controls," to prevent a tank bump. 

b. 

5.25.2 Promam Kev Elements 

a. 

b. 

Perform an external visual inspection of the aboveground 
recirculation ventilation ductwork for Tank 241-C-106 to identify 
any obvious visual damage every 24 hours during operation of 
recirculation fan FN 1361. The recirculation ventilation ductwork 
for Tank 241-C-106 includes the ductwork within Process Building 
241-C-91, the inlet duct, and return duct to the tank. Monitor and 
evaluate ventilation flow data during operation of FN 1361 to 
determine if any recirculation losses are occurring. 

Periodically determine the cooling capacity required for Tank 
241-AY-102 ventilation system to maintain WASTE temperatures 
in accordance with the requirements of LcSlLCO 3.3.2. This 
determination shall be based on a heat balance developed from tank 
WASTE temperature and liquid level; and ventilation parameters 
such as flow rate, temperature and humidity, as applicable, 
including planned activities that could affect the cooling 
requirements. Provide the necessary cooling capability before each 
campaign to transfer 2 ft of Tank 241-C-106 sludge to Tank 
241 -AY- 102. 

5.25.3 Auulicability 

The visual inspection applies only to 241-C-91 recirculation system when 
recirculation fan FN 1361 is operating. 

The cooling capacity determination applies to Tank 241-AY-102 only after 
2 ft or more of sludge have been transferred from Tank 241-C-106. 
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5.0 ADMINISTRATIVE CONTROLS (ACs) 

5.26.1 Reauirement for Tank 241-C-106 WASTE Temuerature Controls 

A program shall be established, implemented, and maintained to maintain 
the temperature at the bottom of Tank 241-C-106 below the local 
saturation temperature to prevent a liner breach and steam release event. 

5.26.2 Promam Kev Elements 

a. Using the predicted height of the WASTE following each 
incremental transfer from Tank 241-C-106 to Tank 241-AY-102, 
predict the saturation temperature at the bottom of Tank 241-C-106. 
Use this temperature as the limiting temperature throughout the 
given incremental transfer. 

Periodically monitor the WASTE temperature to ensure that the 
limiting temperature for each incremental transfer and long term 
storage following completion of the WRSS transfer is not exceeded. 
The monitoring period will he based on the expected rate of waste 
temperature increase. For example, if the projected time to reach 
local saturation is 1 day, establish a monitoring frequency of several 
measurements per day to allow time for corrective action. Establish 
limiting thermocouple readings based on the predicted saturation 
temperature (for the given WASTE increment found in key element 
[a]) and thermal modeling to ensure that the tank bottom 
temperature does not exceed the local saturation temperature. 
Available WASTE temperature profiles are used in the thermal 
modeling to determine specific thermal limits. Develop a 
RECOVERY PLAN to he implemented if temperatures are 
expected to exceed the established limit or if measured temperatures 
exceed the limit. 

b. 

c. Before the first two sluicing increments (each nominally 1 ft of 
Tank 241-C-106 sludge removal), the liquid level in Tank 
241-C-106 will be reduced until only enough liquid WASTE will 
remain to completely cover the sludge layer. The liquid level 
established before the start of each sluicing increment must be 
maintained during the sluicing increment to prevent a steam release 
as a result of reduced hydraulic head in the tank. 

(continued) 
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5.26 Tank 241-C-106 WASTE Temperature Controls (continued) 

5.26.2 Proeram Kev Elements (continued) 
(continued) 

d. Prior to sluicing operations, the WASTE in Tank 241-C-106 shall 
be chilled to its winter temperature by operation of the Tank 
241-C-106 primary ventilation system and the inlet chiller. 

After transfer is complete the final control temperature. will be 
based on the amount of heat-generating material remaining in the 
tank 

e. 

Annlicability 

This program applies to Tank 241-(2-106 during and after WRSS 
operations. 

5.26.3 
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This Section Reserved for Incorporation of Controls being Transitioned from Retained 
Interim Safety Basis Controls 

Please Refer 

to 

The Addendum Section 5.0, 
"Administrative Controls." 
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Appendix A BASES 

This Appendix provides summary statements of the reasons for the Safety Limits, Limiting 
Control Settings, Limiting Conditions for Operation, and the associated Surveillance 
Requirements. The BASES describe how the limit(s), the Applicability, the Condition(s), and 
the Surveillance(s) will maintain operation of the facility within the safety envelope. The 
primary purpose for describing the BASES for these requirements is to provide the operations 
and engineering staff with the necessary information to maintain operation of the facility within 
the safety envelope and to ensure that any future changes to these requirements will not affect 
their original intent or purpose. 

Bases 
A-2 



1 
2 
3 

4 
5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 

HNF-SD-WM-TSR-006 REV 2 WASTE Temperature 
B 2.1.1 

B 2.0 SAFETY LIMITS (SLs) 

B 2.1.1 WASTE Temuerature 

BASES 

BACKGROUND The SL on WASTE temperature prevents a potential organic salt-nitrate 
reaction initiated by a "chemical runaway" reaction that causes bulk 
heatup of the WASTE. Such elevated WASTE temperatures would 
occur over a presumed long time period (months), and only during an 
extended tank ventilation outage. 

The primary source of tank heat is the ongoing radioactive decay in the 
WASTE. Exothermic chemical reactions may also contribute some 
heat. The temperatures in the tank materials and in the WASTE are 
related to the magnitude and distribution of the heat-generating 
components in the WASTE and are controlled by removing heat from 
the tank. 

The primary barriers protected by this SL are tanks determined to have 
an organic salt-nitrate reaction hazard. Determination of the hazard is 
specified in the Process Area Applicability section. 

APPLICABLE 
SAFETY 
ANALYSES 

The SL for WASTE temperature is required for one accident scenario: 
Organic Salt-Nitrate Reaction (bulk chemical runaway). 

Oreanic Salt-Nitrate Reaction (bulk chemical runawav) 

Organic salt-nitrate reaction scenarios are analyzed in calculation note 
HNF-3588, Organic Complexant Topical Report, and the results of the 
analysis are presented in HNF-SDWM-SAR-067, Tank Farms Final 
Safery Analysis Report, Chapter 3.0, "Hazard and Accident Analyses." 

SL The threshold temperature for significant chemical heating is not known 
exactly. The WASTE temperature in applicable tanks is required to be 
< 250 O F  to prevent the tank WASTE from reaching a "chemical 
&away" threshold temperature. The SL was conservatively selected at 
the assumed WASTE saturation temperature. The bulk heating or 
"chemical runaway" reaction is not possible below the WASTE 
saturation temperature. 

The LCSs that protect this SL are included in L C S M O  3.3.2, "DST 
and AWF Tank WASTE Temperature Controls." 
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EASES 

MODE 
APPLICABILITY 

SL 2.1.1 applies at all times (Le., during OPERATION and LIMITED 
MODES) because exceeding the WASTE temperature is possible in 
both MODES. 

PROCESS AREA 
APPLICABILITY 

SL 2.1.1 applies to DSTs and AWF tanks for which the heat load is 
2 21,700 watts (74,000 Btu/h) and fuel content is 2 52 g/L (3.8 wt%) of 
total organic carbon (TOC) unless the tank has been evaluated per the 
method described in calculation note HNF-3588, and determined that a 
bulk chemical runaway is not possible. If the evaluation determines that 
the tank does not have a bulk chemical runaway hazard, even though the 
heat load is 2 21,700 watts (74,000 Btu/h) or fuel content is 2 52 g/L 
(3.8 wt%) of TOC, this SL is not applicable. The only potential organic 
salt-nitrate reaction hazard for DSTs and AWF tanks is a bulk chemical 
runaway. This hazard is analyzed in calculation note HNF-3588. The 
analysis determined that if the TOC of a tank is less than 52 g/L 
(3.8 wt%) and the heat load of the tank is less than 21,700 watts 
(74,000 Bturn), no bulk runaway reaction will occur. If either or both of 
the above criteria are exceeded (i.e., TOC 2 52 g/L [3.8 wt%] or heat 
load 2 21,700 watts [74,000 Sturn]) additional analysis is needed, as 
specified in SL 2.1.1. If additional analysis shows that no bulk runaway 
hazard exists, the temperature limit is not important for preventing bulk 
runaway. If additional analysis shows the hazard exists, the temperature 
limit prevents dry-out of the tanks and prevents a bulk runaway reaction. 
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ACTIONS Exceeding an SL is a VIOLATION. For this situation, proceed in 
accordance with AC 5.4.2, "Response to a Safety Limit VIOLATION." 
There are no actions that can be taken to restore the SL and avoid a 
VIOLATION. Exceeding an SL is indicative of significant multiple 
breakdown of layered protective measures such as LCSSnCOs, 
ACTIONS statements, surveillances, Administrative Controls, and 
Defense-in-Depth controls. 

The actions in response to an SL VIOLATION are derived from DOE 
requirements. The first action is to place the affected tank in the most 
safe and stable condition attainable Immediately (see Section 1.3, 
"Completion Times," for the definition of Immediately). The 
circumstances leading to an SL VIOLATION and the necessary 
recovery activities can vary widely. The fust action is intended to bring 
the facility operation back within the SL, if possible, to prevent 
potential damage to the primary barrier and release to the offsite public 
and onsite workers. The amount of time needed to complete this action 
cannot be set beforehand as it is dependent on the conditions and 
activities that are occurring at the tank at the time of the VIOLATION. 

Subsequent actions specified in procedures include notification of DOE 
and contractor management; occurrence reporting, including the 
evaluation of mot causes and corrective measures to prevent recurrence; 
and longer term actions to determine if any damage may have occurred 
before returning the affected tank to an operational MODE. 

SURVEILLANCE 
REQUIREMENTS 

SRs are not applicable to SLs. SRs necessary to maintain operations 
within the SL are contained within U=S/LCO 3.3.2, "DST and AWF 
Tank WASTE Temperature Controls." These SRs are part of the 
layered approach for protection of the SL. 

REFERENCES HNF-3588, 1998, Organic Complexant Topical Report, Rev. 0, DE&S 
Hanford Inc., Richland, Washington. 

"I-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 
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B 3.0 LIMITING CONDITIONS FOR OPERATION (LCOs) AND SURVEILLANCE 
REQUIREMENTS (SRs) 

Lcos LCO 3.0.1, "LCO Met," through LCO 3.0.7, "Emergency Exceptions," 
establish the general requirements applicable to all LCOs and apply at 
all times, unless otherwise stated. 

LCO 3.0.1 - LCO Met 

LCO 3.0.1 establishes the Applicability within each individual LCO as 
the requirements for when the E O  is required to be met (i.e., when the 
UNIT is in the MODES or other specified conditions of the 
Applicability of each LCO). 

L C m t  

LCO 3.0.2 establishes that upon discovery of a failure to meet an LCO, 
the associated ACTIONS shall be met. The Completion Time of each 
Required Action for an ACTIONS Condition is applicable from the 
point in time that an ACTIONS Condition is entered. The Required 
Actions establish those remedial measures that must be taken within 
specified Completion Times when the requirements of an LCO are not 
met. This LCO establishes that: 

a. Completion of the Required Actions within the specified 
Completion Times constitutes compliance with an E O ;  and 

Completion of the Required Actions is not required when an 
LCO is met within the specified Completion Time, unless 
otherwise specified. 

b. 

(continued) 
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BASES 

LCOs 
(continued) 

LCO 3.0.2 - ACTION Met (continued) 

There are two basic types of Required Actions. The first type of 
Required Action specifies a time limit in which the LCO must be met. 
This time limit is the Completion Time to restore an inoperable system 
or component to OPERABLE status or to restore variables to within 
specified limits. If this type of Required Action is not completed within 
the specified Completion Time, a shutdown may be required to place 
the UNIT in a MODE or condition in which the LCO is not applicable. 
(Whether stated as a Required Action or not, correction of the entered 
Condition is an action that may always be considered upon entering 
ACTIONS). The second type of Required Action specifies the remedial 
measures that permit continued operation of the UNlT that is not further 
restricted by the Completion Time. In this case, compliance with the 
Required Actions provides an acceptable level of safety for continued 
operation. 

Completing the Required Actions is not required when an LCO is met 
or is no longer applicable within the associated Completion Time, 
unless otherwise stated in the individual LCOs. 

The nature of some Required Actions of some Conditions necessitates 
that, once the Condition is entered, the Required Actions must be 
completed even though the associated Conditions are resolved. The 
individual LCOs ACTIONS specify the Required Actions where this is 
the case. 

(continued) 
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LCOS 
(continued) 

LCO 3.0.2 - ACTION Met (continued) 

The Completion Times of the Required Actions are also applicable 
when a system or component is removed from service intentionally. 
The reasons for intentionally relying on the ACTIONS include, but are 
not limited to, performance of Surveillances, preventive maintenance, 
corrective maintenance, or investigation of operational problems. 
Entering ACTIONS for these reasons must be done in a manner that 
does not compromise safety. Intentional entry into ACTIONS should 
not be made for operational convenience. Alternatives that would not 
result in redundant equipment being inoperable should be used instead. 
Doing so limits the time both subsystedtrains of a safety function are 
inoperable and limits the time other conditions exist that result in 
LCO 3.0.3, "ACTION Not Met or ACTION Not Provided," being 
entered. Individual LCOs may specify a time limit for performing an 
SR when equipment is removed from service or bypassed for testing. In 
this case, the Completion Times of the Required Actions are applicable 
when this time limit expires if the SR has not heen completed. 

When a change in MODE or other specified condition is required to 
comply with Required Actions, the UNlT may enter a MODE or other 
specified condition in which a new LCO becomes applicable. In this 
case, the Completion Times of the associated Required Actions would 
apply from the point in time that the new LCO becomes applicable, and 
the ACTIONS Condition@) are entered. 
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BASES 

LCOS 
(continued) 

LCO 3.0.3 - ACTION Not Met or ACTION Not Provided 

[Note: LCO 3.0.3 is not applicable at this time]. 

For ACTIONS not met (VIOLATION), proceed in accordance with 
AC 5.4.3, "Response to a Limiting Condition for Operation and 
Limiting Control Setting VIOLATION." 

All foreseen Conditions are listed in the ACTIONS statements. 
Therefore, all ACTIONS are provided for all foreseen Conditions. 

LCO 3.0.4 - MODE Chances 

[Note: LCO 3.0.4 is not applicable at this time]. 

K O  3.0.5 - Return to Service 

LCO 3.0.5 establishes the allowance of restoring equipment to service 
under administrative controls when it has been removed from service or 
declared inoperable to comply with ACTIONS. The sole purpose of 
this LCO is to provide an exception to LCO 3.0.2, "ACTION Met," to 
allow the performance of SRs to demonstrate: 

a. The OPERABILITY of the equipment being returned to service; 
or 

b. 

The administrative controls are to ensure the time that the equipment is 
returned to service that is in conflict with the requirements of the 
ACTIONS is limited to the time absolutely necessary to perform the 
allowed SRs. This LCO does not provide time to perform any other 
preventive or corrective maintenance. 

The OPERABILITY of other equipment. 
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BASES 

LCOS 
(continued) 

LCO 3.0.6 - Suuuort Svstem LCO Not Met 

[Note: LCO 3.0.6 is not applicable at this time]. 

LCO 3.0.7 - Emereencv Exceutions 

LCO 3.0.7 establishes that in an emergency, if a situation develops that 
is not addressed by the TSRs, facility operating personnel are expected 
to utilize their training and expertise in taking actions to correct or 
mitigate the situation. This LCO applies to both LCOs and ACs. 

Operations personnel may take actions that depart from a requirement in 
the TSRs provided that: (1) an emergency situation exists, (2) these 
actions are immediately needed to protect the health and safety of the 
public and onsite workers, and (3) no action consistent with the TSRs 
can provide adequate or equivalent protection. If emergency actions are 
taken, verbal notifications shall be made to the Manager, U.S. 
Department of Energy (DOE), Richland Operations Office and the 
Manager, DOE Office of River Protection within 2 hours; and by 
written reports to the DOE Office of River Protection Assistant 
Manager for Operations within 24 hours, in accordance with Section 
5.5, "Occurrence Reporting." 
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SRs SR 3.0.1, "SR Met," through SR 3.0.4, "MODE Changes," establish the 
general requirements applicable to all LCOs and apply at all times 
unless otherwise stated. 

SR 3.0.1 - SR Met 

SR 3.0.1 establishes the requirement that SRs must be met during the 
MODES or other specified conditions in the Applicability for which the 
requirements of the JXO apply, unless otherwise specified in the 
individual SRs. This SR is to ensure that Surveillances are performed 
to verify the OPERABILlTY of systems and components, and that 
variables are within specified limits. Failure to meet a Surveillance 
within the specified Frequency, in accordance with SR 3.0.2, 
"Frequencies," constitutes a failure to meet an LCO. 

Systems and components are assumed to be OPERABLE when the 
associated SRs have been met. Nothing in this SR, however, is to be 
construed as implying that systems or components are OPERABLE 
when: 

a. The systems or components are known to be inoperable although 
still meeting the SRs; or 

The requirements of the Surveillance(s) are known not to be met 
between required Surveillance performances. 

b. 

Surveillances do not have to be performed when the UNIT is in a 
MODE or other specified condition for which the requirements of the 
associated LCO are not applicable, unless otherwise specified. The SRs 
associated with a test exception are only applicable when the test 
exception is used as an allowable exception to the requirements of an 
E O .  
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BASES 

SRs 
(continued) 

SR 3.0.1 - SR Met (continued) 

Surveillances, including Surveillances invoked by Required Actions, do 
not have to be performed on inoperable equipment because the 
ACTIONS define the remedial measures that apply. SRs have to be met 
in accordance with SR 3.0.2, "Frequencies," prior to returning 
equipment to OPERABLE status. 

Upon completion of maintenance, appropriate post-maintenance testing 
is required to declare equipment OPERABLE. This includes meeting 
applicable SRs in accordance with SR 3.0.2, "Frequencies." 
Post-maintenance testing may not be possible in the current MODE or 
other specified conditions in the Applicability due to the necessary 
UNIT parameters not having been established. In these situations, the 
equipment may be considered OPERABLE provided testing has been 
satisfactorily completed to the extent possible and the equipment is not 
otherwise believed to be incapable of performing its function. This will 
allow operation to proceed to a MODE or other specified condition 
where other necessary post-maintenance tests can be completed. 

SR 3.0.2 - Freouencies 

SR 3.0.2 establishes the requirements for meeting the specified 
Frequency for Surveillances and any Required Action with a 
Completion Time that requires the periodic performance of the 
Required Action on a "once per. . ." interval. 

SR 3.0.2 permits a 25% extension of the interval specified in the 
Frequency (see Section 1.4, "Frequency"). This extension facilitates 
Surveillance scheduling and considers plant operating conditions that 
may not be suitable for conducting the Surveillance (e.g., transient 
conditions or other ongoing Surveillance or maintenance activities). 

(continued) 
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BASES 

SRs 
(continued) 

SR 3.0.2 - Freauencies (continued) 

The 25% extension does not significantly degrade the reliability that 
results from performing the Surveillance at its specified Frequency. 
This is based on the recognition that the most probable result of any 
particular Surveillance being performed is the verification of 
conformance with the SRs. The exceptions to SR 3.0.2 are those 
Surveillances for which the 25% extension of the interval specified in 
the Frequency does not apply. These exceptions are stated in the 
individual LCOs. The requirements of regulations take precedence over 
the TSRs. The TSRs cannot in and of themselves extend a test interval 
specified in the regulations. Therefore, there would be a Note in the 
Frequency stating, "SR 3.0.2 is not applicable." 

As stated in SR 3.0.2, the 25% extension also does not apply to the 
initial portion of a periodic Completion Time that requires performance 
on a "once per. . ." basis. The 25% extension applies to each 
performance after the initial performance. The initial performance of 
the Required Action, whether it is a particular Surveillance or some 
other remedial action, is considered a single action with a single 
Completion Time. One reason for not allowing the 25% extension to 
this Completion Time is that such an action usually verifies that no loss 
of function has occurred by checking the status of redundant or diverse 
components or accomplishes the function of the inoperable equipment 
in an alternative manner. 

The provisions of SR 3.0.2 are not intended to be used repeatedly 
merely as an operational convenience to extend Surveillance intervals or 
periodic Completion Time intervals beyond those specified. 

(continued) 
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SRs 
(continued) 

SR 3.0.3 - Delav of Reouired Actions 

SR 3.0.3 establishes the flexibility to defer declaring affected equipment 
inoperable or an affected variable outside the specified limits when a 
Surveillance has not been completed within the specified Frequency. A 
delay period of up to 24 hours applies from the point in time that it is 
discovered that the Surveillance has not been performed in accordance 
with SR 3.0.2, "Frequencies," and not at the time that the specified 
Frequency was not met. 

This delay period provides an adequate time limit to complete 
Surveillances that have been missed. This delay period permits the 
completion of a Surveillance before complying with Required Actions 
or other remedial measures would be required that may preclude 
completion of the Surveillance. 

The basis for this delay period includes consideration of UNIT 
conditions, adequate planning, avaifability of personnel, the time 
required to perform the Surveillance, the safety significance of the delay 
in completing the required Surveillance, and the recognition that the 
most probable result of any particular Surveillance being performed is 
the verification of conformance with the SRs. 

When a Surveillance with a Frequency based not on time intervals, but 
upon specified UNIT conditions or operational situations, is discovered 
not to have been perfomed when specified, SR 3.0.3 allows the full 
delay period of 24 hours to perform the Surveillance. 

SR 3.0.3 also provides a time limit for completion of Surveillances that 
become applicable as a consequence of MODE changes imposed by 
Required Actions. 

Failure to comply with specified Frequencies for SRs is expected to be 
an infrequent occurrence. Use of the delay period established by 
SR 3.0.3 is a flexibility which is not intended to be used as an 
operational convenience to extend Surveillance intervals. 

(continued) 
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BASES 

SRs 
(continued) 

SR 3.0.3 - Delay of Reauired Actions (continued) 

If a Surveillance is not completed within the allowed delay period, then 
the equipment is considered inoperable or the variable is considered 
outside the specified limits and the Completion Times of the Required 
Actions for the applicable LCO Conditions begin immediately upon 
expiration of the delay period. If a Surveillance is failed within the 
delay period, then the equipment is inoperable, or the variable is outside 
the specified limits and the Completion Times of the Required Actions 
for the applicable LCO Conditions begin immediately upon the failure 
of the Surveillance. 

Completion of the Surveillance within the delay period allowed by this 
SR, or within the Completion Time of the ACTIONS, restores 
compliance with SR 3.0.1, "SR Met." 

SR 3.0.4 - MODE Changes 

[Note: SR 3.0.4 is not applicable at this time]. 
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B3.1 CONFINEENT 

B 3.1.2 Service Water Pressure Detection Systems 

BASES 

BACKGROUND The LCO on service water pressure detection systems ensures that 
backflow of WASTE into service water piping systems will be detected 
and the WASTE transfer pump shut down to prevent or mitigate 
potential radiological and toxicological consequences to onsite and 
facility workers. 

Liquid WASTES are transferred to and from tank farm storage, 
chemical processing facilities, and related operational UNlTs (e.g., 
receiver vaults, evaporators) through an interconnected network of 
transfer piping and transfer-associated structures such as pits, cleanout 
boxes (COBS), and diversion boxes. The structures serve as secondary 
WASTE confinement for WASTE leaks from the primary piping, 
pumps, valves, and jumpers. 

Flushing systems are located adjacent to single-shell tanks (SSTs), 
double-shell tanks (DSTs), aging waste facility (AWF) tanks, and 
double-contained receiver tanks (DCRTs) in the tank farms. Raw water 
is used to flush out pumps and piping after a WASTE transfer, pump 
priming, and transfer line pressure testing. Raw water is normally 
supplied through the Hanford Site service water system, which is 
connected directly to the WASTE transfer system piping. The salt well 
jet pumping system is supplied by an aboveground water truck or a 
temporary water tank. 

During water supply operations, WASTE transfer pumps 
PHYSICALLY CONNECTED to the service water supply are placed 
under administrative lock per AC 5.20, "Transfer Pump Administrative 
Lock Controls," thus preventing inadvertent WASTE flow into the 
service water piping. When water supply operations are not being 
performed, the pressure in the piping connecting the transfer piping and 
the service water piping is normally negligible. 

(continued) 
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BASES 

BACKGROUND 
(continued) 

Pressure detection systems are installed between the service water 
system and the WASTE transfer system piping. As pressure increases, 
the service water pressure detection system detects the pressure 
increase, and actuates either an automatic interlock via the master pump 
shutdown system or an alarm to alert personnel to manually shut down 
the WASTE transfer pumps. During WASTE transfer operations, this 
prevents an inadvertent WASTE flow into the service water piping from 
a misrouting of WASTE, valve leakage, or valve failure. 

During WASTE transfer operations, WASTE is pumped under pressure. 
If WASTE were to backflow into the flushing system and a breach of 
the pressure boundary were to occur in a transfer-associated structure 
(i.e., pit) or in abovegrade flushing system piping, the ensuing leak 
could release material outside of the transfer-associated structure. 
Leaks can result from small holes or cracks in piping, defective or 
degraded seals or gaskets on pumps, Hanford connectors, and valves, or 
misroutes through compromised piping. Mechanisms such as aging, 
corrosion, erosion, water hammer, overpressure, freezing, mechanical 
fatigue, thermal stresses, construction flaws, and human error 
(misalignments of valves) can lead to these failures. 

An OPERABLE service water pressure detection system allows for the 
early detection of pressure increases so that PHYSICALLY 
CONNECTED WASTE transfer pumps can be shut down before 
significant pressure is observed between the transfer system piping and 
the service water piping. An OPERABLE service water pressure 
detection system is therefore considered to physically disconnect the 
two piping systems, depending on how the system pressure boundary 
integrity is tested (see definition of PHYSICALLY CONNECTED). 
When the PHYSICALLY CONNECTED WASTE transfer pumps are 
shut down, leakage of WASTE into the service water piping is 
precluded. As a result, service pits outside the tank farms that supply 
service water are not considered PHYSICALLY CONNECTED when 
protected by an OPERABLE service water pressure detection system 
and do not require TSR controls associated with PHYSICALLY 
CONNECTED systems. 
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APPLICABLE 
SAFETY scenario: Waste Transfer Leak. 
ANALYSES 

Service water pressure detection systems are required for one accident 

Waste Transfer Leak 

A wide spectrum of potential WASTE leaks is analyzed in calculation 
note RPP-5667, Stochastic Consequence Analysis for Waste Leaks, and 
the results of the analysis are presented in "l-SD-WM-SAR-067, 
Tank Farms Final Safety Analysis Report, Chapter 3.0, "Hazard and 
Accident Analyses." These WASTE leaks may generate aerosols 
through the mechanisms of spray, splash/splatter, and wet entrainment, 
although gamma shine is typically the dominant contributor to 
radiological dose. Based on the results of the analysis, the unmitigated 
release of radiological and toxicological material could exceed onsite 
risk guidelines. Service water pressure detection systems decrease 
consequences of the accident below onsite risk guidelines and 
potentially limit exposure to facility workers. 

Backflows of WASTE into the service water piping system can 
pressurize and potentially leak from the system. Service water pressure 
detection systems prevent large backflows of WASTE by detecting 
rising pressure between the two closed isolation valves that indicates 
that WASTE is leaking by the first valve. There are two strategies for 
responding to backflows of WASTE that are detected by the service 
water pressure detection system. One strategy involves relying on 
operator action to shut down the WASTE transfer pump and the other 
strategy involves relying on the master pump shutdown system interlock 
to automatically shut down the pump. 

(continued) 
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APPLICABLE 
SAFETY 
ANALYSES integrity is tested. 
(continued) 

The safety function of the pressure switch interlock or alarm systems 
can be either (1) or (2 )  depending on how the system pressure boundary 

(1) If the system pressure boundary integrity is tested to full transfer 
system pressure, the safety function is to detect backflow into the piping 
systems PHYSICALLY CONFECTED to the WASTE transfer route, 
and to either interlock, or alarm to alert operators to take action to shut 
down the transfer pump (of other motive force), thus preventing a 
WASTE leak from the transfer system, and thereby decreasing the 
frequency of the accident. The pressure switch interlock or alarm 
systems may also be connected to the master pump shutdown system, 
which will automatically shut down the transfer pump. 

By testing the service water pressure detection system pressure 
boundary integrity to full transfer system pressure, the piping is 
considered to be physically disconnected at the first closed isolation 
valve of the detection system that is downstream of the source of 
pressurized WASTE. 

(2) If the system pressure boundary integrity is tested to a pressure less 
than the full transfer system pressure, then leakage from the system 
cannot be dismissed. In this situation the safety function is to detect 
backflow into the piping systems PHYSICALLY CONNECTED to the 
WASTE transfer route and to either interlock or alarm to alert operators 
to take action to shut down the transfer pump (or other motive force), 
and alarm to alert operators to take response actions to limit exposure to 
onsite and facility workers, thus decreasing the consequences of the 
accident. The pressure switch interlock or alarm systems may also be 
connected to the master pump shutdown system, which will 
automatically shut down the transfer pump. 

By testing the service water pressure detection system pressure 
boundary integrity to a pressure less than the full transfer system 
pressure, the piping is considered to be physically disconnected at the 
second closed isolation valve of the detection system that is downstream 
of the source of pressurized WASTE. 
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LCO Service water pressure detection systems that are PHYSICALLY 
CONNECTED to an ACTIVE WASTE transfer pump not under 
administrative lock per AC 5.20, "Transfer Pump Administrative Lock 
Controls," are required to be OPERABLE at all times to prevent 
potential pressurized leak events downstream of the pressure detection 
system. As pressure increases, the systems alert personnel (via an 
alarm) or actuate (via an interlock) to shut down the WASTE transfer 
pumps. This eliminates the potential for WASTE to enter the service 
water system, therefore preventing WASTE leaks in the system. 

For a service water pressure detection system to be considered 
OPERABLE, it must be configured (e.g., valve alignments) such that a 
rise in pressure in the associated piping can be detected. This pressure 
setpoint must be 5 20 lb/in2 gauge, and must include either failsafe 
alarms or interlocks to stop PHYSICALLY CONNECTED WASTE 
transfer pumps from running. For an alarm to be considered 
OPERABLE, both the alarm location and the WASTE transfer pump 
shutdown location(s) must be continuously staffed, with a means of 
direct communication between the two locations. The value of the 
setpoint accounts for instrument error and will ensure that a loss of 
pressure boundary integrity will be detected before encountering the 
maximum operating ranFe value (250 lb/in2 gauge) and lowest analyzed 
pressure value (50 lb/in gauge). This minimizes leakage concerns 
downstream of the service water pressure detection system. A service 
water pressure detection system in an activated alarm/interlock state is 
considered inoperable (except 5 30 minutes during pump priming or 
flushing activities), as it is incapable of detecting future pressure rises 
through its associated transfer piping. The electrical distribution system 
(support system) is required to provide electrical power as part of 
OPERABILITY of the system. Continuous electrical power is not 
required. 

(continued) 
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LCO 
(continued) 

The Note identified in the LCO allows the service water pressure 
detection system to be inoperable for 5 30 minutes during local WASTE 
transfer pump priming or flushing for operational flexibility. Service 
water pressures greater than 20 lb/in2 (part of OPERABILl" of the 
system) are needed in order to prime jet pumps and for flushing 
activities. Therefore, the setpoint could be exceeded and the Note is 
required to continue the activities. Other PHYSICALLY 
CONNECTED WASTE transfer pumps can continue to operate for 
- e 30 minutes while the service water pressure detection system is 
inoperable. 

The 3@minute time allowance in the Note does not significantly 
increase the likelihood of a pressurized leak. The activities are manned, 
for short durations (Le., less than 30 minutes), and include several 
indications that the activity is successful, with no WASTE being 
misrouted. These indications include: Hoses and connections visible 
by the operator; an in-line water meter, which is functionally tested at 
each use, displaying the flow direction in the flush line; pump pressure 
instrumentation showing the flush water reaching its destination; and, 
the service water pressure detection switch is VERIFIED as operational 
when it goes from a clear to an activated state at the start of the 
activities. 

Once the pump priming or flushing activities are complete, the service 
water pressure detection system is cleared to 
becomes OPERABLE. The local transfer pump cannot be started until 
the service water pressure detection system is OPERABLE. 

Functional requirements for determining the OPERABILITY of service 
water pressure detection systems in flushing systems are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILl" of the service water pressure detection systems may be 
found in procedures. 

20 lb/in2 gauge and 
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MODE 
APPLICABILITY 

LCO 3.1.2 applies during OPERATION and LIMlTED MODES at all 
times. In OPERATION MODE, pressurized WASTE resulting in a leak 
within the flushing system could occur if isolation valves leak during a 
transfer, if WASTE is misrouted, or if a WASTE transfer pump is 
inadvertently started. This LCO also applies during LIMlTED MODE 
to protect against misroutings from OPERATION MODE tanks 
conducting transfers where LIMlTED and OPERATION MODE tank 
transfer systems are PHYSICALLY CONNECTED. 
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BASES 

PROCESS AREA 
APPLICABILlTY 

LCO 3.1.2 applies to those permanently installed service water pressure 
detection systems that are PHYSICALLY CONNECTED to an 
ACTIVE WASTE transfer pump not under administrative lock. This 
Applicability is established based on the consideration that WASTE 
transfers are possible on transfer routes PHYSICALLY CONNECTED 
to ACTIVE WASTE transfer pumps not under administrative lock, and 
therefore the potential exists for WASTE to enter the flushing system 
unless the service water pressure detection system is OPERABLE. 

Service water pressure detection systems that are not PHYSICALLY 
CONNECTED to an ACTIVE WASTE transfer pump, and those 
systems that are PHYSICALLY CONNECTED to an ACTWE WASTE 
transfer pump that is under administrative lock are not required to be 
OPERABLE, as transfers are precluded on these routes; and, therefore, 
leakage into the flushing systems is not possible. 
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BASES 

PROCESS AREA 
APPLICABJLlTY 
(continued) 

Service water pressure detection systems must be OPERABLE for 
structures that are PHYSICALLY CONNECTED to the 242-A 
Evaporator vessel, when the vessel contains WASTE, regardless of 
administrative lock status. This control is required to minimize the 
consequences from a potential accident as a result of gravity flow 
causing a WASTE leak. In accordance with the definitions in the 
Operational Safety Requirements (OSRs) for the 242-A Evaporator 
("F-SD-WM-SAR-023.242-A Evaporator Safety Analysis Report, 
Chapter 1 l.O), the 242-A Evaporator vessel (C-A-1) shall be assumed to 
contain WASTE when (1) the vessel is "empty" and (2) "feed is 
not being transferred into the vessel. "Empty" and "feed are defined in 
the 242-A Evaporator OSRs as follows: 

"Empty": As applied to the evaporator vessel, C-A-1, it is the 
condition when the dump valves, HV-CA1-7 and 
HV-CAI-9, have been opened and as much liquid as 
possible has been allowed to drain. Residual liquids and 
solids may remain on some surfaces. After draining, the 
dump valves may be closed. 

As applied to the evaporator vessel, C-A-1, it is the 
WASTE transferred from tank 102-AW feed pump pit 
241-AW-02E through an evaporator feed line into the 
evaporator vessel. The term also applies to WASTE 
transferred from other DSTs to the 102-AW feed pump 
pit, or into tank 102-AW, for transfer into the 
Evaporator. 

"Feed": 

The 242-A Evaporator process condensate and water/flush water in the 
evaporator vessel are not considered WASTE (see definition of 
WASTE). 

LCO 3.1.2 does not apply to the 204-AR Waste Unloading Facility 
(Waste Unloading Room) and salt well pump in-line dilution systems. 
Refer to LCO 3.1.6, "Backflow Prevention Systems," and associated 
BASES for applicable controls. 
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Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

With an inoperable service water pressure detection system, 
performance of Required Action A.l establishes a safe condition for the 
facility by stopping WASTE transfer(s), transfer line flushing, pump 
priming, and transfer line pressure testing associated with 
PHYSICALLY CONNECTED WASTE transfer pumps Immediately. 
This eliminates the potential for leakage to the flushing systems. The 
Completion Time of Immediately emphasizes the importance of 
bringing the transfer system to an unpressurized condition. When 
manual action is required to stop WASTE transfers, the 30 minutes 
assumed in the Chapter 3.0 analysis to limit consequences are 
considered adequate to shut down the WASTE transfer pumps. See 
HNF-SD-WM-SAR-067, Chapter 13.0, "Human Factors," for further 
discussion. 

The Note in Required Action A. 1 allows for draining of the transfer 
system piping. This is allowed because there is insufficient pressure 
during draining of WASTE in the transfer system to cause leakage to 
the flushing system. The WASTE transfer pump would he shut down at 
this time, and the only motive force for draining would be gravity. The 
transfer system is drained according to procedures. 

- A.2 

Placing an administrative lock on PHYSICALLY CONNECTED 
WASTE transfer pumps ensures that future pressurization of the transfer 
route from WASTE will not occur while either the service water 
pressure detection system is inoperable, or the integrity of the pressure 
boundary protecting the service water system is degraded. The 
Completion Time of Immediately emphasizes the importance of 
maintaining the transfer system in an unpressurized condition. 
Completion of this Required Action will remove the affected service 
water pressure detection system from the Process Area Applicability. 

B.1 

Restoring service water pressure detection systems Immediately 
minimizes the risk from a surface leak resulting in a pool due to gravity 
flow from the 242-A Evaporator. 
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SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the E O .  For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.1.2.1 

This Surveillance is required to VERIFY that service water pressure 
detection systems are OPERABLE. The Frequency of once within 
72 hours prior to removing an administrative lock from a 
PHYSICALLY CONNECTED WASTE transfer pump or introducing 
WASTE into the 242-A Evaporator vessel ensures that the system is 
OPERABLE before any transfer operations are initiated. An acceptable 
means of performing this Surveillance is to VERIFY that the last 
FUNCTIONAL TEST is valid. 

SR 3.1.2.2 

This Surveillance requires a FUNCTIONAL TEST to be performed on 
the service water pressure. detection systems and VERIFY a setpoint of 
- e 20 Ib/in2 gauge on increasing pressure. The basis for the value of the 
setpoint is discussed in the BASES LCO section. 

The FUNCTIONAL TEST includes an isolation valve check and 
pressure test to VERIFY that there is no significant leakage between the 
fust and second closed isolation valves of the service water pressure 
detection system that are downstream of the source of pressurized 
WASTE. 

The Frequency of 365 days is based on the manufacturers' 
recommendations and normal industrial practice for environmentally 
protected instrumentation. In situations where the master pump 
shutdown system interlock is being credited with automatically shutting 
down the transfer pump, the interlock function shall be tested as part of 
the FUNCTIONAL TEST. 
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REFERENCES HNF-SD-WM-SAR-023,242-A Evaporator Safety Analysis Report, as 
amended, Fluor Hanford, Inc., Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RPP-5667,2OOO, Stochastic Consequence Analysis for Waste Leaks, 
Rev. 0, Fluor Federal Services, Richland, Washington. 
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B 3.1 CONFINEMENT 

B 3.1.3 Transfer Leak Detection Svstems 

BACKGROUND The K O  on transfer leak detection systems ensures that leaks from the 
WASTE transfer system will be detected and the WASTE transfer pump 
shut down to mitigate potential radiological and toxicological 
consequences to onsite and facility workers. 

Liquid WASTES are transferred to and from tank farm storage, 
chemical processing facilities, and related operational UNlTs (e.g., 
receiver vaults, evaporators) through an interconnected network of 
transfer piping and transfer-associated structures such as pits, cleanout 
boxes (COBS), and diversion boxes. The structures serve as secondary 
WASTE confinement for WASTE leaks from the primary piping, 
pumps, valves, and jumpers. 

These structures are equipped with transfer leak detection systems that 
include alarms or interlocks with WASTE transfer pumps via the master 
pump shutdown system. Upon detection of WASTE leakage from the 
primary piping, pumps, valves, or jumpers, these leak detection systems 
function to alert operators to the presence of the leak so that the 
associated WASTE transfer pump(s) can be shut down. Leak detectors 
may be connected to the master pump shutdown system, which will 
automatically shut down the transfer pump upon receipt of an alarm 
signal. 

The typical transfer leak detection system consists of a conductivity 
probe leak detection element (LDE) and an induction relay circuit 
connected to interlocks or panel alarms with the alarms repeated on a 
computerized system. An exception is the level monitoring system used 
in two Aging Waste Facility leak detection pits that collect leakage from 
the side-fill line encasements. The level monitoring system consists of 
weight factor instruments and alarms, with a portable conductivity 
probe (zip cord) as an alternative level detection method. 
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APPLICABLE 
SAFETY 
ANALYSES 

Transfer leak detection systems are required for one accident scenario: 
Waste Transfer Leak. 

Waste Transfer Leak 

A wide spectrum of potential WASTE leaks is analyzed in calculation 
note RPP-5667, Stochastic Consequence Analysis for Waste Leaks, and 
the results of the analysis are presented in HNF-SD-WM-SAR-067, 
Tank Farms Final Safety Analysis Report, Chapter 3.0, "Hazard and 
Accident Analyses." WASTE leaks that occur in the primary pipes of 
encased transfer lines will drain through the encasement and accumulate 
in WASTE transfer-associated structures. WASTE may also leak 
directly into a WASTE transfer-associated structure through piping, 
valves, pumps, or jumpers. These WASTE leaks may generate aerosols 
through the mechanisms of spray, splashlsplatter, and wet entrainment, 
although gamma shine is typically the dominant contributor to 
radiological dose. Based on the results of the analysis, the unmitigated 
release of radiological and toxicological material could exceed onsite 
risk guidelines. Transfer leak detection systems decrease consequences 
of the accident below onsite risk guidelines and potentially limit 
exposure to facility workers. 

The primary means for mitigating the onsite consequences from such 
WASTE leaks is to detect the leak, shut down the transfer pump, and 
evacuate the onsite and facility workers. There are two strategies for 
responding to leaks that are detected by the transfer system leak 
detectors. One strategy involves relying on operator action to shut down 
the WASTE transfer pump and the other strategy involves relying on the 
master pump shutdown system interlock to automatically shut down the 
Pump. 

The safety function of the transfer leak detection systems is to detect 
WASTE transfer system leaks in WASTE transfer-associated structures 
and to provide an alarm to alert operators to take mitigative action to 
shut down the transfer pump (or other motive force) and to take 
response actions to limit exposure to onsite and facility workers, thus 
limiting the volume of WASTE leaked and the time that workers are 
exposed to the leaked WASTE, thereby decreasing the consequences of 
the accident. The transfer leak detection systems may also be connected 
to the master pump shutdown system, which will automatically shut 
down the transfer pump. 
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B 3.1.3 

LCO The requirement for transfer leak detection system OPERABLlTY has 
been specified to provide detection capability of leaks from the WASTE 
transfer system. Transfer leak detection systems provide the first 
indication of a transfer system leak, and either automatically shut down 
the WASTE transfer pump (via the master pump shutdown system 
interlock) or alert operators to shut down the WASTE transfer pump 
(alarm) to limit the potential radiological and toxicological 
consequences to onsite and facility workers. 

An OPERABLE transfer leak detection system consists of at least one 
leak detection system (as described in Background) typically installed 
near the structure's floor in a manner that will enable it to detect a leak. 
The OPERABILITY requirement for permanently installed conductivity 
probe systems includes either failsafe alarm functions or interlocks 
associated with the master pump shutdown system. For an alarm to be 
considered OPERABLE, both the alarm location and the WASTE 
transfer pump shutdown location(s) must be continuously staffed, with a 
means of direct communication between the two. 

For the master pump shutdown system interlock to be considered 
OPERABLE, it must receive the alarm signal from the transfer leak 
detection system and automatically shut down the associated WASTE 
transfer pump within 30 minutes of receiving the signal. The required 
response time of 30 minutes to shut down the transfer pump upon 
receipt of an alarm signal is based on operator response, which is an 
alternative strategy for responding to WASTE leaks and provides the 
limiting response time in RPP-5667. 

Portable conductivity probes (zip cords) may be used as an alternative to 
weight factor instrumentation and alarms in Aging Waste Facility leak 
detection pits that collect leakage from the side-fill line encasements. 
Portable conductivity probes used for this purpose must be included in 
and meet the requirements of AC 5.19, "Process Instrumentation and 
Measuring and Test Equipment," and must be field-tested immediately 
prior to use. For the system to be considered OPERABLE, the readout 
location and the WASTE transfer pump shutdown location(s) must be 
continuously staffed, with a means of direct communication between the 
two. 

(continued) 
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BASES 

LCO 
(continued) 

A leak detection system in an activated alarm state is considered 
inoperable, as it is incapable of providing indication of leakage during 
future transfers through its associated structure. The electrical 
distribution system (support system) is required to provide electrical 
power as part of OPERABILITY of the system. Continuous electrical 
power is not required. 

Functional requirements for determining the OPERABILITY of the 
transfer leak detection systems are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILITY of the transfer leak detection systems may be found in 
procedures. 

MODE Transfer leak detection systems are required to be OPERABLE during 
APPLICABILITY both OPERATION and LIMlTED MODES. WASTE transfers are 

possible in both MODES, making the potential for leakage possible 
(and therefore requiring the presence of OPERABLE leak detection 
systems) in both MODES. 
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Detection Systems 
B 3.1.3 

PROCESS AREA 
APPLICABILUY 

Transfer leak detection systems associated with process pits, diversion 
boxes, vault pits, and cleanout boxes PHYSICALLY CONNECTED to 
a WASTE transfer pump that is not under administrative lock per 
AC 5.20, "Transfer Pump Administrative Lock Controls," are required 
to be OPERABLE. Therefore, this applies not only to transfer leak 
detection systems associated with structures on the transfer route, but to 
those structures that are connected to that route as well, regardless of the 
number of isolation valves intervening between the transfer route and 
the structure. 

As long as any ACTIVE WASTE transfer pump is PHYSICALLY 
CONNECTED to a transfer route and is not administratively locked per 
AC 5.20, there is a potential for leakage to any interconnected structure 
because of an inadvertent pump start. When all pumps PHYSICALLY 
CONNECTED to a structure are either administratively locked out per 
AC 5.20 or made INACTIVE, the LCO no longer applies to the leak 
detection system associated with that structure. 

Note that, regardless of administrative lock status, leak detection is 
required for all process pits, diversion boxes, and cleanout boxes that 
are PHYSICALLY CONNECTED to the 242-A Evaporator vessel, 
when the vessel contains WASTE. This control is required to minimize 
the consequences from a potential accident as a result of gravity flow 
causing a WASTE leak. In accordance with the definitions in the 
Operational Safety Requirements (OSRs) for the 242-A Evaporator 
(HNF-SD-WM-SAR-023,242-A Evaporator Safety Analysis Report, 
Chapter 11.0). the 242-A Evaporator vessel (C-A-I) shall be assumed to 
contain WASTE when (1) the vessel is "empty" and (2) "feed" is 
not being transferred into the vessel. "Empty" and "feed" are defined in 
the 242-A Evaporator OSRs as follows: 

(continued) 
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PROCESS AREA "Empty": 
APPLICABILITY 
(continued) 

As applied to the evaporator vessel, C-A-1, it is the 
condition when the dump valves, HV-CAI-7 and 
HV-CA1-9, have been opened and as much liquid as 
possible has been allowed to drain. Residual liquids and 
solids may remain on some surfaces. After draining, the 
dump valves may be closed. 

As applied to the evaporator vessel, C-A-1, it is the 
WASTE transferred from tank 102-AW feed pump pit 
241-AW-02E through an evaporator feed line into the 
evaporator vessel. The term also applies to WASTE 
transferred from other DSTs to the 102-AW feed pump 
pit, or into tank 102-AW, for transfer into the 
Evaporator. 

"Feed: 

The 242-A Evaporator process condensate and water/flush water in the 
evaporator vessel are not considered WASTE (see definition of 
WASTE). 
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ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

If a transfer leak detection system has been found to be inoperable, 
whether because of equipment malfunction or being within an alarm 
state, transfers associated with PHYSICALLY CONNECTED WASTE 
transfer pumps must be stopped Immediately. This minimizes the 
potential for any future or additional leakage into the structure. When 
manual action is required to stop WASTE transfers, the 30 minutes 
assumed in the Chapter 3.0 analysis to limit consequences are 
considered adequate to shut down the WASTE transfer pumps. See 
HNF-SD-WM-SAR-067, Chapter 13.0, "Human Factors," for further 
discussion. 

No further transfers on PHYSICALLY CONNECTED routes may occur 
until such time as the Conditions are exited or unless further Required 
Actions specifically allow stopped transfers to be restarted. 

The Note allows transfer system draining and flushing to be performed 
once transfers have been stopped. The transfer system is drained and 
flushed involving limited quantities of WASTE and flush water, 
according to procedures. 

A.2.1.A.2.2.1.andA.2.2.2 

An administrative lock must be placed on PHYSICALLY 
CONNECTED WASTE transfer pumps per AC 5.20, "Transfer Pump 
Administrative Lock Controls." In this state no transfers having the 
potential to leak into the associated structure will be possible. 
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One alternative is to place the administrative lock within 8 hours of 
entry into Condition A. The Completion Time of 8 hours allows for 
restoration activities to bring the system to OPERABLE status and exit 
the E O  ACTIONS in the case where inoperability is caused by small, 
easily corrected problems. The value of 8 hours is judged to be 
acceptable because, with WASTE transfers stopped, the risk of a 
transfer system leak in the affected location during this time interval is 
small. By placing the administrative lock within 8 hours if restoration 
cannot be achieved, the leak detection system will be placed outside the 
Applicability of this LCO. 

As an alternative to placing administrative locks on PHYSICALLY 
CONNECTED WASTE transfer pumps within 8 hours, an alternate set 
of Required Actions may be performed. If a VERIFICATION that there 
is no detectable leakage in the affected leak detection location can be 
made within 8 hours of entry into Condition A, and once per hour 
thereafter using an alternate means of leak detection, then transfers that 
were in progress may be continued, provided the appropriate 
administrative locks are in place within a total of 24 hours from entry 
into Condition A. This will allow short duration transfers to be 
completed under controlled conditions. The terminology "no detectable 
leakage" means that OPERABLE leak detection systems are not in an 
activated alanning state on respective instrumentation as noted by 
steady-lit or flashing indicators or notation. 

The Note preceding A.2.2.1 states that once the initial VERIFICATION 
of no detectable leakage has been made, transfers in progress may be 
restarted. This acknowledges that if a determination can be made that 
there is no detectable leakage within the structure (i.e., there is no leak 
present on the transfer route path), and VERIFICATIONS can be made 
periodically to confirm that this state is maintained, that these 
temporary, compensatory measures are sufficient to allow short duration 
transfers to be completed with minimal risk. Acceptable forms of 
alternate leak detection may include manual conductivity probes (e.g., 
zip cords), either read manually or wired into an available alarm system, 
or a video camera positioned within the pit such that its display can 
detect leakage to the structure's floor. 

(continued) 
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BASES 

ACTIONS 
(continued) 

The initial VERIFICATION Completion Time of 8 hours is judged to 
be acceptable because of the small likelihood of leakage to the structure 
for this time period when transfers have been stopped. The value also 
allows time to establish an alternate means of VERIFICATION within 
the structure. 

The Completion Time of once per hour thereafter ensures that a change 
of conditions within the structure (i.e., leakage) will be detected and 
response actions taken to manage risk to onsite receptors. The value of 
2,640 gal (353 fi3) is based on the average leak rate for discharge open 
conditions of 44 gdmin (RPP-5667) for a one-hour duration. Leak 
rates higher than 44 gdmin are. possible. Higher leak rates might 
overflow the structure before the leak is detected by the alternate leak 
detection control, in which case the hazard (WASTE pool) would be 
detected by visual observation. Leak detection response is thus 
somewhat slower under alternate leak detection conditions. However, 
the risk of slower detection is offset by the limited duration (24 hours) 
allowed for this condition. Allowing for alternate leak detection on 
structures smaller than 2,640 gal (e.g., COBS) is not prudent because 
overflow can occur quickly and be a significant exposure hazard to 
facility workers near the structure. 

Even with these compensatory measures, administrative locks must be 
placed on PHYSICALLY CONNECTED WASTE transfer pumps 
within 24 hours of entry into Condition A. The purpose of this 
Required Action is to limit the time that compensatory measures are 
relied on in place of the designated transfer leak detection system. 

The Completion Time of 24 hours recognizes that the likelihood of a 
leak occurring during this time remains small and that a compensatory 
transfer leak detection system is available. 

B.1 
Restoring leak detection Immediately minimizes the time at risk from a 
WASTE leak. 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR @e., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.1.3.1 

A FUNCTIONAL TEST on transfer leak detection systems that use 
permanently installed conductivity probes is performed once within 
92 days prior to removing the administrative lock on any 
PHYSICALLY CONNECTED WASTE transfer pump or introducing 
WASTE into the 242-A Evaporator vessel. After this test, additional 
FUNCTIONAL TESTS are performed every 92 days until all 
PHYSICALLY CONNECTED WASTE transfer pumps are under 
administrative lock. For leak detection systems in structures that are 
PHYSICALLY CONNECTED to the 242-A Evaporator vessel when it 
contains WASTE, the additional FUNCTIONAL TESTS are performed 
every 92 days until the vessel does not contain WASTE. This 
FUNCTIONAL TEST Frequency has been established based on 
operating experience and the maintenance recall system. The 
FUNCTIONAL TEST includes a VERIFICATION that prior 
maintenance activities have not affected probe positioning, such that it 
is capable of detecting a leak in a manner consistent with the 
assumptions within WP-5667. In situations where the master pump 
shutdown system interlock is being credited with automatically shutting 
down the transfer pump, the interlock function shall be tested as part of 
the FUNCTIONAL TEST. 

SR 3.1.3.2 

The FUNCTIONAL TEST for the weight factor instrumentation and 
alarm system used in AWF leak detection pits is performed in 
accordance with instrument and alarm calibration procedures once 
within 182 days prior to removing the administrative lock on any 
PHYSICALLY CONNECTED WASTE transfer pump. After this test, 
additional FUNCTIONAL TESTS are performed every 182 days, until 
all PHYSICALLY CONNECTED WASTE transfer pumps are under 
administrative lock. This FUNCTIONAL TEST Frequency has been 
established based on operating experience and the maintenance recall 
system. 
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REFERENCES HNF-SD-WM-SAR-023,242-A Evaporator Safety Analysis Report, as 
mended, Fluor Hanford, Inc., Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
mended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RPP-5667,2000, Stochastic Consequence Analysis for Waste Leaks, 
Rev. 0, Fluor Federal Services, Richland, Washington. 
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B3.1 CONFINEMENT 

B 3.1.4 Ventilation Stack Continuous Air Monitor (CAM) Interlock Svstems 

BACKGROUND Primary tank exhaust stack radiation monitoring systems are provided to 
detect releases from off-normal or postulated accident events. The 
exhaust stack monitoring systems each have a continuous air monitor 
(CAM) and a proportional record sampler. The CAM monitors beta- 
gamma activity in the particulate emissions from the stack through 
sampling probes mounted in the stack. Interlocks shut down the 
ventilation system when high radiation levels are detected. The 
ventilation system CAMS also have remote alarms that detect the failure 
of the monitoring equipment. 

Sources of high-efficiency particulate air (HEPA) filter failures include 
exposure to high temperatures or pressures. The CAM detects 
breakthrough of the ventilation system HEPA filters. The CAM and 
interlock protects against the continued unfiltered release of radiological 
and toxicological material following the breach of the filter. 
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APPLICABLE 
SAFETY 
ANALYSES 

Ventilation stack CAM interlock systems are required for two accident 
scenarios: (1) High-Efficiency Particulate Air Filter Failure - Exposure 
to High Temperature. or Pressure (Note: Controls for an unfiltered 
release are covered by this accident) and (2) Unfiltered Release (Waste 
Retrieval Sluicing System [WRSS] operations). 

Hieh-Efficiencv Particulate Air Filter Failure - Exwsure to High 
TemDerature or Pressure (Note: Controls for an unfiltered release are 

HEPA filter failure scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-062, HEPA Filter Failure By Fire or Heater 
Overtemperature and Subsequent Unfiltered Release, 
WHC-SD-WM-CN-063, Releasesfrom Failed HEPA Filters Due to an 
Overpressurization Event, HNF-SD-WM-CN-099, Radiological and 
Toxicological Analyses of Tank 241-AY-102 and Tank 241-C-106 
Ventilation Systems, and HNF-4585,244-CR Vault Calculation Note) 
and the results of the analysis are presented in HNF-SD-WM-SAR-067, 
Tank Farms Final Safety Analysis Report, Chapter 3.0, "Hazard and 
Accident Analyses.'' HEPA filter failures are also analyzed in 
WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code, and the results of the analysis are presented 
in HNF-SD-WM-SAR-067, Addendum 1, Chapter 3.0. Based on the 
results of the analysis, the unmitigated release of radiological and 
toxicological material could exceed onsite risk guidelines. Ventilation 
stack CAM interlock systems decrease consequences of the accident 
below onsite risk guidelines. 

The ventilation stack CAM interlock that detects a potential unfiltered 
release and shuts off the ventilation system within 10 minutes for 
single-shell tanks (SSTs) with active ventilation (permanent or portable) 
only, double-shell tanks (DSTs), aging waste facility (AWF) tanks, and 
the 244-CR Vault is credited in the analysis to stop the ventilation 
system thereby terminating an unfiltered release. This action mitigates 
the potential consequences of an unfiltered release when a HEPA filter 
fire occurs or a high-pressure event occurs that affects the HEPA filter, 
to maintain radiological and toxicological consequences below risk 
guidelines. 

The safety function of the ventilation stack CAM interlock systems is to 
shut down the ventilation system when high radionuclide particulate 
activity is detected by the CAM, limiting radioactive material releases to 
the atmosphere and thus decreasing the consequences of the accident. 

covered bv this accident). or Unfiltered Release fWR S S )  
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BASES 

LCO The ventilation stack CAM interlock to the ventilation system is 
required to be OPERABLE whenever active ventilation (permanent or 
portable) is operating. The CAM interlock actuates when the 
ventilation stack radiation level is greater than 10,OOO cpm and is 
interlocked to shut down the ventilation system. This automatic 
interlock action stops continued unfiltered discharge of radiological and 
toxicological material through the ventilation stack following the breach 
of a filter. The interlock does not prevent a potential unfiltered release, 
high-pressure, or high-temperature event from occurring, but mitigates 
the potential consequences by terminating further discharges through the 
ventilation stack. 

The accident analysis assumes that the CAM will actuate an interlock 
on increasing radiation that exceeds a preset level. Because a specific 
setpoint was not identified in the analysis, a setpoint of 10,OOO cpm has 
been selected based on normal operating practice. 

This LCO ensures that the interlock is OPERABLE when active 
ventilation (permanent or portable) is operating. For a CAM and its 
associated interlock to be considered OPERABLE, it must measure the 
radiation level in the sampled flow stream, detect levels in excess of the 
preset level, and activate an interlock that will shut down the ventilation 
system when the preset level is exceeded. The electrical distribution 
system (support system) is required to provide electrical power as part 
of OPERABILITY of the system. Continuous electrical power is not 
required. 

Functional requirements for determining the OPERABILITY of the 
ventilation stack CAM interlock are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILITY of the CAM interlock may be found in procedures. 

MODE 
APPLICABILITY 

LCO 3.1.4 applies during OPERATION and L,IMlTED tank MODES 
because unfiltered releases, high pressures, or high temperatures can 
occur in both of these MODES. 
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BASES 

PROCESS AREA 
APPLIC ABJLJTY 

LCO 3.1.4 applies to the CAM interlock associated with the primary 
tank for DSTs and AWF tanks, SSTs with active ventilation (C and SX 
tank farms), and the 244-CR Vault when active ventilation is operating. 
Included is the CAM interlock associated with the AWF 241-AZ-702 
recirculation fans. LCO 3.1.4 also applies to the CAM interlock 
associated with portable tank ventilation systems when the system is 
operating. When active ventilation is not operating, the events analyzed 
in the accident analysis are mitigated below risk guidelines (Le., there is 
no requirement to shut down the fans when the fans are not already 
operating). 

Note: For ventilation systems that have HEPA filter differential 
pressure (dP) interlock systems (LCO 3.1.8) and HEPA filter controls 
(AC 5.18) implemented, the option exists to use either the ventilation 
stack CAM interlock system or the HEPA filter dP interlock system 
(and HEPA filter controls). See also the BASES for LCO 3.1.8, where 
the adequacy of HEPA filter differential pressure as a safety control is 
discussed. 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

Restoring the ventilation stack CAM interlock to OPERABLE status 
Immediately is necessary because with the ventilation system running, a 
degradation of the HEPA filter could result in unacceptable releases. If 
the ventilation system is stopped, the LCO is no longer applicable. 
However, because of flammable gas control requirements it is not 
desirable to stop the ventilation system so it is essential to restore the 
CAM interlock. 

(continued) 
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A.2 and A.3 

VERIFICATION once per 2 hours that interlock actuation is not 
required using an alternate monitoring method is required. One 
acceptable alternate monitoring method used consists of field checks on 
the environmental record sampler filter paper by radiological control 
personnel using a Geiger-Mueller (GM) counter (pancake GM survey 
meter), which typically uses the same principle of operation as the 
CAM. This alternate monitoring method provides a relative comparison 
of the radiation level indicated by the CAM. If a radiation level increase 
is indicated on the record sampler filter paper, actions are taken to 
determine the rate of increase and quantify the level according to 
administrative procedures. The GM counters are CALIBRATED 
periodically and source checked prior to use. Another acceptable 
alternate monitoring method is to use the primary ventilation stack 
CAM if the monitoring function of the CAM continues to operate 
properly to monitor exhaust stack discharges. 

This compensatory measure taken while the ventilation stack CAM 
interlock is inoperable ensures that discharges of radiological and 
toxicological material through the stack will not occur for long periods 
while the interlock is inoperable. 

It is noted that the analysis with controls does not analyze active 
ventilation operation of more than 10 minutes under accident conditions 
of a high pressure or temperature that fails the HEPA filters. However, 
the consequences associated with a 10-minute duration were 
significantly below the risk guidelines. The possibility of a HEPA filter 
failure with unacceptable consequences during this short time span is 
judged to be sufficiently low to allow ventilation to continue with 
heightened management awareness while the interlock system is 
restored. Where the ventilation stack CAM interlock systems apply as 
specified in the Process Area Applicability section, this acknowledges 
the importance of maintaining ventilation whenever possible because of 
flammable gas concerns, as covered under LCOs 3.2.1, "DST and AWF 
Tank Ventilation Systems" and 3.2.2, "SST Ventilation Systems - 
Active." Should radiation in the stack reach levels greater than 
10,OOO cpm, the ventilation system on the affected tank(s) must be 
stopped Immediately. At this point, knowledge of the degraded 
condition of the HEPA filters makes shutting down the ventilation 
system a necessary action despite flammable gas considerations, as a 
hazardous situation (i.e., an unfiltered radiological and toxicological 
material release) actually does exist in the affected tank(s). 

Completion of Required Action A.3 places the affected CAM interlock 
system outside the Applicability of this K O .  
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BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the K O  ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.1.4.1 

This Surveillance requires an inspection to be performed to VERIFY 
that the ventilation stack CAMS are OPERABLE at least once per 
48 hours. The Surveillance is performed by Radiological Control 
Technicians and VERIFIED to be met by operations management. The 
inspection consists of simple system checks that are performed 
according to established CAM inspection criteria and the results are 
documented on CAM inspection checklists. Examples of system checks 
include: CAM flow rates, meter readings, alarm setpoints, integrity of 
fittingltubing connections, power lights, light indicators, and any 
damage that may have occurred. Based on operating experience, these 
simple system checks have proven to be highly effective in identifying 
most CAM failures in a timely manner. 

The Frequency of 48 hours is derived from the evaluation of CAM 
availability in RPP-5453, Availability Analysis ofthe Ventilation Stack 
CAM Interlock System. The evaluation in RPP-5453 assumes a 24-hour 
Frequency in order to maintain a CAM availability of 0.99, as implied 
in the safety analysis. The desired system reliability of 0.99 can be 
obtained even with a Frequency of 48 hours, plus a 25% extension 
(48 hours + 12 hours). The CAM inspections are normally performed 
more frequently (i.e., daily) according to procedures. 
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BASES 

SURVEILLANCE SR 3.1.4.2 
REQUIREMENTS 
(continued) This Surveillance requires a source check of the ventilation stack CAMS 

to be performed at l e h  once per 3 1 days. The Surveillance is 
performed by Radiological Control Technicians and VERIFIED to be 
met by operations management. The source check VERIFIES that the 
CAM count rate is within the established response range. During the 
source check, the rubber O-rings and sample filters are also VERIFIED 
to be in place and in good condition. Based on operating experience, 
these monthly source checks have proven to be effective in identifying 
CAM failures not detected during daily inspections. 

The Frequency of 3 1 days is derived from the evaluation of CAM 
availability in RPP-5453. The evaluation in RPP-5453 assumes a 
30-day Frequency in order to maintain a CAM availability of 0.99, as 
implied in the safety analysis. The desired system reliability of 0.99 can 
be obtained even with a Frequency of 3 1 days, plus a 25% extension 
(31 days + 7 days). 

SR 3.1.4.3 

This Surveillance requires a FUNCTIONAL TEST to be performed on 
the ventilation stack CAM interlock at least once per 92 days. The 
FUNCTIONAL TEST demonstrates that the ventilation system will stop 
when a setpoint greater than 10,000 cpm is exceeded. 

The accident analysis assumes that the CAM will actuate an interlock 
on increasing radiation that exceeds a preset level. Because a specific 
setpoint was not identified in the analysis, a setpoint of 10,000 cpm has 
been selected based on normal operating practice. Actual CAM 
setpoints are conservatively below 10,000 cpm to meet airborne 
emission requirements and to allow flexibility in adjustment based on 
radon decay products. 

The Frequency of 92 days is based on the manufacturers' 
recommendations and normal industrial practice for instrumentation. 
The Frequency is also derived from the evaluation of CAM availability 
in RPP-5453. The evaluation in RPP-5453 concluded that this quarterly 
FUNCTIONAL TEST, in addition to required CAM inspections and 
source checks, is necessary in order to maintain a CAM availability of 
0.99, as implied in the safety analysis. Based on operating experience 
and CAM failure data in RPP-5453, the Frequency of 92 days has 
proven to be adequate. 
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BASES 

SURVEILLANCE SR 3.1.4.4 
REQUIREMENTS 
(continued) This Surveillance reauires a CALIBRATION to be uerformed on the 

ventilation stack C& interlock loop at least once per 365 days. The 
CALIBRATION shall document that the CAM interlock responds as 
required when compared with a known standard by testing from the 
sensor input to the interlock actuation device. The 365-day Frequency 
is based on current practice and is considered adequate to monitor 
adverse trends in instrumentation performance. 

REFERENCES HNF-4585, 1999,244-CR Vault Calculation Note, Rev. 0, Fluor Daniel 
Northwest, Inc., Richland, Washington. 

of Tank 241-AY-IO2 and Tank 241-C-IO6 Ventilation Systems, 
Rev. lE, Fluor Daniel Northwest, Inc., Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RF’P-5453,2000, Availability Analysis of the Ventilation Stack CAM 
Interlock System, Rev. 0, Lockheed Martin Hanford 
Corporation, Richland, WA. 

WHC-SD-WM-CN-022, 1996, Evaluation of Potential and 
Consequences of Steam Bump in High Heat Waste Tanks and 
Assessment and Validation of GOTH Computer Code, Rev. OB, 
Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-WM-CN-062, 1996, HEPA Filter Failure by Fire or Heater 
Overtemperature and Subsequent Unfiltered Release, Rev. 2, 
Duke Engineering & Services Hanford, Richland, Washington. 

to an Overpressurization Event, Rev. 2, Duke Engineering & 
Services Hanford, Richland, Washington. 

HNF-SD-WM-CN-099, 1998, Radiological and Toxicological Analyses 

WHC-SD-WM-CN-063.1996, Releases from Failed HEPA Filters Due 
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B 3.1 CONFINEMENT 

B 3.1.5 ReDIacement Cross-Site Transfer Svstem (RCSTS) Pressure Relief Valve (PRV) 
and Ru~ture Disk 

In accordance with Wagoner, 1997, transfers through the replacement cross-site transfer line 
WT-SLL3 160 are not authorized. HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis 
Report, Addendum 2, "Safety Analysis for the Replacement Cross-Site Transfer System," Section 
5.3.3 documents the basis for L€O 3.1.5, which specifically applies to transfers through this line. 
The BASES for LCO 3.1.5 will be added after DOE Office of River Protection approval for 
transfers through line WT-SLL3160 is granted. 

REFERENCES: 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as amended, CH2M HILL 
Hanford Group, Inc., Richland, Washington. 

Wagoner, J. D., 1997, Contract Number DE-AC06-%RL13200 -Approval of Authorization Basis 
(AB) Amendment Package For Project W-058, Replacement Cross-Site Transfer System 
(letter 97-WSD-247 to H. J. Hatch, Fluor Daniel Hanford, Inc., December 15), U.S. 
Department of Energy, Richland Operations Office, Richland, Washington. 
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B 3.1.6 Backflow Prevention Svstems 

BACKGROUND Liquid WASTES are transferred to and from tank farm storage, 
chemical processing facilities, and related operational UNITS (e.g., 
receiver vaults, evaporators) through an interconnected network of 
transfer piping and transfer-associated structures such as pits, cleanout 
boxes (COBS), and diversion boxes. The structures serve as secondary 
WASTE confinement for WASTE leaks from the primary piping, 
pumps, valves, and jumpers. 

Raw water is used to flush out pumps and piping during and after 
WASTE transfers, pump priming, and transfer line pressure testing. 
Raw water is normally supplied through the Hanford Site service water 
system, which is connected directly to the WASTE transfer system 
piping. Water may also be supplied by water trucks or holding tanks. 

A backflow prevention system is required to be installed between the 
raw water system or other service systems PHYSICALLY 
CONNECTED to an ACTIVE WASTE transfer pump not under 
administrative lock. An example of a backflow prevention system 
consists of two check valves to prevent backflow of WASTE. Between 
the two check valves there is a reduced differential pressure relief valve 
that drains the interspace during a backflow condition. During WASTE 
transfer operations, this system prevents an inadvertent WASTE flow 
into the raw water piping from a misrouting of WASTE, valve leakage, 
or valve failure. 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

The 204-AR Waste Unloading Facility (Waste Unloading Room) and 
salt well pump in-line dilution backflow prevention systems are 
required for one accident scenario: Waste Transfer Leak. 

Waste Transfer Leak 

During WASTE transfer operations, WASTE is pumped under pressure. 
If WASTE were to backflow into the raw water system andor other 
service systems, and a breach of the pressure boundary were to occur, a 
leak could release material. Leaks can result from: small holes or 
cracks in piping; defective or degraded seals or gaskets on pumps, 
Hanford connectors, and valves; or misroutes through compromised 
piping. Mechanisms such as aging, corrosion, erosion, water hammer, 
overpressure, freezing, mechanical fatigue, thermal stresses, 
construction flaws, and human error (e.g., misalignment of valves) can 
lead to these failures. 

A wide spectrum of potential WASTE leaks is analyzed in calculation 
note RPP-5667, Stochstic Consequence Analysis for waste Leaks, and 
the results of the analysis are presented in HNF-SD-WM-SAR-067, 
Tank Farms Final Safety Analysis Report. Various types of leaks from 
piping or struchms can be caused by backflow of WASTE when 
accompanied by leaks within the raw water system. Based on the 
results of the analyses, an unmitigated release of radiological and 
toxicological material could exceed onsite risk guidelines. Backflow 
prevention systems prevent pressurized leaks and maintain radiological 
and toxicological consequences below risk guidelines. 

The safety function of the backflow prevention systems located in the 
204-AR Waste Unloading Facility (Waste Unloading Room) and for the 
salt well pump in-line dilution systems is to prevent a backflow of 
WASTE into Tank Farm raw water systems as well as raw water 
systems and service systems leading to the 204-AR Waste Unloading 
Facility (Mechanical Equipment Room) where a leak could occur. This 
decreases the frequency of the Waste Transfer Leak accident. 
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B 3.1.6 

LCO The backflow prevention systems in the 204-AR Waste Unloading 
Facility (Waste Unloading Room) and for the salt well pump in-line 
dilution systems that are PHYSICALLY CONNECTED to an ACTIVE 
WASTE transfer pump not under administrative lock per AC 5.20, 
"Transfer Pump Administrative Lock Controls," are required to be 
OPERABLE at all times to prevent potential pressurized leak events 
downstream of the backflow prevention system. It provides protection 
against backflow caused by both backpressure and backsiphonage. An 
example of a backflow preventer that could be used consists of two 
spring-loaded check valves and a spring-loaded, diaphragm-actuated 
differential pressure relief valve located in the zone between the check 
valves. 

For the backflow prevention systems to be considered OPERABLE, 
they must be installed within the design limits set by the manufacturer. 
The backflow prevention systems must be tested annually. 

Functional requirements for determining the OPERABILITY of the 
backflow prevention systems are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILITY of the backflow prevention system may be found in 
procedures. 

MODE 
APPLICABILITY 

LCO 3.1.6 applies during OPERATION and LIMlTED MODES at all 
times. In OPERATION MODE, pressurized WASTE resulting in a leak 
within the flushing system could &cur if isolation valves leakduring a 
transfer, if WASTE is misrouted, or if a WASTE transfer pump is 
inadvertently started. This E O  also applies during LIMITED MODE 
to protect from misroutings from OPERATION MODE tanks 
conducting transfers where LJMITED and OPERATION MODE tank 
transfer systems are PHYSICALLY CONNECTED. 

PROCESS AREA 
APPLICABILITY 

LCO 3.1.6 applies to the permanently installed 204-AR Waste 
Unloading Facility (Waste Unloading Room) backflow prevention 
system and salt well pump in-line dilution systems that are 
PHYSICALLY CONNECTED to an ACTTVE WASTE transfer uumu 
not under administrative lock. This Applicability is established 6aseci 
on the consideration that WASTE transfers are possible on transfer 
routes PHYSICALLY CONNECTED to ACTIVE WASTE transfer 
pumps not under administrative lock, and therefore the potential exists 
for WASTE to enter the raw water or other service systems. The 
backflow prevention system must be OPERABLE or the system must be 
physically disconnected from the ACTIVE WASTE transfer pump not 
under administrative lock. 
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ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

A A 1  

With an inoperable backflow prevention system (Le., system fails the 
FUNCTIONAL TEST), performance of Required Action A. 1 
establishes a safe condition for the facility by stopping WASTE 
transfer(s), transfer line flushing, pump priming, and transfer line 
pressure testing associated with PHYSICALLY CONNECTED 
WASTE transfer pumps Immediately. This eliminates the potential for 
leakage to the raw water system. The Completion Time of Immediately 
emphasizes the importance of bringing the transfer system to an 
unpressurized condition. When manual action is required to stop 
WASTE transfers, the 30 minutes assumed in the Chapter 3.0 analysis 
to limit consequences are considered adequate to shut down the 
WASTE transfer pumps. See "F-SD-WM-SAR-067, Chapter 13.0, 
"Human Factors," for further discussion. 

The Note in Required Action A.l allows for draining of the transfer 
system piping. This is allowed because there is insufficient pressure 
during draining of WASTE in the transfer system to cause leakage to 
the raw water system. The WASTE transfer pump would be shut down 
at this time, and the only motive force for draining would be gravity. 
The transfer system is drained according to procedures. 

Placing an administrative lock on PHYSICALLY CONNECTED 
WASTE transfer pumps ensures that future pressurization of the transfer 
route from WASTE will not occur while either the backflow prevention 
system is inoperable, or the integrity of the pressure boundary protecting 
the raw water system is degraded. The Completion Time of 
Immediately emphasizes the importance of maintaining the transfer 
system in an unpressurized condition. 

Bases 
A 3.1.6-4 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 
32 
33 
34 
35 
36 

HNF-SD-WM-TSR-006 REV 2 Backflow Prevention 
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SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (i.e., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.1.6.1 

This Surveillance is required to VERIFY that the 204-AR Waste 
Unloading Facility (Waste Unloading Room) and salt well pump in-line 
dilution backflow prevention systems are OPERABLE. The Frequency 
of once within 72 hours prior to removing an administrative lock from a 
PHYSICALLY CONNECTED WASTE transfer pump ensures that the 
system is OPERABLE before any transfer operations are initiated. An 
acceptable means of performing this Surveillance is to VERJFY that the 
last FUNCTIONAL TEST is valid. 

SR 3.1.6.2 

This Surveillance requires a FUNCTIONAL TEST to be performed on 
the backflow prevention systems. The Frequency of 365 days is based 
on manufacturer recommendations and normal industrial practice. 

REFERENCES HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RPP-5667,2000, Stochastic Consequence Analysis for Waste Leaks, 
Rev. 0, Fluor Federal Services, Richland, Washington. 
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B 3.1.8 High-Efficiency Particulate Air Filter Differential Pressure Interlock Svstems 

BASES 

BACKGROUND High-efficiency particulate air (HEPA) filter differential pressure (dP) 
interlock systems prevent filter failure due to excessive filter loading, 
and mitigate unfiltered releases due to high temperature or pressure 
conditions. 

HEPA filter systems are provided on ventilation systems to reduce the 
likelihood of unfiltered releases of radiological and toxicological 
material to the environment. All of the ventilation systems subject to 
this LCO have two stages of HEPA fdters installed in series within a 
filter "train," thereby providing protection against an unfiltered release 
should there be a single stage failure. Multi-stage HEPA filters in series 
provide backup filtration in the event of damage, deterioration, or 
failure of a single filtration stage. A HEPA filter stage may consist of 
either one single filter or a bank of multiple filters, depending on the 
particular system design. On some systems, parallel HEPA filter trains 
exist, providing the capability to direct the exhaust air stream through 
either train. These configurations allow for continued operation of the 
ventilation system during testing, maintenance, or filter replacement 
activities. 

HEPA filter failure due to excessive filter loading is postulated to occur 
from several conditions such as moisture, condensation build-up, or loss 
of ventilation system heaters. The HEPA filter dP interlock system 
detects a high dP from the "loading" of the filters as it occurs across the 
first stage of filters or across the entire filter bank (multiple stages of 
filters), as applicable, and the ventilation system is shut down well 
before HEPA filter design failure limits are reached. Other sources of 
HEPA filter failures include either a high temperature or pressure 
condition, which causes a complete failure of the HEPA filtration 
system to perform its function, resulting in an unfiltered release of 
radiological and toxicological material. The HEPA filter dP interlock 
system detects a low dP across the last stage of filters, and the 
ventilation system is shut down, thereby terminating and mitigating the 
release. 
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BASES 

BACKGROUND 
(continued) 

The HEPA filter dP interlock system consists of a system of pressure 
sensing, readout (indication), and switching control equipment that has 
proven to be reliable across the industry. The system includes the 
following equipment: . dP transmitters across the first and last stages of HEPA filtration 

or across the entire filter bank (multiple stages of filters), as 
applicable 
Programmable logic controller to receive dP transmitter inputs 
and provide outputs to actuate the ventilation system trip 
Piping for connection, testing, and CALIBRATION. 

The HEPA filter dP interlock system continuously monitors HEPA filter 
dP while the ventilation system is operating. 

. 

. 
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APPLICABLE 
SAFETY 
ANALYSES 

HEPA filter dP interlock systems are required for two accident 
scenarios: (1) High-Efficiency Particulate Air Filter Failure - Exposure 
to High Temperature or Pressure (Note: Controls for an unfiltered 
release are covered by this accident) and (2) Unfiltered Release (Waste 
Retrieval Sluicing System [WRSS] operations). 

Hieh-Efficiency Particulate Air Filter Failure - Exuosure to Hiph 
Temoerature or Pressure (Note: Controls for an unfiltered release are 
covered bv this accident). or Unfiltered Release WRSS) 

HEPA filter failure scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-062, HEPA Filter Failure By Fire or Heater 
Overtemperature and Subsequent Unfiltered Release, 
WHC-SD-WM-CN-063, Releases from Failed HEPA Filters Due to an 
Overpressurization Event, "F-SD-WM-CN-099, Radiological and 
Toxicological Analyses of Tank 241-AY-102 and Tank 241-C-106 
Ventilation Systems, and "F-4585.244-CR Vault Calculation Note) 
and the results of the analysis are presented in HNF-SD-WM-SAR-067, 
Tank Farms Final Safety Analysis Report, Chapter 3.0, "Hazard and 
Accident Analyses." HEPA filter failures are also analyzed in 
WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code, and the results of the analysis are presented 
in HNF-SD-WM-SAR-067, Addendum 1, Chapter 3.0. Based on the 
results of the analysis, the unmitigated release of radiological and 
toxicological material could exceed onsite risk guidelines. HEPA filter 
dP interlock systems mitigate consequences of the accident to below 
onsite risk guidelines. 

The HEPA filter dP interlock that detects a potential unfiltered release 
and shuts off the ventilation system within 10 minutes for single-shell 
tanks (SSTs) with active ventilation (permanent or portable) only, 
double-shell tanks (DSTs), aging waste facility (AWF) tanks, and the 
244-CR Vault is credited in the analysis to stop the ventilation system 
thereby terminating an unfiltered release. This action mitigates the 
potential consequences of an unfiltered release when a HEPA filter fire 
occurs or a high-pressure event occurs that affects the HEPA filter, to 
maintain radiological and toxicological consequences below risk 
guidelines. 
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RASES 

APPLICABLE 
SAFETY 
ANALYSES 
(continued) 

The safety functions of the HEPA filter dP interlock systems are (1) to 
shut down the ventilation system when high dP is detected by the dP 
system, thereby preventing the release of radiological and toxicological 
material due to HEPA filter loading and subsequent failure, thus 
reducing the likelihood of HEPA filter failure events due to the accident 
and (2) to shut down the ventilation system when low dP is detected by 
the dP system, thereby limiting the radiological and toxicological 
material released to the atmosphere and thus decreasing the 
consequences of the accident. 
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BASES 

LCO The HEPA filter dP interlock to the ventilation system is required to be 
OPERABLE whenever active ventilation (permanent or portable) is 
operating. The dP interlock actuates when low or high dP limits are 
exceeded and is interlocked to shut down the ventilation system. This 
automatic interlock action prevents and/or mitigates unfiltered discharge 
of radiological and toxicological material through the ventilation stack. 
As a preventive control for filter failure due to excessive filter loading, 
the "loading" of the filters with moisture is detected as it occurs, and the 
ventilation system is shut down well before HEPA filter design failure 
limits are reached. As a mitigative control for potential high 
temperature or pressure conditions that result in filter failure, the 
ventilation system is shut down to mitigate consequences by terminating 
further discharges through the ventilation stack. 

The basis for the high and low dP limits for applicable stages of HEPA 
filtration is as follows: 

First Stage HEPA Filtration . High dP limit 5 5.90 inches water gauge (WG). 

The high dP limit of 5 5.90 inches WG for the first stage of HEPA 
filtration protects an analysis assumption of 10 inches WG. As a 
bounding assumption, the analysis for HEPA filter failure due to 
overpressurization conservatively assumes failure to occur at 10 inches 
WG with an overpressurization event of any duration. The dF' limit of 
- < 5.90 inches WG provides a safety factor to allow for decreased filter 
strength due to aging and deterioration. The dP limit is higher than for 
the rest of the filters because the first filter traps most of the material in 
the exhaust stream and loads up much faster than the downstream 
filters. 

It should be noted that the procurement specification for HEPA filters 
requires that filters be capable of continuously withstanding dP as high 
as 10 inches WG while maintaining the specified filtration efficiency. 
This is a very conservative limit, as tests have shown that the filters can 
withstand much higher overpressurization without reduced 
performance. 

(continued) 
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LCO Last Stage HEPA Filtration 
(continued) . Low dP limit 2 0.10 inches WG. 

The low dP limit of 2 0.10 inches WG for the last stage of HEPA 
filtration is set as high as possible while maintaining an acceptable 
operating "buffer" between the dP limit and the initial clean-filter dP at 
the lowest measured operating flow rates for the subject ventilation 
systems. For a clean, newly installed filter, the initial resistance across 
the HEPA filter at rated flow is approximately 1.0 inch WG (per 
manufacturer's data). 

Functional requirements for determining the OPERABUTY of the 
HEPA filter dP interlock systems are also defined in 
"F-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILITY of the dP interlock may be found in procedures. 

MODE 
APPLICABJLlTY 

LCO 3.1.8 applies during OPERATION and LIMlTED MODES 
because unfiltered releases, high pressures, or high temperatures can 
occur in both of these MODES. 

PROCESS AREA 
APPLICABILITY 

LCO 3.1.8 applies to the HEPA filter dP interlock system associated 
with the primary tank for DSTs and AWF tanks, SSTs with active 
ventilation (C and SX tank farms), and the 244-CR Vault when active 
ventilation is operating. Included is the HEPA filter dP interlock system 
associated with the AWF 241-A2702 recirculation fans. LCO 3.1.8 
also applies to the HEPA filter dP interlock system associated with 
portable tank ventilation systems when the system is operating. When 
active ventilation is not operating, the events analyzed in the accident 
analysis are prevented andor mitigated below risk guidelines (i.e., there 
is no requirement to shut down the fans when the fans are not already 
operating). 

Note: For ventilation systems that have HEPA filter dP interlock 
systems and HEPA filter controls (AC 5.18) implemented, the option 
exists to use either the ventilation stack CAM interlock system 
(LCO 3.1.4) or the HEPA filter dP interlock system (and HEPA filter 
controls). 
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BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

_. A. 1 

Restoring the HEPA filter dP interlock system to OPERABLE status 
Immediately is necessary because with the ventilation system running, a 
degradation of the HEPA filter could result in unacceptable releases. If 
the ventilation system is stopped, the LCO is no longer applicable. 
However, because of flammable gas control requirements it is not 
desirable to stop the ventilation system so it is essential to restore the 
HEPA filter dP interlock. 

A.2 and A.3 

VERIFICATION once per 2 hours that interlock actuation is not 
required using an alternate monitoring method is required. One 
acceptable alternate monitoring method used consists of field checks on 
the environmental record sampler filter paper by radiological control 
personnel using a Geiger-Mueller (GM) counter (pancake GM survey 
meter), which typically uses the same principle of operation as the 
continuous air monitor (CAM) that is installed on the exhaust stack to 
monitor radiological discharges. This alternate monitoring method 
provides a relative comparison of the radiation level indicated by the 
CAM. If a radiation level increase is indicated on the record sampler 
filter paper, actions are taken to determine the rate of increase and 
quantify the level according to administrative procedures. The GM 
counters are CALIBRATED periodically and source checked prior to 
use. Another acceptable alternate monitoring method is to use the 
primary ventilation stack CAM if the monitoring function of the CAM 
continues to operate properly to monitor exhaust stack discharges. 

This compensatory measure taken while the HEPA filter dP interlock 
system is inoperable ensures that discharges of radiological and 
toxicological material through the stack will not occur for long periods 
while the interlock is inoperable. 

(continued) 
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BASES 

ACTIONS 
(continued) 

It is noted that the analysis with controls does not analyze active 
ventilation operation of more than 10 minutes under accident conditions 
of a high pressure or temperature that fails the HEPA filters. However, 
the consequences associated with a 10-minute duration were 
significantly below the risk guidelines. The possibility of a HEPA filter 
failure with unacceptable consequences during this short time span is 
judged to be sufficiently low to allow ventilation to continue with 
heightened management awareness while the interlock system is 
restored. Where the HEPA filter dP interlock systems apply as 
specified in the Process Area Applicability section, this acknowledges 
the importance of maintaining ventilation whenever possible because of 
flammable gas concerns, as covered under LCOs 3.2.1, "DST and AWF 
Tank Ventilation Systems" and 3.2.2, "SST Ventilation Systems - 
Active." Should radiation in the stack reach levels greater than 
10,OOO cpm, the ventilation system on the affected tank(s) must be 
stopped Immediately. At this point, knowledge of the degraded 
condition of the HEPA filters makes shutting down the ventilation 
system a necessary action despite flammable gas considerations, as a 
hazardous situation (Le., an unfiltered radiological and toxicological 
material release) actually does exist in the affected tank(s). 

Because a specific stack level was not identified in the analysis, an 
indication of 10,OOO cpm has been selected based on normal operating 
practice. Actual CAM readings are conservatively below 10,OOO cpm to 
meet airborne emission requirements and to allow flexibility in 
adjustment based on radon decay products. 

Completion of Required Action A.3 places the affected HEPA filter dP 
interlock system outside the Applicability of this LCO. 
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SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the K O .  For this situation, entry into 
the K O  ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.1.8.1 

This Surveillance requires an inspection to be performed to VERIFY 
that the HEPA filter dP interlock system is operating every 48 hours. 
The inspection includes taking dP readings for the first or last stage of 
HEPA filtration, or across the entire filter bank (multiple stages of 
filters), as applicable; checks of the status of dP alarms in instrument 
and control buildings; and checks for any damage that may have 
occurred. 

Because the HEPA filter dP interlock system is new, the Surveillance 
provides baseline operational history and reliability data to ensure that 
the system functions as required and expected according to the 
manufacturer's reliability data for critical equipment components. The 
system's performance is tracked and trended according to procedures 
and corrective actions taken, as appropriate. 

The Frequency of 48 hours is specified in order to support an evaluation 
of the equipment CALIBRATIONS, functionality, and compatibility of 
the system with respect to the tank WASTE environment. The 
evaluation will he used to develop the basis for removing the ventilation 
stack CAM interlock system (LCO 3.1.4) as an alternative control. The 
system inspections are normally performed more frequently (Le., daily) 
according to procedures. 
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HNF-SD-WM-TSR-006 REV 2 HEPA Filter Differential 
Pressure Interlock Systems 

B 3.1.8 

SURVEILLANCE SR 3.1.8.2 
REOUIREMENTS 
(continued) This Surveillance requires a FUNCTIONAL TEST to be performed on 

the HEPA filter dP interlock system every 365 days. The 
FUNCTIONAL TEST demonstrates that the ventilation system will stop 
when high or low dP limits are exceeded across applicable stages of 
HEPA filtration. 

The FUNCTIONAL TEST is performed with the injection of simulated 
signals into the system. High and low dP signals are injected into the 
system to VERIFY shutdown of the ventilation system when injection 
signals reach preset dP limits. The functions of the programmable logic 
controller and relays are tested as part of the FUNCTIONAL TEST. 

The Frequency of 365 days is derived from an evaluation of the 
reliability and availability of the HEPA filter dP interlock system in 
WP-5594, Evaluation of Alternative Control for Prevention d o r  
Mitigation of HEPA Filter Failure Accidents at Tank Farm Facilities. 
The evaluation in RPP-5594 used manufacturer's reliability data for 
critical equipment components to predict the number of system failures 
per year. Because of the simplicity of the system design and high 
component reliability, the number of system failures per year is 
predicted to be low. Therefore, the Frequency of 365 days is adequate. 

SR 3.1.8.3 

This Surveillance requires a CALIBRATION to be performed on the 
HEPA filter dP transmitters every 365 days. The CALIBRATION is a 
check of the sensors and VERIFIES that the system responds to 
measured parameters within established accuracies. The 365-day 
Frequency is based on current practice and is considered adequate to 
monitor adverse trends in instrumentation performance. 
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B 3.1.8 

BASES 

REFERENCES HNF-4585, 1999,244-CR Vault Calculation Note, Rev. 0, Fluor Daniel 

HNF-SD-WM-CN-099, 1998, Radiological and Toxicological Analyses 

Northwest, Inc., Richland, Washington. 

of Tank 241-AY-102 and Tank 241-C-106 Ventilation Systems, 
Rev. lE, Fluor Daniel Northwest, Inc., Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

RPP-5594, 2O00, Evaluation of Alternative Control for Prevention 
a d o r  Mitigation of HEPA Filter Failure Accidents at Tank 
Farm Facilities, Rev. 0, CH2M HILL Hanford Group, Inc., 
Richland, Washington. 

Consequences of Steam Bump in High Heat Waste Tanks and 
Assessment and Validation of GOTH Computer Code, Rev. OB, 
Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-WM-CN-062, 1996, HEPA Filter Failure by Fire or Heater 
Overtemperature and Subsequent Unfiltered Release, Rev. 2, 
Duke Engineering & Services Hanford, Richland, Washington. 

to an Overpressurization Event, Rev. 2, Duke Engineering & 
Services Hanford, Richland, Washington. 

WHC-SD-WM-CN-022, 1996, Evaluation of Potential and 

WHC-SD-WM-CN-063, 1996, Releases from Failed HEPA Filters Due 
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B 3.2.1 DST and AWF Tank Ventilation Svstems 

BACKGROUND Flammable gas has been identified as a hazard within tank farm 
facilities. The Justification for Continued Operation (JCO), included in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford Waste 
Storage Tanks and Waste Transfer Facilities," presents a control 
strategy to manage the risk associated with the flammable gas hazads 
within tank farms. One of the key elements of the flammable gas 
control strategy is the use of currently installed active ventilation 
systems on the primary tanks to dilute and remove flammable gases that 
are continuously released from stored WASTE. 

Although the historical requirements related to active ventilation of the 
primary tanks were not established to control flammable gases, 
available gas sample results indicate all sampled tanks are less than 5% 
of the Lower Flammability Limit (LFL). These controls require near 
constant operation of the exhausters for the primary tank ventilation 
system for double-shell tanks (DSTs) and aging-waste facility (AWF) 
tanks. The ventilation system can be VERIFIED to be operating by a 
variety of methods which include but are not limited to air flow rate, 
flow monitoring (e.g., constant flow device [floater] position on the 
inlet to the AW tanks), or primary tank vapor space pressure being 
c 0 inches water gauge (vacuum). Maintaining a vacuum in the DST 
and AWF tanks is expected to be the preferred method for VERIFYING 
that the primary tank active ventilation system is OPERABLE. 
Therefore, based on the JCO, the current ventilation system operating 
practices are judged to be adequate for controlling steady-state 
flammable gas and may be used to support continued operation of these 
tanks. 

(continued) 
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HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

B 3.2.1 

BASES 

BACKGROUND 
(continued) 

The vapor space in the primary tank is normally maintained at a 
negative pressure, with respect to atmospheric pressure, because the 
associated exhaust ventilation system is operating. This tank vapor 
space pressure can be continually monitored, recorded on a strip chart, 
and also read from a local gauge. As the high limit is approached, 
alarms are actuated in the field, control rooms, and at the computerized 
systems. The high-pressure alarm can be used to detect a failure of the 
exhaust ventilation system. 

The primary tank vapor space pressure monitoring and alarm systems or 
monitoring of the ventilation flow provides timely indication to 
operators of ventilation system transients that could potentially atfect 
the ability to remove flammable gases from the tank headspace. This 
timely indication allows for operator action to restore ventilation to 
acceptable operation before flammable gases accumulate to an 
unacceptable level. 

The LCO 3.2.1 control strategy for steady-state accumulation of 
flammable gas needs to be validated in the case of significant changes to 
the hardware, performance or configuration of the ventilation systems. 
The success criteria for validation has been approved by the US. 
Department of Energy as part of the Authorization Basis and is included 
in HNF-SD-WM-SAR-067, Chapter 10.0, "Initial Testing, In-Service 
Surveillance, and Maintenance." 
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"F-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

B 3.2.1 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 

DST and AWF tank ventilation systems are required for two accident 
scenarios: (1) Flammable Gas Deflagrations and (2) Tank Bump (Tank 
241-AZ-101 mixer pump test). 

Flammable Gas Deflagrations 

Flammable gas issues are discussed in "F-SD-WM-SAR-067, 
Appendix K, and the results are presented in HNF-SD-WM-SAR-067, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed onsite risk guidelines and offsite radiological risk 
guidelines in some cases. 

The safety function of the DST and AWF primary tank ventilation 
systems k to prevent the accumulation of flammable gases due to 
steady-state releases, thus decreasing the likelihood of the accident. 

Tank Bumu 

Tank bump scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code, WHC-SD-WM-CN-043, Tank Bump 
Consequence Analysis, and Sathyanarayana, 1997, and the results of the 
analysis are presented in HNF-SD-WM-SAR-067, Addendum 4, "Mixer 
Pump Test (241-AZ-101) Safety Analysis," Chapter 3.0, "Hazard and 
Accident Analysis." Based on the results of the analysis, the 
unmitigated release of radiological and toxicological material could 
exceed onsite risk guidelines. 

The ventilation system for Tank 241-AZ-101 is credited in the analysis 
as a cooling mechanism to remove the heat input due to the Project 
W-151 mixer pump test, providing one source of protection against 
exceeding temperatures at which tank bumps or steam release events are 
postulated to occur. 
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HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

B 3.2.1 

RASES 

E O  The requirement for DST and AWF primary tank ventilation system 
OPERABILITY has been specified to provide a method to minimize the 
accumulation of flammable gas, and heat buildup during the Project 
W-151 mixer pump test in Tank 241-AZ-101, by providing air flow 
through the tank vapor space. This can be demonstrated by a variety of 
methods which include but are not limited to air flow rate, flow 
monitoring (e.g., constant flow device [floater] position on the inlet to 
the AW tanks), or primary tank vapor space pressure being e 0 inches 
water gauge (vacuum). Maintaining a vacuum in the DSTs and AWF 
tanks relative to atmospheric pressure is expected to be the preferred 
method for VERIFYING that the primary tank active ventilation system 
is OPERABLE. The DST and AWF primary tank ventilation systems 
are demonstrated to be OPERABLE in accordance with the Surveillance 
Requirements. LCO 3.2.1 requires active ventilation for the primary 
tank only and does not require any controls for the annulus ventilation 
system. The electrical distribution system (support system) is required 
to provide electrical power as part of OPERABILITY of the system. 
Continuous electrical power is not required. 

Functional requirements for determining the OPERABLlTY of the 
DST and AWF primary tank ventilation systems are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILITY of the ventilation systems may be found in 
administrative procedures. 

MODE 
APPLICABILITY 

LCO 3.2.1 applies in OPERATION and LIMITED tank MODES 
because WASTE stored in the tanks is capable of generating flammable 
gas sufficient to reach the Ln. Therefore, primary tank ventilation for 
the DSTs and AWF tanks is required at all times to remove the 
accumulation of flammable gases from the tank headspace. 

In addition, LCO 3.2.1 applies in OPERATION and LIMlTEiD tank 
MODES for Tank 2 4 1 - a 1 0 1  during the Project W-151 mixer pump 
test, providing one source of protection against heat buildup to prevent 
the tank bump accident analyzed in Addendum 4 of 
HNF-SD-WM-S AR-067. 
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HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

B 3.2.1 

BASES 

PROCESS AREA 
APPLICABILlTY 

E O  3.2.1 applies to all DSTs and AWF tanks. These tanks contain 
WASTE and active primary tank ventilation is required to remove the 
accumulation of flammable gases produced in the primary tanks. The 
L€O applies to permanent and portable ventilation systems. 

In addition, K O  3.2.1 applies to Tank 241-AZ-101 during the Project 
W-151 mixer pump test, providing one source of protection against heat 
buildup to prevent the tank bump accident analyzed in Addendum 4 of 
HNF-SD-WM-S AR-067. 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

If the active primary tank ventilation system is inoperable, all WASTE 
DISTURBING operations and activities, including transfers to and from 
the affected tank, must be stopped Immediately. The Completion Time 
of Immediately emphasizes the importance of stopping operations and 
activities that may affect the flammable gas generation and removal 
rate. 

- A.2 

The active primary tank ventilation system must be restored to 
OPERABLE status Immediately. The generation of flammable gas 
continues and it is essential that the ventilation system be restored to 
minimize an accumulation approaching the LFL. 

In addition, an extended ventilation outage could result in tank WASTE 
conditions conducive to a tank bump during the Project W-151 mixer 
pump test in Tank 241-AZ101. This scenario is not likely because of 
the existing ventilation system backups. 

(continued) 
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HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

B 3.2.1 

ACTIONS - A.3 
(continued) 

The concentration of flammable gas shall be VERIFIED to be 
the LFL in the affected tank. With the active primary tank ventilation 
system inoperable, monitoring the flammable gas concentration allows 
additional actions to be taken to minimize the potential for a 
deflagration if a concentration > 25% of the LFL is reached. The 
Completion Time of once per 72 hours allows time to restore the active 
primary tank ventilation system before the initial VERIFICATION of 
flammable gas concentration is required. The Completion Time of once 
per 72 hours is also adequate for identifying any increase in the 
accumulation of flammable gas so additional actions can be initiated 
before exceeding 25% of the Ln for DSTs and AWF tanks as analyzed 
in the calculation note (HNF-SD-WM-CN-117, Calculations of 
Hydrogen Release Rate at Steady State for Double-Shell Tanks). 

- B.l 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, manned work activities per AC 5.1 1, "Flammable Gas Monitoring 
Controls," shall be stopped Immediately. Stopping manned work 
activities Immediately in the affected tank provides protection for the 
workers and minimizes activities that can produce an ignition source. 

For AWF tanks, the concentration of flammable gas in the annulus 
should also be VEFUFIED as a prudent operating practice, because of 
the interconnection of the annulus with the primary tank. If the 
concentration of flammable gas is > 25% of the LFL in the annulus, 
entry into Condition B of LCO 3.2.6, "Primary Tank Leak Detection 
Systems," is required. For this situation, Condition B of LCO 3.2.6 
applies even if the annulus conductivity probe system and the annulus 
continuous air monitor (CAM) system are OPERABLE. 

25% of 

(continued) 
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HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank 
Ventilation Systems 

B 3.2.1 

BASES 

ACTIONS B.2 
(continued) 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, equipment that can be a potential ignition source shall be 
deenergized, removed, or not used if it does not meet AC 5.10, "Ignition 
Controls." Immediately deenergizing, removing or not using equipment 
that does not meet Ignition Source Control Set #2 in AC 5.10 in the 
ventilation system downstream of the fust mixing point with flow from 
another tank when the ventilation is shut down provides protection for 
the workers and minimizes activities that can produce an ignition 
source. When the ventilation system is shut down, the region 
downstream of the first mixing point with flow from another tank is an 
EX-TANK INTRUSIVE region. When the ventilation system is 
operating, this is a nonintrusive region. Other INTRUSIVE regions of 
the tank also meet Ignition Source Control Set #2 when the ventilation 
system is shut down. 

B.3 
Required Action B.3 requires the tank be restored to a safe condition by 
restoring the active primary tank ventilation system Immediately 
according to a RECOVERY PLAN approved by the CH2M HILL 
Hanford Group, Inc. Vice President, Nuclear Operations Project 
Services. A RECOVERY PLAN is necessary to evaluate the current 
status of the tank and identify the necessary actions to restore the 
primary tank ventilation system because there is no MODE that the 
affected tank can enter where the flammable gas hazard does not exist. 
The actions necessary to restore the primary tank ventilation system 
depend on many variables based on the existing tank conditions. 

Previous Required Actions established as safe and stable a condition in 
the tank as possible until the appropriate restoration actions can be 
identified and implemented. 

The Note for Required Action B.3 permits activities (i.e., transfers, 
INTRUSIVE activities, energizing equipment, and manned work 
activities), according to an approved RECOVERY PLAN, that were 
prohibited by other Required Actions. Approval of the RECOVERY 
PLAN by the CH2M HILL Hanford Group, Inc. Vice President, Nuclear 
Operations Project Services, is sufficient provided it is determined that 
these activities are essential to safe restoration, and if all actions 
invoked are within the current tank farms Authorization Basis. DOE 
Office of River Protection approval is required if proposed actions are 
outside the current tank farms Authorization Basis. 
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B 3.2.1 

BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (i.e., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.2.1.1 

The active primary tank ventilation system on each DST and AWF 
primary tank shall be VERIFIED to be OPERABLE every 24 hours. 
The active ventilation system must be OPERABLE on DST and AWF 
primary tanks to prevent the accumulation of flammable gas > 25% of 
the LFL. In addition, the active ventilation system must be OPERABLE 
in Tank 241-AZ-101 during the Project W-151 mixer pump test. 
VERIFICATION that the active primary tank ventilation system is 
OPERABLE consists of VERIFYING that the ventilation system is 
operating and may be performed by a variety of methods which include 
but are not limited to air flow rate, flow monitoring (e.g., constant flow 
device [floater] position on the inlet to the AW tanks), or primary tank 
vapor space pressure being e 0 inches water gauge (vacuum). 
Maintaining a vacuum in the DSTs and AWF tanks is expected to be the 
preferred method for VERIFYING that the active primary tank 
ventilation system is OPERABLE. The Frequency of 24 hours allows 
time to identify a failure of the active ventilation systems and initiate 
corrective actions based on the flammable gas generation rates for DST 
and AWF tanks, and calculated tank heatup rates for Tank 241-AZ-101 
during the Project W-151 mixer pump test. 
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Ventilation Systems 
B 3.2.1 

SURVEILLANCE 
REQUnUEMENTS 
(continued) 

The minimum time to reach 25% of the LFL for any of the DSTs and 
AWF tanks is 7 days, based on the calculation note HNF-SD-WM-CN- 
117. Performance of SR 3.2.1.1 would identify a failure of the active 
ventilation system within 24 hours, which would require entry into 
Condition A. Required Action A.3 ensures that the concentration of 
flammable gas is determined within 72 hours. Based on the elapsed 
time of 4 days (24 hours + 72 hours), this establishes a conservative 
margin to the predicted 7 days required to reach 25% of the LFL as 
analyzed in the calculation note. This margin allows time to detect and 
respond to an increase in the flammable gas concentration before 
reaching 25% of the LFL. It should also be noted that a flammable gas 
deflagration is not postulated to occur until 100% of the LFL is reached 
and an ignition source is present. The time interval to reach 100% of 
the LFL is considerably longer than the time to reach 25% of the LFL, 
resulting in even further conservatism relative to the detection and 
response requirements in this LCO. 

In addition, the calculated time for WASTE temperatures to reach 
saturation with the ventilation system off in Tank 241-AZ-101 during 
the Project W-151 mixer pump test is 53 hours. Therefore, the 
Frequency of 24 hours provides sufficient safety margin. 

REFERENCES HNF-SD-WM-CN-117, 1997, Calculations of Hydrogen Release Rate 
ar Steady Stare for Double-Shell Tanks, Rev. 0-A, Lockheed 
Martin Hanford Corporation, Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

W-151 Tank AZ-101 Mixer Pump Test (internal memo 
8C453-97-KS-002 to J. P. Hanis and M. F. Pascal, Numatec 
Hanford Corporation, May 29), Numatec Hanford Corporation, 
Richland, Washington. 

Consequences of Steam Bump in High Heat Waste Tanks and 
Assessment and Validation of GOTH Computer Code, Rev. OB, 
Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-WM-CN-043, 1996, Tank Bump Consequence Analysis, 
Rev. 2, Westinghouse Hanford Company, Richland, 
Washington. 

Sathyanarayana, K., 1997, Thermal Analysis in Support of Project 

WHC-SD-WM-CN-022, 1996, Evaluation of Potential and 
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B 3.2 FLAMMABLE GAS 

B 3.2.2 SST Ventilation Svstems - Active 

BACKGROUND Flammable gas has been identified as a hazard within tank farm 
facilities. The Justification for Continued Operation (JCO), included in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford Waste 
Storage Tanks and Waste Transfer Facilities," presents a control 
strategy to manage the risk associated with the flammable gas hazards 
within tank farms. One of the key elements of the flammable gas 
control strategy is the use of currently installed active ventilation 
systems to dilute and remove flammable gases that are continuously 
released from stored WASTE. 

Although the historical requirements related to active ventilation were 
not established to control flammable gases, available gas sample results 
indicate all sampled tanks are less than 5% of the Lower Flammability 
Limit (LFL). These controls require near constant operation of the 
exhausters for single-shell tanks (SSTs) with active ventilation. The 
ventilation system can be VERIFIED to be operating by a variety of 
methods which include but are not limited to absence of ventilation 
alarms, exhaust fan operating lights on, indication of differential 
pressure or vacuum being maintained, or fan energized. Maintaining a 
vacuum in the SSTs is expected to be the preferred method for 
VERIEYING that the active ventilation system is OPERABLE. 
Therefore, based on the JCO, the current ventilation system operating 
practices are judged to be adequate for controlling steady-state 
flammable gas and may be used to support continued operation of these 
tanks. 

Monitoring the ventilation system operation provides timely indication 
to operators of ventilation system transients that could potentially affect 
the ability to remove flammable gases from the tank headspace. This 
timely indication allows for operator action to restore ventilation to 
acceptable operation before flammable gases accumulate to an 
unacceptable level. 
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A 3.2.2-1 
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"F-SD-WM-TSR-006 REV 2 SST Ventilation 
Systems - Active 

B 3.2.2 

RASES 

APPLICABLE 
SAFETY 
ANALYSES 

SST active ventilation systems are required for one accident scenario: 
Flammable Gas Deflagrations. 

Flammable Gas Deflaerations 

Flammable gas issues are discussed in HNF-SD-WM-SAR-067, 
Appendix K, and the results are presented in HNF-SD-WM-SAR-067, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed offsite and onsite risk guidelines. Waste 
Retrieval Sluicing System (WRSS) operations are analyzed in 
HNF-SD-WM-SAR-067, Addendum 1, "Tank 24 1-C- 106 Sluicing 
Safety Analysis," and the results of the analysis are presented in 
Chapter 3.0, "Hazard Evaluations and Accident Analyses," of the 
Addendum. The analysis in Addendum 1 verified the applicability of 
the flammable gas control strategy for WRSS operations. 

The safety function of the SST active ventilation systems is to prevent 
the accumulation of flammable gases due to steady-state releases, thus 
decreasing the likelihood of the accident. 

LCO The requirement for SST ventilation system OPERABILlTY has been 
specified to provide a method to minimize the accumulation of 
flammable gas by providing air flow through the tank vapor space. This 
can be demonstrated by a variety of methods which include but are not 
limited to absence of ventilation alarms, exhaust fan operating lights on, 
indication of differential pressure or vacuum being maintained, or fan 
energized. Maintaining a vacuum in the SSTs relative to atmospheric 
pressure is expected to be the preferred method for VERIFYING that 
the primary tank active ventilation system is OPERABLE. The SST 
ventilation systems are demonstrated to be OPERABLE in accordance 
with the Surveillance Requirements. The electrical distribution system 
(support system) is required to provide electrical power as part of 
OPERABJLITY of the system. Continuous electrical power is not 
required. 

Functional requirements for determining the OPERABILlTY of the SST 
active ventilation systems are also defined in HNF-SD-WM-SAR-067, 
Chapter 4.0, "Safety Structures, Systems, and Components." Detailed 
functional requirements for determining OPERABILITY of the 
ventilation systems may be found in administrative procedures. 

Bases 
A 3.2.2-2 
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Systems - Active 
B 3.2.2 

RASES 

MODE 
APPLICABILITY 

LCO 3.2.2 applies in OPERATION and LIMlTED tank MODES 
because WASTE stored in the tanks is capable of generating flammable 
gas sufficient to reach the LFL. Therefore, the SST ventilation on those 
SST with active ventilation is required at all times to remove the 
accumulation of flammable gases from the tank headspace. 

PROCESS AREA 
APPLICABILITY 

LCO 3.2.2 applies to SSTs with an active ventilation system. These 
tanks contain WASTE and active ventilation is required to remove the 
accumulation of flammable gases produced in these tanks. The LCO 
applies to permanent and portable ventilation systems. 

LCO 3.2.2 does not apply to Tank 241-C-105 during WRSS operations 
(sluicing retrieval of WASTE from Tank 241-(2-106). Tank 241-C-105 
and Tank 241-C-106 are normally connected to a common ventilation 
system (296-P-16) which will not be operated during WRSS operations. 
A dedicated system (296-C-006) will be operating on Tank 241-C-106 
during WRSS operations. Continued ventilation is provided to Tank 
241-C-105 by a cascade line between the two tanks and the inlet 
high-efficiency particulate air (HEPA) filter system normally used 
during active ventilation. During WRSS operations, LCO 3.2.3, "SST 
Ventilation Systems - Active," will apply to Tank 241-C-105. Tank 
241-C-105 will be returned to active ventilation following WRSS 
operations. 

Bases 
A 3.2.2-3 
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Systems - Active 

B 3.2.2 
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BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

If the active ventilation system is inoperable, it must be restored to 
OPERABLE status Immediately. The generation of flammable gas 
continues and it is essential that the ventilation system be restored to 
minimize an accumulation approaching the LFL. 

- A.2 

The concentration of flammable gas shall be VERIFIED to be 2 25% of 
the LFL in the affected tank. With the ventilation system inoperable, 
monitoring the flammable gas concentration allows additional actions to 
be taken to minimize the potential for a deflagration if a concentration 
> 25% of the LFL is reached. The Completion Time of once per 7 days 
allows time to restore the ventilation system before the initial 
VERIFICATION of flammable gas concentration is required. The 
Completion Time of once per 7 days is also adequate for identifying any 
increase in the accumulation of flammable gas so additional actions can 
be initiated before exceeding 25% of the. LFL for SSTs with active 
ventilation systems as analyzed in the calculation note 
(HNF-SD-WM-CN- 1 16, Calculation Note: Hydrogen Generation Rates 
at Steady-State Flammable Gas Concentrations for Single-Shell Tanks). 
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HNF-SD-WM-TSR-006 REV 2 SST Ventilation 
Systems - Active 

B 3.2.2 

BASES 

ACTIONS - B.l 
(continued) 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, manned work activities per AC 5.1 1, "Flammable Gas Monitoring 
Controls," shall be stopped Immediately. Stopping manned work 
activities Immediately in the affected tank provides protection for the 
workers and minimizes activities that can produce an ignition source. 

B.2 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, equipment that can be a potential ignition source shall be 
deenergized, removed, or not used if it does not meet AC 5.10, "Ignition 
Controls." Immediately deenergizing, removing or not using equipment 
that does not meet AC 5.10 provides protection for the workers and 
minimizes activities that can produce an ignition source. 

- B.3 

Required Action B.3 requires the tank be restored to a safe condition by 
restoring the active ventilation system Immediately according to a 
RECOVERY PLAN approved by the CH2M HILL Hanford Group, Inc. 
Vice President, Nuclear Operations Project Services. A RECOVERY 
PLAN is necessary to evaluate the current status of the tank and identify 
the necessary actions to restore the ventilation system because there is 
no MODE that the affected tank can enter where the flammable gas 
hazard does not exist. The actions necessary to restore the ventilation 
depend on many variables based on the existing tank conditions. 

Previous Required Actions established as safe and stable a condition in 
the tank as possible until the appropriate restoration actions can be 
identified and implemented. 

The Note for Required Action B.3 permits activities (i.e., transfers, 
INTRUSIVE activities, energizing equipment, and manned work 
activities), according to an approved RECOVERY PLAN, that were 
prohibited by other Required Actions. Approval of the RECOVERY 
PLAN by the CH2M HILL Hanford Group, Inc. Vice President, Nuclear 
Operations Project Services, is sufficient provided it is determined that 
these activities are essential to safe restoration, and if all actions 
invoked are within the current tank farms Authorization Basis. DOE 
Office of River Protection approval is required if proposed actions are 
outside the current tank farms Authorization Basis. 

Bases 
A 3.2.2-5 
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B 3.2.2 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR @e., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the E O  ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.2.2.1, 

The active ventilation system on each SST with active ventilation shall 
be VERIFIED to be OPERABLE every 7 days. The active ventilation 
system must be OPERABLE on SSTs to prevent the accumulation of 
flammable gas > 25% of the LFL. VERIFICATION that the active 
ventilation system is OPERABLE consists of VERIFYING that the 
ventilation system is operating and may be performed by a variety of 
methods which include but are not limited to absence of ventilation 
alarms, exhaust fan operating lights on, indication of differential 
pressure or vacuum being maintained, or fan energized. Maintaining a 
vacuum in the SSTs is expected to be the preferred method for 
VERIFYJNG that the active ventilation system is OPERABLE. The 
Frequency of 7 days allows time to identify a failure of the active 
ventilation systems and initiate corrective actions based on the 
flammable gas generation rates. 

The minimum time to reach 25% of the LFL for any of the SSTs with 
active ventilation systems is 17 days, based on the calculation note 
HNF-SD-WM-CN-116. Performance of SR 3.2.2.1 would identify a 
failure of the active ventilation system within 7 days, which would 
require entry into Condition A. Required Action A.2 ensures that the 
concentration of flammable gas is determined within 7 days. Based on 
the elapsed time of 14 days (7 days + 7 days), this establishes a 
conservative margin to the predicted 17 days required to reach 25% of 
the LFL as analyzed in the calculation note. This margin allows time to 
detect and respond to an increase in the flammable gas concentration 
before reaching 25% of the LFL. It should also be noted that a 
flammable gas deflagration is not postulated to occur until 100% of the 
LFL is reached and an ignition source is present. The time interval to 
reach 100% of the LFL is considerably longer than the time to reach 
25% of the LFL, resulting in even further conservatism relative to the 
detection and response requirements in this LCO. 

Bases 
A 3.2.2-6 
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HNF-SD-WM-TSR-006 REV 2 SST Ventilation 
Systems - Active 

B 3.2.2 

BASES 

REFERENCES HNF-SD-WM-CN-I 16, 1997, Calculation Note: Hydrogen Generation 
Rates at Steady-State Flammable Gas Concentrations for 
Single-Shell Tanks, Rev. 0-A, Lockheed Martin Hanford 
Corporation, Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 
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A 3.2.2-7 
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B 3.2 FXAMMABLE GAS 

B 3.2.3 SST Ventilation Systems - Passive 

BACKGROUND Flammable gas has been identified as a hazard within tank farm 
facilities. The Justification for Continued Operation (JCO), included in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford Waste 
Storage Tanks and Waste Transfer Facilities," presents a control 
strategy to manage the risk associated with the flammable gas hazards 
within tank farms. One of the key elements of the flammable gas 
control strategy is the use of currently installed passive ventilation 
systems to dilute and remove flammable gases that are continuously 
released from stored WASTE. 

For passively ventilated tanks the breather filter isolation valves are 
VERIFIED to be open and that no blanks are installed every 10 days. 
Therefore, based on the JCO, the current ventilation system operating 
practices are judged to be adequate for controlling steady-state 
flammable gas and may be used to support continued operation of these 
tanks. 

APPLICABLE SST passive ventilation systems are required for one accident scenario: 
SAFETY Flammable Gas Deflagrations. 
ANALYSES 

Flammable Gas Deflamations 

Flammable gas issues are discussed in HNF-SD-WM-SAR-067, 
Appendix K, and the results are presented in HNF-SD-WM-SAR-067, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed offsite and onsite risk guidelines. Waste 
Retrieval Sluicing System (WRSS) operations are analyzed in 
HNF-SD-WM-SAR-067, Addendum 1 ,  "Tank 241-C-106 Sluicing 
Safety Analysis," and the results of the analysis are presented in Chapter 
3.0, "Hazard Evaluations and Accident Analyses," of the Addendum. 
The analysis in Addendum 1 verified the applicability of the flammable 
gas control strategy for WRSS operations. 

The safety function of the SST passive ventilation systems is to prevent 
the accumulation of flammable gases due to steady-state releases, thus 
decreasing the likelihood of the accident. 

Bases 
A 3.2.3-1 
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B 3.2.3 
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BASES 

LCO The requirement for the high-efficiency particulate air (HEPA) breather 
isolation valve to be open and no blank installed on passively ventilated 
SSTs has been specified to provide a method to minimize the 
accumulation of flammable gas. The SST ventilation systems are 
demonstrated to be OPERABLE in accordance with the Surveillance 
Requirements. 

Functional requirements for determining the OPERABILITY of the SST 
passive ventilation systems are also defined in HNF-SD-WM-SAR-067, 
Chapter 4.0, "Safety Structures, Systems, and Components." Detailed 
functional requirements for determining OPERABILITY of the 
ventilation systems may be found in administrative procedures. 

MODE 
APPLICABILITY 

LCO 3.2.3 applies in OPERATION and LIMITED tank MODES 
because WASTE stored in the tanks is capable of generating flammable 
gas sufficient to reach the LFL. Therefore, passive ventilation is 
required at all times for those SSTs that do not have an active 
ventilation system to remove the accumulation of flammable gases from 
the tank headspace. 

PROCESS AREA 
APPLICABILITY 

LCO 3.2.3 applies to SSTs that do not have an active ventilation system 
and are only passively ventilated. These tanks contain WASTE and 
passive ventilation is required to remove the accumulation of flammable 
gases produced in these tanks. SSTs with portable exhauster systems 
are still considered passively ventilated tanks for Applicability of this 
control. 

LCO 3.2.3 applies to Tank 241-C-105 during WRSS operations. Tank 
241-C-105 and Tank 241-C-106 are normally connected to a common 
active ventilation system (296-P-16) which will not be operated during 
WRSS operations. A dedicated system (296-(3-006) will be operating 
on Tank 241-C-106 during WRSS operations. Continued ventilation is 
provided to Tank 241-C-105 by a cascade line between the two tanks 
and the inlet HEPA filter system normally used during active 
ventilation. Tank 241-C-105 will be returned to active ventilation 
following WRSS operations. 

Bases 
A 3.2.3-2 
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Systems - Passive 
B 3.2.3 

BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

If a HEPA breather filter isolation valve is closed or a blank is installed, 
it must be opened or removed within 7 days. The Completion Time is 
based on providing adequate time to perform the actions necessary to 
restore the passive ventilation system to the proper configuration, while 
limiting the duration when the passive ventilation capability may be 
unavailable. This action must also be intentionally entered to replace 
the HEPA filter. The Completion Time of 7 days also permits sufficient 
time to replace the HEPAs while minimizing the time that flammable 
gas may be accumulating without the passive ventilation flow path 
available as analyzed in the calculation note (HNF-SD-WM-CN-116. 
Calculation Note: Hydrogen Generation Rates at Steady-State 
Flammable Gas Concentrations for Single-Shell Tanks). 

- A.2 

The HEPA breather filter isolation valve shall either be opened and the 
blank removed within 7 days per Required Action A.l or an alternate 
filtered ventilation path shall be established within 7 days. If an 
alternate filtered ventilation path is established, then the HEPA breather 
filter isolation valve shall be opened and the blank removed within 
92 days. Establishing an alternate filtered ventilation path minimizes 
the accumulation of flammable gas. 

(continued) 

Bases 
A 3.2.3-3 
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B 3.2.3 

BASES 

1 
2 ACTIONS 
3 (continued) 
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- B. 1 

The concentration of flammable gas shall be VERIFIED to be 5 25% of 
the Ln in the affected tank. With the ventilation system inoperable, 
monitoring the flammable gas concentration allows additional actions to 
be taken to minimize the potential for a deflagration if a concentration 
> 25% of the Ln is reached. The Completion Time of once per 4 days 
allows time to restore the passive ventilation system before the initial 
VERIFICATION of flammable gas concentration is required. The 
Completion Time of once per 4 days is also adequate for identifying any 
increase in the accumulation of flammable gas so additional actions can 
be initiated before exceeding 25% of the LFL for SSTs as analyzed in 
the calculation note HNF-SD-WM-CN-116. 

- c. 1 

If the concentration of flammable gas is > 25% of the Ln or if the 
Required Action and associated Completion Time of Condition B is not 
met, manned work activities per AC 5.1 1, "Flammable Gas Monitoring 
Controls," shall be stopped Immediately. Stopping manned work 
activities Immediately provides protection for the workers and 
minimizes activities that can produce an ignition source. 

- c.2 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition B is not 
met, equipment that can be a potential ignition source shall be 
deenergized, removed, or not used if it does not meet AC 5.10, "Ignition 
Controls." Immediately deenergizing, removing or not using equipment 
that does not meet AC 5.10 provides protection for the workers and 
minimizes activities that can produce an ignition source. 

- c .3  

Required Action C.3 requires the tank be restored to a safe condition 
Immediately by continuing efforts to open the HEPA breather filter 
isolation valve and remove the blank because there is no MODE that the 
affected tank can enter where the flammable gas hazard does not exist. 

Bases 
A 3.2.3-4 
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Systems - Passive 
B 3.2.3 

BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the K O .  For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.2.3.1 

The HEPA breather filter isolation valve is VERIFIED to be open and 
no blank installed every 10 days. The HEPA breather filter isolation 
valve is required to be open and no blank installed to establish the 
passive ventilation flow path for SSTs without active ventilation. The 
passive ventilation flow path prevents the accumulation of flammable 
gas > 25% of the LFL in those SSTs without active ventilation. The 
Frequency of 10 days is based on the gas generation rates and the time 
to reach 25% of the LFL in the passively ventilated SSTs as analyzed in 
the calculation note "F-SD-WM-CN-116 and the time required to 
replace a HEPA filter. 

The minimum time (based on barometric breathing rate only) to reach 
25% of the LFL for any of the SSTs with passive ventilation systems is 
24 days, based on the calculation note "F-SD-WM-CN-116. The 
minimum time to reach 25% of the LFL for Tank 241-C-105 with 
barometric breathing is 35 days (HNF-SD-WM-CN-116). This 
indicates that the gas generation rate of Tank 241-C-105, which will be 
in a passively ventilated configuration during WRSS operations, is 
within the range of that normally encountered in passively ventilated 
SSTs. 

Performance of SR 3.2.3.1 would identify a closed HEPA breather filter 
isolation valve or an installed blank within 10 days, which would 
require entry into Condition A. Required Actions A. 1 or A.2 require 
restoration of passive ventilation within 7 days. If this is not 
accomplished, Required Action B.l ensures that the concentration of 
flammable gas is determined within 4 days. Based on the elapsed time 
of 21 days (10 days + 7 days + 4 days), this establishes a conservative 

Bases 
A 3.2.3-5 
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HNF-SD-WM-TSR-006 REV 2 SST Ventilation 
Systems - Passive 

B 3.2.3 

BASES 

SURVEILLANCE 
REQUIREMENTS 
(continued) 

margin to the predicted 24 days required to reach 25% of the LFL as 
analyzed in the calculation note. This margin allows time to detect and 
respond to an increase in the flammable gas concentration before 
reaching 25% of the LFL. It should also be noted that a flammable gas 
deflagration is not postulated to occur until 100% of the LFL is reached 
and an ignition source is present. The time interval to reach 100% of 
the LFL is considerably longer than the time to reach 25% of the LFL, 
resulting in even further conservatism relative to the detection and 
response requirements in this E O .  

REFERENCES HNF-SD-WM-CN-116, 1997, Calculation Note: Hydrogen Generation 
Rates at Steady-State Flammable Gas Concentrations for 
Single-Shell Tanks, Rev. 0-A, Lockheed Martin Hanford 
Corporation, Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 
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B 3.2 FJAMMABLE GAS 

B 3.2.4 DCRT Ventilation Svstems 

BACKGROUND Flammable gas has been identified as a hazard within tank farm 
facilities. The Justification for Continued Operation (JCO), included in 
"F-SD-WM-SAR-067, Tank Farms Final Safeiy Analysis Report, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford Waste 
Storage Tanks and Waste Transfer Facilities," presents a control 
strategy to manage the risk associated with the flammable gas hazards 
within tank farms. One of the key elements of the flammable gas 
control strategy is the use of currently installed double-contained 
receiver tank (DCRT) ventilation systems to dilute and remove 
flammable gases that are continuously released from stored WASTE. 

Providing an inlet air supply 2 3.0 cfh for DCRTs 244-A, 244-BX, 
244-S, 244-TX, and 244-U containing WASTE, and 2 5.0 cfh for 
DCRT 2444 during WASTE transfers from Tank 241-SX-104 and 
Tank 241-SX-105, ensures sufficient ventilation to the DCRTs. For 
DCRT 244-TK-CR-003 containing WASTE, operating the vault 
ventilation system ensures sufficient ventilation to 244-TK-CR-003. 
Therefore, based on the JCO, the current ventilation system operating 
practices are. judged to be adequate for controlling steady-state 
flammable gas and may be used to support continued operation of these 
tanks. 

When transferring WASTE from a tank to a DCRT, flammable gas is 
released to the DCRT dome vapor space from the dissolution of 
dissolved gas because of WASTE transfer, radiolysis, thermal 
degradation of organic material, and from corrosion of the tank 
materials. Flammable gas concentrations are controlled through the 
DCRT ventilation requirements of this LCO in conjunction with the 
requirement that the DCRT vapor space remain 
the methodology contained in the calculation note 
("I-SD-WM-CN-118, Calculation of Flammable Gas Mixtures in 
Double-Contained Receiver Tanks) as required by AC 5.12, "Transfer 
Controls." 

25% of the LFL using 
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APPLICABLE DCRT ventilation svstems are rewired for one accident scenario: 
~~~~~~ 

SAFETY Flammable Gas Deflagrations. a 

ANALYSES 
Flammable Gas Deflaerations 

Flammable gas issues are discussed in "FSD-WM-SAR-067, 
Appendix K, and the results are presented in HNF-SD-WM-SAR-067, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed offsite and onsite risk guidelines. 

The safety function of the DCRT ventilation systems (DCRTs 244-A, 
244-BX, 244-S, 244-TX, and 2444 ,  and 244-TK-CR-003) is to prevent 
the accumulation of flammable gases due to steady-state releases, thus 
decreasing the likelihood of the accident. 
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DCRTS 244-A. 244-BX. 244-S.244-TX. and 244-U 

The requirement of 2 3.0 cf i  for DCRTs 244-A, 244-BX, 2443, 
244-TX, and 244-U inlet air supply, and 2 5.0 cfh for DCRT 244-S 
during WASTE transfers from Tank 241-SX-104 and Tank 241-SX-105 
through DCRT 244-S has been specified to provide a method to 
minimize the accumulation of flammable gas. The DCRTs are 
equipped with three level dip tubes that provide a positive inlet flow to 
each tank. A minimum of 1.5 c f i  is normally available from each of the 
three dip tubes (if not plugged). The DCRT inlet air supply is 
VERIFIED using the dip tube flow indicators in accordance with the 
Surveillance Requirements. The electrical distribution system (support 
system) is required to provide electrical power as part of 
OPERABILITY of the system. Continuous electrical power is not 
required. The compressed air system (support system) provides 
instrument air to the dip tubes. 

DCRT 244-TK-CR-003 

The requirement for maintaining the active ventilation system 
OPERABLE has been specified to provide a method to minimize the 
accumulation of flammable gas. The active ventilation system is 
demonstrated to be OPERABLE in accordance with the Surveillance 
Requirements. The electrical distribution system (support system) is 
required to provide electrical power as part of OPERABILITY of the 
system. Continuous electrical power is not required. 

Functional requirements of the DCRT ventilation systems are also 
defined in HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, 
Systems, and Components." Detailed functional requirements for the 
DCRT ventilation systems may be found in administrative procedures. 
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BASES 

MODE 
APPLICABILITY 

LCO 3.2.4 applies in OPERATION and LJMlTED tank MODES 
because WASTE stored in the DCRTs is capable of generating 
flammable gas sufficient to reach the LFL. Therefore, an inlet air 
supply is required at all times for DCRTs 244-A, 244-BX, 244-S, 
244-TX, and 244-U, and ventilation flow is required at all times for 
DCRT 244-TK-CR-003 to remove the accumulation of flammable gases 
from the tank headspace. 

PROCESS AREA 
APPLICABILl" 

LCO 3.2.4 applies to DCRTs 244-A, 244-BX, 244-S,244-TX, 2444 ,  
and 244-TK-CR-003 containing WASTE. When a DCRT contains 
WASTE, ventilation is required to remove the accumulation of 
flammable gases produced in these tanks. For LCO 3.2.4 item b, which 
requires OPERABILITY of the active ventilation system for 
DCRT 244-TK-CR-003, the LCO applies to permanent and portable 
ventilation systems. 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

Required Action A.l applies to DCRTs 244-A, 244-BX, 244-S, 
244-TX, and 244-U. If the inlet air supply is c 3.0 cfh or < 5.0 cfh for 
DCRT 2444 during WASTE transfers from Tank 241-SX-104 or Tank 
241-SX-105 through DCRT 2444, transfers to the affected tank must 
be stopped Immediately. The Completion Time of Immediately 
emphasizes the importance of stopping activities that may affect the 
flammable gas generation and removal rate. 

- A.2 

Required Action A.2 also applies to DCRTs 244-A, 244-BX, 244-S, 
244-TX, and 244-U. The inlet air supply must be restored Immediately. 
The generation of flammable gas continues and it is essential that the 
inlet air supply be restored to minimize an accumulation of flammable 
gas approaching the LFL. 

(continued) 
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BASES 

ACTIONS - A.3 
(continued) 

Required Action A.3 also applies to DCRTs 244-A, 244-BX, 2444, 
244-TX, and 244-U. The concentration of flammable gas shall be 
VERIFIED to be 5 25% of the LFL, in the affected tank. With less than 
the minimum required inlet air supply, monitoring the flammable gas 
concentration allows additional actions to be taken to minimize the 
potential for a deflagration if a concentration > 25% of the LFL is 
reached. The Completion Time of Immediately emphasizes the 
importance of determining the present conditions for flammable gas 
concentration in the DCRT such that the inlet air supply can be restored 
before exceeding 25% of the LFL. If it is determined that the 
flammable gas concentration is > 25% of the LFL, then Condition B is 
entered which ensures additional actions are initiated well before 100% 
of the LFL is reached. 

- B.l 

Required Action B.l applies to DCRTs 244-A, 244-BX, 244-S, 
244-TX, and 244-U. If the concentration of flammable gas is > 25% of 
the LFL or if the Required Action and associated Completion Time of 
Condition A is not met, manned work activities per AC 5.1 1, 
"Flammable Gas Monitoring Controls," shall be stopped Immediately. 
Stopping manned work activities Immediately in the affected tank 
provides protection for the workers and minimizes activities that can 
produce an ignition source. 

- B.2 

Required Action B.2 also applies to DCRTs 244-A, 244-BX, 2444, 
244-TX, and 244-U. If the concentration of flammable gas is > 25% of 
the LFL or if the Required Action and associated Completion Time of 
Condition A is not met, equipment that can be a potential ignition 
source shall be deenergized, removed, or not used if it does not meet 
AC 5.10, "Ignition Controls." Immediately deenergizing, removing or 
not using equipment that does not meet Ignition Source Control Set #2 
in AC 5.10 in INTRUSIVE regions of the affected tank, provides 
protection for the workers and minimizes activities that can produce an 
ignition source. 

(continued) 
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ACTIONS B.3 
(continued) 

Required Action B.3 also applies to DCRTs 244-A, 244-BX, 2443, 
244-TX. and 244-U. If the concentration of flammable gas is > 25% of 
the LFL or if the Required Action and associated Completion Time of 
Condition A is not met, Required Action B.3 requires the DCRT be 
restored to a safe condition Immediately by continuing efforts to restore 
the inlet air supply because there is no MODE that the affected tank can 
enter where the flammable gas hazard does not exist. 

c.1 
Required Action C. 1 applies to DCRT 244-TK-CR-003. The 
ventilation system must be restored Immediately. The generation of 
flammable gas continues and it is essential that the active ventilation 
system be restored to OPERABLE status to minimize an accumulation 
of flammable gas approaching the LFL. 

- c .2  

Required Action C.2 also applies to DCRT 244-TK-CR-003. The 
concentration of flammable gas shall be VERIFIED to be 5 25% of the 
LFL in the affected tank. With the ventilation system inoperable, 
monitoring the flammable gas concentration allows additional actions to 
be taken to minimize the potential for a deflagration if a concentration 
> 25% of the LFL is reached. The Completion Time of Immediately 
emphasizes the importance of determining the present conditions for 
flammable gas concentration in DCRT 244-TK-CR-003 such that the 
ventilation system can be restored before exceeding 25% of the LFL. If 
it is determined that the flammable gas concentration is > 25% of the 
LFL, then Condition D is entered which ensures additional actions are 
initiated well before 100% of the LFL is reached. 

(continued) 
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BASES 

ACTIONS - D. 1 
(continued) 

Required Action D. 1 applies to DCRT 244-TK-CR-003. If the 
concentration of flammable gas is > 25% of the Ln or if the Required 
Action and associated Completion Time of Condition C is not met, 
manned work activities per AC 5.11 shall be stopped Immediately. 
Stopping manned work activities Immediately in the affected tank 
provides protection for the workers and minimizes activities that can 
produce an ignition source. 

- D.2 

Required Action D.2 also applies to DCRT 244-TK-CR-003. If the 
concentration of flammable gas is > 25% of the L,FL or if the Required 
Action and associated Completion Time of Condition C is not met, 
equipment that can be a potential ignition source shall be deenergized, 
removed, or not used if it does not meet AC 5.10. Immediately 
deenergizing, removing or not using equipment that does not meet 
Ignition Source Control Set #2 in AC 5.10 in INTRUSIVE regions of 
the affected tank, provides protection for the workers and minimizes 
activities that can produce an ignition source. 

- D.3 

Required Action D.3 also applies to DCRT 244-TK-CR-003. Required 
Action D.3 requires 244-TK-CR-003 be restored to a safe condition by 
restoring the active ventilation system Immediately according to a 
RECOVERY PLAN approved by the CH2M HILL Hanford Group, Inc. 
Vice President, Nuclear Operations Project Services. A RECOVERY 
PLAN is necessary to evaluate the current status of the tank and identify 
the necessary actions to restore the active ventilation system because 
there is no MODE that the affected tank can enter where the flammable 
gas hazard does not exist. The actions necessary to restore the active 
ventilation system depend on many variables based on the existing tank 
conditions. 

(continued) 
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ACTIONS 
(continued) 

Previous Required Actions established as safe and stable a condition in 
the tank as possible until the appropriate restoration actions can be 
identified and implemented. 

The Note for Required Action D.3 permits activities (Le., transfers, 
INTRUSIVE activities, energizing equipment, and manned work 
activities), according to an approved RECOVERY PLAN, that were 
prohibited by other Required Actions. Approval of the RECOVERY 
PLAN by the CH2M HILL Hanford Group, Inc. Vice President, Nuclear 
Operations Project Services, is sufficient provided it is determined that 
these activities are essential to safe restoration, and if all actions 
invoked are within the current tank farms Authorization Basis. DOE 
Office of River Protection approval is required if proposed actions are 
outside the current tank farms Authorization Basis. 

Bases 
A 3.2.4-7 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 

HNF-SD-WM-TSR-006 REV 2 DCRT Ventilation 
Systems 
B 3.2.4 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (i.e., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, “Failure to Perform an SR Within the Required Time 
Limit.” 

SR 3.2.4.1 

The inlet air supply is VERIFIED to be 2 3.0 cfh every 12 hours for 
DCRTs 244-A, 244-BX, 244-S, 244-TX, and 244-U, and 2 5.0 cfh for 
DCRT 244-S during WASTE transfers from Tank 241-SX-104 and 
Tank 241-SX-105 through DCRT 244-S. The inlet air supply is 
required to establish the ventilation flow path for DCRTs containing 
WASTE. The ventilation flow path prevents the accumulation of 
flammable gas > 25% of the LFL. The Frequency of 12 hours is based 
on the gas generation rates in DCRTs containing WASTE. 

Performance of SR 3.2.4.1 would identify an insufficient inlet air supply 
within 12 hours, which would require entry into Condition A. Required 
Action A.3 ensures that the concentration of flammable gases is 
determined Immediately. For a DCRT the time to 25% of the LFL 
depends on several parameters including the DCRT inlet air supply flow 
rate, the level of WASTE in the DCRT, and the transfer flow rate into 
the DCRT. These parameters are determined for each planned transfer 
and the time to 25% of the LFL is determined in accordance with the 
methodology contained in the calculation note HNF-SD-WM-CN-118. 
Immediately establishes a very conservative margin to the predicted 
time required to reach DCRT conditions where 25% of the LFL can be 
reached. This margin allows time to detect and respond to an increase 
in the flammable gas concentration before reaching 25% of the LFL. 

It should also be noted that a flammable gas deflagration is not 
postulated to occur until 100% of the LFL is reached and an ignition 
source is present. The time interval to reach 100% of the LFL is 
considerably longer than the time to reach 25% of the LFL, resulting in 
even further conservatism relative to the detection and response 
requirements in this LCO. 
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SURVEILLANCE SR 3.2.4.2 
REOUIREMENTS 
(coGtinued) The active ventilation system is VERIFIED to be OPERABLE every 

12 hours. The active ventilation system is required to establish the 
ventilation flow path. The ventilation flow path prevents the 
accumulation of flammable gas > 25% of the LFL,. The Frequency of 
12 hours is based on the gas generation rates in 244-TK-CR-003 
WASTE. 

REFERENCES HNF-SD-WM-CN-118, 1997, Calculation of Flammable Gas Mixtures 
in Double-Contained Receiver Tanks, Rev. 0, Lockheed Martin 
Hanford Corporation, Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safeiy Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 
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B 3.2 FJAh4h4ABLE GAS 

B 3.2.5 244-AR TK-002 Ventilation Svstem 

BACKGROUND Flammable gas has been identified as a hazard within tank farm 
facilities. The Justification for Continued Operation (JCO), included in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Appendix K, "Flammable Gas Hazards and Controls in Hanford Waste 
Storage Tanks and Waste Transfer Facilities," presents a control 
strategy to manage the risk associated with the flammable gas hazards 
within tank farms. One of the key elements of the flammable gas 
control strategy is the use of currently installed ventilation systems to 
dilute and remove flammable gases that are continuously released from 
stored WASTE. 

For 244-AR TK-002, providing an inlet air supply 2 3.0 cfh ensures 
sufficient ventilation to the tank. Therefore, based on the JCO, the 
current ventilation system operating practices are judged to be adequate 
for controlling steady-state flammable gas and may be used to support 
continued operation of these tanks. 

APPLICABLE 
SAFETY scenario: Flammable Gas Deflagrations. 
ANALYSES 

The 244-AR TK-002 ventilation system is required for one accident 

Flammable Gas De flaaations 

Flammable gas issues are discussed in HNF-SD-WM-SAR-067, 
Appendix K, and the results are presented in HNF-SD-WM-SAR-067, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed offsite and onsite risk guidelines. 

The safety function of the 244-AR TK-002 ventilation system is to 
prevent the accumulation of flammable gases due to steady-state 
releases, thus decreasing the likelihood of the accident. 

Bases 
A 3.2.5-1 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

HNF-SD-WM-TSR-006 REV 2 244-AR TK-002 
Ventilation System 

B 3.2.5 

BASES 

LCO The requirement of 2 3.0 cfh for the 244-AR TK-002 inlet air supply 
has been specified to provide a method to minimize the accumulation of 
flammable gas. 244-AR TK-002 is equipped with three level dip tubes 
that provide a positive inlet flow to the tank. A minimum of 1.5 cfh is 
normally available from each of the three dip tubes (if not plugged). 
The inlet air supply is VERIFIED using the dip tube flow indicators in 
accordance with the Surveillance Requirements. The electrical 
distribution system (support system) is required to provide electrical 
power as part of OPERABILlTY of the system. Continuous electrical 
power is not required. The compressed air system (support system) 
provides instrument air to the dip tubes. 

Functional requirements of the ventilation systems are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for the ventilation 
systems may be found in administrative procedures. 

MODE 
APPLICABILITY 

E O  3.2.5 applies in OPERATION and LIMITED tank MODES 
because WASTE stored in 244-AR TK-002 is capable of generating 
flammable gas sufficient to reach the LFL. Therefore, an inlet air 
supply is required at all times for 244-AR TK-002 to remove the 
accumulation of flammable gases from the tank headspace. 

PROCESS AREA 
APPLICABILlTY 

LCO 3.2.5 applies to 244-AR TK-002. This tank contains WASTE and 
ventilation is required to remove the accumulation of flammable gases 
produced in the tank. 
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BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the K O  is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

If the inlet air supply is c 3.0 cfh, the air supply shall be restored 
Immediately. The Completion Time of Immediately emphasizes the 
importance of restoring the ventilation to minimize the effect from the 
continued accumulation of flammable gas. 

- A.2 

With the dip tube air supply not available, the concentration of 
flammable gas shall be VERIFIED to be 
ventilation system inoperable, monitoring the flammable gas 
concentration allows additional actions to be taken to minimize the 
potential for a deflagration if a concentration > 25% of the LFL is 
reached. The Completion Time of once per 72 hours allows time to 
restore the ventilation system before the initial VERIFICATION of 
flammable gas concentration is required. The Completion Time of once 
per 72 hours is also adequate for identifying any increase in the 
accumulation of flammable gas so additional actions can be initiated 
before exceeding 25% of the LE. 

25% of the LFL. With the 
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BASES 

ACTIONS B.1 
(continued) 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, manned work activities per AC 5.1 1, "Flammable Gas Monitoring 
Controls," shall be stopped Immediately. Stopping manned work 
activities Immediately provides protection for the workers and 
minimizes activities that can produce an ignition source. 

- B.2 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, equipment that can be a potential ignition source shall be 
deenergized, removed, or not used if it does not meet AC 5.10, "Ignition 
Controls." Immediately deenergizing, removing or not using equipment 
that does not meet Ignition Source Control Set #I2 in AC 5.10 in 
INTRUSIVE regions of the affected tank, provides protection for the 
workers and minimizes activities that can produce an ignition source. 

B.3 
Required Action B.3 requires 244-AR TK-002 be restored to a safe 
condition Immediately by continuing efforts to restore the inlet air 
supply because there is no MODE that the affected tank can enter where 
the flammable gas hazard does not exist. 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, “Failure to Perform an SR Within the Required Time 
Limit. 

SR 3.2.5.1 

The inlet air supply is VERIFIED to be 1 3 . 0  cfi every 12 hours. The 
inlet air supply is required to establish the ventilation flow path for 
244-AR TK-002. The ventilation flow path prevents the accumulation 
of flammable gas > 25% of the LFL. The Frequency of 12 hours is 
based on the gas generation rates in 244-AR TK-002. 

The minimum time to reach 25% of the LFL for 244-AR TK-002 is 
312 days, based on the calculations in Noorani, 1997. Performance of 
SR 3.2.5.1 would identify an inlet air supply c 3.0 cfi within 12 hours, 
which would require entry into Condition A. Required Action A.2 
ensures that the concentration of flammable gas is determined within 
72 hours. Based on the elapsed time of 3.5 days (12 hours + 72 hours), 
this establishes a conservative margin to the predicted time required to 
reach 25% of the LFL. This margin allows time to detect and respond 
to an increase in the flammable gas concentration before reaching 25% 
of the LFL. 

It should also be noted that a flammable gas deflagration is not 
postulated to occur until 100% of the LFL is reached and an ignition 
source is present. The time interval to reach 100% of the LFL is 
considerably longer than the time to reach 25% of the LFL, resulting in 
even further conservatism relative to the detection and response 
requirements in this LCO. 

REFERENCES HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL. Hanford Group, Inc., Richland, 
Washington. 

Noorani, Y. G., 1997, Calculations of Hydrogen Release Rate at Steady 
State and Evaluation of Time to Reach 25% of the Lower 
Flammability Limit (LFL) for the 244-AR Vault Tank TK-002 
(internal memo 2N170-YGN-97004 to file, July 22), DE&S 
Hanford, Inc., Richland, Washington. 
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B 3.2 KAMMABLE GAS 

B 3.2.6 Primarv Tank Leak Detection Svstems 

BASES 

BACKGROUND The primary tank leak detection systems consist of either a continuous 
air monitor (CAM) that detects the presence of airborne radionuclides in 
the annulus ventilation exhaust stream or a leak detection system 
installed in the annulus between the primary and secondary tanks on 
double-shell tanks (DSTs) and aging waste facility (AWF) tanks. The 
primary tank leak detection system will detect primary tank leakage as 
well as a WASTE transfer misrouting to the annulus. 

The free-standing primary tank rests on a layer of insulating concrete. 
Slots are cut in the insulating pad to allow liquid leaking from the 
primary tank to drain to leak detectors in the annulus area. Leaks are 
detected by using either conductivity probes or buoyancy type 
instrumentation. Leak detection conductivity probes extend through the 
annulus riser to a position slightly above the annulus bottom. Liquid is 
detected when it contacts the leak detection element (probe tip) on the 
bottom of the leak detector indicator tape and thus shorts the element, 
completing the electrical circuit to ground. The buoyancy type 
instrumentation relies upon a displacer that rests on the annulus bottom. 
A leak is detected when the liquid level rises, causing the displacer to 
rise due to buoyancy forces that lower the tension on the suspension 
wire. The rise in level above a setpoint triggers an alarm. 

Each DST is equipped with reel mounted Flake type adjustable 
conductivity probes or buoyancy type. instrument installed in the annulus 
risers. Detection of liquid in the tank annulus activates an audible alarm 
and an annunciator panel light. 

Each AWF tank annulus is equipped with three leak detection probes 
with multiple conductivity elements located at various elevations in the 
annulus. The alarm sounds in the control building. 

The annulus ventilation system exhaust stack of each DST and AWF 
tank is equipped with a CAM. A vacuum pump extracts an air sample 
from the exhaust flowstream upstream of the highefficiency particulate 
air (HEPA) filter and the CAM scans the sample for radionuclide 
particles. If a leak from the primary tank were to occur, the CAM 
would detect an increase in radioactive particulate activity and an alarm 
will actuate upon exceeding the setpoint. 
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BASES 

APPLICABLE 
SAFETY scenario: Flammable Gas Deflagrations. 
ANALYSES 

The primary tank leak detection systems are required for one accident 

Flammable Gas Deflagrations 

Flammable gas accumulation in the annulus is discussed in Kummerer, 
1995, and the results of flammable gas deflagrations are presented in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed onsite risk guidelines and offsite radiological risk 
guidelines in some cases. 

The safety function of the primary tank leak detection systems is to 
provide an alarm of tank WASTE from misroutes or other system leaks 
into the tank annulus to alert operators to take action to prevent a 
flammable gas deflagration in the DST or AWF tank annulus, thus 
decreasing the frequency of the accident. 

Flammable gases of concern (e.g., hydrogen, ammonia, methane) are 
produced in the tank WASTE by three principal means: radiolysis, 
organic decomposition, and corrosion. Nitrous oxide, an oxidizer, is 
also produced by radiolysis. Modeling indicates that retention 
mechanisms exist in the WASTE tanks that are capable of storing 
flammable gases and then suddenly releasing them into the headspace. 
These releases can occur naturally or as a result of operations and 
activities that are performed in the WASTE INTRUSIVE region of the 
tank. If flammable gases are released in sufficient quantity to raise their 
concentration above the Lower Flammability Limit (LFX), and an 
ignition source is present, a deflagration can occur. Structural damage 
will occur to the tank if the pressure pulse is larger than the design 
pressure of the tank. Structural damage may cause cracking or tearing 
of the dome. 
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BASES 

LCO The LCO requires that one of the primary tank leak detection systems 
(conductivity probe[s], buoyancy type instrument, or CAM) to be 
OPERABLE. This provides indication to the operators of potential 
leakage so corrective actions can be taken to prevent the accumulation 
of flammable gases in the tank annulus. 

An OPERABLE primary tank leak detection system consists of at least 
one conductivity probe or buoyancy type instrument (as described in the 
Background) installed at a location that enables it to detect a leak (Le., 
within 1 .O inch from the bottom of the annulus) ot a CAM system that 
operates continuously while the annulus ventilation system is operating. 
The OPERABLITY requirement for both the conductivity probe (or 
buoyancy type instrument) and CAM includes an alarm function, either 
on the conductivity probe or buoyancy type instrument detecting liquid 
or for the CAM when radiation levels exceed the setpoint. For the 
alarm to be considered OPERABLE, the alarm location must be 
continuously staffed or a check of the alarm status performed at least 
once every 12 hours. A leak detection system in an activated alarm state 
is considered inoperable, as it is incapable of providing indication of 
leakage during future transfers through its associated structure. 

The leak detector or CAM and alarms are credited with alerting 
operators to a leak, spill, or transfer error into the annulus of a DST or 
AWF tank. The operator is then able to take action to prevent a 
significant accumulation of flammable gases. Although multiple 
conductivity probes (or buoyancy type instruments) may be available in 
a tank and an audible and visual alarm is available, this LCO only 
requires one conductivity probe or buoyancy type instrument to be 
OPERABLE at a location within 1 .O inch from the bottom of the 
annulus, or the CAM to be OPERABLE. However, any leak detector 
(conductivity probe or buoyancy type instrument) or CAM that meets 
OPERABILITY requirements when it enters an activated alarm state 
requires that the primary tank leak detection system be declared 
inoperable. If a future determination can be made that the 
instrumentation has malfunctioned, and the remaining instrumentation 
meets system minimum OPERABLITY requirements (i.e., at least one 
other leak detector [conductivity probe or buoyancy type instrument] or 
CAM is OPERABLE), then the equipment that has malfunctioned may 
be declared out of service, and the primary tank leak detection system 
declared OPERABLE once again. 
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BASES 

LCO 
(continued) 

The primary tank leak detection system is performing the intended 
function when liquid accumulation in a DST or AWF tank annulus can 
be identified to the associated alarm location such that appropriate 
action can be taken to evaluate the situation (e.g., confirm leakage, 
identify failed leak detector) and, if necessary take actions to mitigate 
the consequences of any leakage. The electrical distribution system 
(support system) is required to provide electrical power as part of 
OPERABILITY of the systems. Continuous electrical power is not 
required. The annulus ventilation system (support system) is also 
required as part of OPERABILITY of the CAM. 

Functional requirements for determining the OPERABILITY of the 
primary tank leak detection systems are also defined in 
HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, Systems, and 
Components." Detailed functional requirements for determining 
OPERABILlTY may be found in administrative procedures. 

19 
20 MODE 
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LCO 3.2.6 applies in OPERATION and LIMITED tank MODES. 
WASTE stored in the tanks in these MODES could leak to the annulus. 
Also WASTE transfers are possible in both MODES, and a transfer 
error could result in the accumulation of WASTE in the annulus that 
can result in the accumulation of flammable gases. Therefore, the 
primary tank leak detection system is required at all times because a 
leak, spill, or transfer error can occur at any time. 

APPLICABILITY 

27 

28 
29 
30 
31 
32 deflagration. 

PROCESS AREA 
APPLICABILITY 

LCO 3.2.6 applies to DSTs and AWF tanks because these are the only 
tanks with an annulus between a primary and secondary tank where 
WASTE can accumulate and have the potential for a flammable gas 
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BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

If the primary tank leak detection system is inoperable or alarming 
because of equipment malfunction or the activation of a leak detection 
alarm, one of two alternative actions shall be performed to mitigate 
potential flammable gas hazards. Either VERIFY that the annulus 
ventilation system on the affected tank is operating once per 12 hours or 
VEFUFY that the concentration of flammable gas in the annulus of the 
affected tank is 5 25% of the LFL once every 12 hours. 

If leakage is detected, flammable gases may be accumulating in the 
annulus. VERIFYING that the annulus ventilation system on the 
affected tank is operating and starting it if it is not currently running 
ensures that accumulations of flammable gas are removed from the 
annulus by the ventilation flow. The annulus ventilation system 
changes the annulus air approximately every 4 hours, thereby sweeping 
flammable gases from the annulus before the LFL can be reached. 

An alternative to VERIFYING that the annulus ventilation system is 
operating is to monitor the concentration of flammable gas. This may 
be a preferred action if it is not possible to start the annulus ventilation 
system (e.g., primary tank leakage blocks the annulus ventilation system 
suction line). This will provide information on the accumulation rate of 
flammable gas in the annulus and may direct the actions taken in 
accordance with the approved RECOVERY PLAN per Required Action 
B.4. 
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ACTIONS 
(continued) 

The Completion Time of once per 12 hours is based on taking regular, 
periodic actions to minimize the potential for the accumulation of 
flammable gas approaching the LFL. The 12-hour VERIFICATION 
provides regular confirmation that the ventilation system is still running 
or that the concentration of flammable gases remain at or below 25% of 
the LFL. The Completion Time of once per 12 hours allows time to 
restore the primary tank leak detection system before the initial 
VERIFICATION is required. 

- A.2 

The primary tank leak detection system must be restored to OPERABLE 
status within 31 days of entry into Condition A. The 31-day 
Completion Time allows sufficient time to restore the system to 
OPERABLE status, without allowing the reliance of compensatory 
measures for extended periods of time. The Required Action and 
Completion Time are reasonable assuming that if the flammable gas 
concentration approaches a level of concern due to loss of ventilation, it 
would be detected by the alternate VERIFICATION provided within 
Required Action A. 1. 

If it is determined that the flammable gas concentration is > 25% of the 
LFL, then Condition B is entered, which ensures additional actions are 
initiated to prevent a flammable gas deflagration in the tank annulus. 

(continued) 
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ACTIONS - B.l 
(continued) 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, WASTE or other liquid transfers that are occurring on routes 
PHYSICALLY CONNECTED to the affected leak detection location 
must be stopped Immediately not to exceed 30 minutes. Performing this 
Required Action minimizes the potential for material leakage to the 
affected annulus. This reduces the risk of accumulating sufficient 
material such that the flammable gas can approach the LFL. When 
manual action is required to stop WASTE transfers, the 30 minutes 
assumed in the Chapter 3.0 analysis to limit consequences are 
considered adequate to shut down the WASTE transfer pumps. See 
HNF-SD-WM-SAR-067, Chapter 13.0, "Human Factors," for further 
discussion. 

No further transfers on PHYSICALLY CONNECTED routes may occur 
until the primary tank leak detection system is restored to OPERABLE 
status. 

B.2 
If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, manned work activities per AC 5.11, "Flammable Gas Monitoring 
Controls," in the affected tank annulus shall be stopped Immediately. 
Stopping manned work activities Immediately in the affected tank 
annulus provides protection for the workers and minimizes activities 
that can produce an ignition source. 

- B.3 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, equipment that can be a potential ignition source within the 
affected tank annulus shall be deenergized, removed, or not used if it 
does not meet AC 5.10, "Ignition Controls." Immediately deenergizing, 
removing or not using equipment that does not meet Ignition Source 
Control Set #2 in AC 5.10 in INTRUSIVE regions of the affected tank 
provides protection for the workers and minimizes activities that can 
produce an ignition source. 
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BASES 

ACTIONS - B.4 
(continued) 

If the concentration of flammable gas is > 25% of the LFL or if the 
Required Action and associated Completion Time of Condition A is not 
met, Required Action B.4 requires the primary tank leak detection 
system to be restored to OPERABLE status Immediately according to a 
RECOVERY PLAN approved by the CH2M HILL Hanford Group, Inc. 
Vice President, Nuclear Operations Project Services. A RECOVERY 
PLAN is necessary to evaluate the current status of the annulus and tank 
and identify the necessary actions to restore because there is no MODE 
that the affected tank can enter to stop the generation of flammable gas 
or stop leakage from the primary tank to the annulus. In addition, the 
actions necessary to restore depend on many variables based on the 
existing tank conditions. 

Previous Required Actions established as safe and stable a condition in 
the tank as possible until the appropriate restoration actions can be 
identified and implemented. 

The activities allowed by the RECOVERY PLAN are evaluated using 
the Unreviewed Safety Question (USQ) process prior to performance. 
The RECOVERY PLAN may be revised to address new issues as they 
are identified during the restoration process. If approved emergency or 
abnormal administrative procedures exist that address the operations 
permitted for the existing tank conditions, including the initial 
conditions and precautions necessary to perform the operations in a safe 
manner, preparation of a separate RECOVERY PLAN is not necessary. 

The Note for Required Action B.4 permits activities (Le., transfers, 
energizing equipment, and manned work activities), according to an 
approved RECOVERY PLAN, that were prohibited by other Required 
Actions. Approval of the RECOVERY PLAN by the CH2M HILL 
Hanford Group, Inc. Vice President, Nuclear Operations Project 
Services, is sufficient provided it is determined that these activities are 
essential to safe restoration, and if all actions invoked are within the 
current tank fanns Authorization Basis. DOE Office of River 
Protection approval is required if proposed actions are outside the 
current tank farms Authorization Basis. 
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BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the EO. For this situation, entry into 
the K O  ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.2.6.1 

A FUNCTIONAL TEST on each primary tank leak detection system is 
required every 182 days. This requires a FUNCTIONAL TEST of 
either the leak detection system (conductivity probe or buoyancy type 
instrument) or the CAM system for each DST and AWF tank, 
depending on which is being used as the primary tank leak detection 
system. The Frequency of 182 days is based on operating experience 
and the maintenance recall system. The FUNCTIONAL TEST for the 
conductivity probe includes a VERIFICATION that no prior 
maintenance activities have adjusted the conductivity probe's placement. 
The FUNCTIONAL TEST for the buoyancy type instrument includes a 
VERIFICATION that the displacer is placed on the annulus bottom. 
This ensures the probe or displacer is installed properly, such that it is 
capable of detecting a leak in the annulus. The FUNCTIONAL TEST 
also VERJFJES the alarm OPERABElTY for the leak detection system 
or the CAM, whichever system is being used for the primary tank leak 
detection system. 

REFERENCES HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

Kummerer, M., 1995, Calculation of Flammable Gas Accumulation in 
DSTAnnulus From a Primary Tank Leak (internal memo 
MK-8M400-95-001 to R. J. Van Vleet, Westinghouse Hanford 
Company, April 13), Westinghouse Hanford Company, 
Richland, Washington. 
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B 3.3 TEMPERATURE 

B 3.3.1 SST WASTE TemDerature Controls 

BASES 

BACKGROUND Temperature controls in single-shell tanks (SSTs) consist of WASTE 
temperature limits and monitoring to ensure that temperatures necessary 
for potential tank bumps (including steam release events) to occur are 
not exceeded. The primary source of tank heat is the ongoing 
radioactive decay in the WASTE. Exothermic chemical reactions may 
also contribute some heat. The temperatures in the tank materials and in 
the WASTE are related to the magnitude and distribution of the 
heat-generating components in the WASTE and are controlled by 
removing heat from the tank. None of the SSTs has received WASTE 
since 1980. Generally, the WASTE composition changes with time 
because of both radiolysis and other chemical reactions. The WASTE 
fuel energy content is therefore continuously decreasing with time 
because no new additions of WASTE or chemicals are taking place. 
The WASTE is aging to an overall less energetic state which means it is 
currently less likely to support a tank bump than the WASTE originally 
deposited in the tank. 

The SST temperature monitoring systems that are available to provide 
information on WASTE temperatures each consist of a temperature 
sensing device (thermocouple) and a temperature display system. The 
electrical distribution system (support system) provides power to the 
transmitters and display systems. Continuous electrical power is not 
required. Electrical power is not required if a hand held battery 
operated temperature monitoring instrument is used. 

A thermocouple consists of two wires of dissimilar metals welded 
together into a sensing junction. At the other end of the signal wires is 
another junction called the reference junction. Heating the sensing 
junction generates a thermoelectric voltage that is proportional to the 
temperature differences between the two junctions. This millivolt 
signal when compensated for the known temperature of the reference 
junction, indicates the temperature in the WASTE at the point where the 
sensing junction is located. 
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BASES 

BACKGROUND 
(continued) 

Thermocouples used in the tank farms are designated as type J, K, or L 
depending on the materials used to create the dissimilar metal junctions. 
Each SST covered by this LCO contains one or more thermocouple 
trees. Each thermocouple tree is equipped with four to 18 
thermocouples per tree. The thermocouples are placed at various levels 
within the tank, with the first one usually about 4 inches (some are 
about 10 inches) from the bottom of the tank and the others at about 2-ft 
intervals. 

The temperature display system consists of a device that performs 
reference junction temperature correction and converts the analog 
millivolt signal from the thermocouple element to a digital value for 
display. The three basic types of temperam display systems used in 
the tank farms include (1) Temperature Monitoring and Control System 
(TMACS), (2) hand-held temperature display system, and 
(3) panel-mounted temperature display system. 

The TMACS temperature display system consists of a 
microprocessor-based system that receives and displays remote digital 
temperature signals sent via modem from field located analog to digital 
convertors (ACROMAGS). The TMACS continuously monitors 
WASTE temperatures and provides real time graphics depicting the 
status of the WASTE temperatures. The hand-held temperature display 
system consists of a hand-held monitor which can be plugged directly 
into the thermocouple signal wires in the field and displays the 
temperature reading. The panel-mounted temperature display system 
consists of a digital temperature display system permanently mounted 
on instrument panels near or in the tank farm. Any one of these three 
temperature display systems can be used to VERIFY WASTE 
temperatures. 

The temperature monitoring systems are also described in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Chapter 2.0, "Facility and Process Description." Controls to ensure the 
availability and capability of instrumentation and equipment to provide 
reliable VERIFICATION of process parameters are included in 
AC 5.19, "Process Instrumentation and Measuring and Test 
Equipment." 
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SST WASTE temperature controls are required for two accident 
scenarios: (1) Tank Bump and (2) Unfiltered Release (Waste Retrieval 
Sluicing System operations). 

Tank BumD 

Tank bump scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code and WHC-SD-WM-CN-043, Tank Bump 
Consequence Analysis) and the results of the analysis are presented in 
HNF-SD-WM-SAR-067, Chapter 3.0, "Hazard and Accident Analyses." 
Based on the results of the analysis, the unmitigated release of 
radiological and toxicological material could exceed onsite risk 
guidelines. 

For Waste Retrieval Sluicing System (WRSS) operations, tank bump 
scenarios are analyzed in calculation note HNF-SD-WM-CN-098, 
Consequences of a Postulated Tank Bump Related to Project W-320, 
and the results of the analysis are presented in HNF-SD-WM-SAR-067, 
Addendum 1, "Tank 241-C-106 Sluicing Safety Analysis," Chapter 3.0, 
"Hazard Evaluations and Accident Analyses.'' Based on the results of 
the WRSS analysis, the unmitigated release of radiological material 
could exceed offsite and onsite risk guidelines and onsite toxicological 
risk guidelines. 

The safety function of the temperature monitoring systems is to provide 
tank WASTE temperature information for operator monitoring, enabling 
operators to take actions necessary to prevent exceeding temperatures at 
which significant tank bumps or steam release events could occur, thus 
decreasing the likelihood of the accident. 

A tank bump is a rapid steam pressurization of the WASTE tank 
headspace resulting in the release of radiological and toxicological 
material. Tank bumps (WASTE thermal rollovers) could occur in 
SSTs, double-shell tanks (DSTs), and aging waste facility (AWF) tanks 
that contain sludge (mostly a mixture. of solid WASTE and interstitial 
liquid) with sufficient heat load to allow the sludge or solids to heat up 
above the local saturation temperature of the liquid WASTE. In 
addition, sufficient hydrostatic head exists to promote storage of thermal 
energy in the sludge. 
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APPLICABLE 
SAFETY 
ANALYSES 
(continued) 

A steam release is a pressurization of a lesser magnitude than a tank 
bump and is bounded by the analyzed tank bump accident. Both result 
in a pressurization in the WASTE; however, a steam release involves 
localized interstitial liquid that heats up and releases a smaller aerosol 
fraction of the WASTE, whereas a tank bump involves the entire 
WASTE (thermal rollover). In a postulated steam release scenario, 
there is less hydrostatic head ( i q  prcssure caused by the weight of the 
liquid over the solids). Therefore, with less hydrostatic head, there is 
less Dressure and enerev involved in the release. A steam release can 
alsoksult because of %e sudden boiling of cold liquid added to a tank 
with hot solid WASTE. 

Temperature controls to prevent a tank bump in SSTs are the subject of 
this EO. Temperature controls to prevent a tank bump in DSTs and 
AWF tanks are included in LCSLCO 3.3.2, "DST and AWF Tank 
WASTE Temperature Controls." WASTE compatibility evaluations to 
ensure that controls are applied to the final state of pumped and 
receiving tanks prior to transfers are included in AC 5.12, "Transfer 
Controls." 

Unfiltered Release (Waste Retrieval Sluicing System operations) 

Unfiltered release scenarios for various failures of the WRSS existing 
(296-P-16) or new (296-C-006) ventilation systems are analyzed in 
HNF-SD-W-SAR-067, Addendum 1, and the results of the analysis 
are presented in Chapter 3.0 of the Addendum. Based on the results of 
the overheating scenarios the unmitigated release of radiological 
material could exceed onsite risk guidelines. Temperature controls are 
credited in the analysis to prevent the overheating scenarios. For WRSS 
operations, controls for the Tank 241-C-106 ventilation system are 
included in AC 5.25, "Ventilation Controls." 
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BASES 

E O  Tank Bump and Unfiltered Release Waste Retrieval Sluicinp Svstem 
omrations1 

The WASTE temperature in each tank is required to be 
prevent a tank bump. 

The L€O limit represents the instrument (measured) value and provides 
a safety margin to the actual saturation temperature of the liquid 
WASTE at atmospheric pressure, which is between 220 "F and 230 "F, 
based on the dissolved salt content of the WASTE. The saturation 
temperature is the temperature that represents the onset of tank bump 
conditions (Le., the generation of steam). 

The L€O limit of 205 "F has been adjusted by a total of 15 "F. The 
adjustment includes a 5 "F margin to allow time to detect and respond to 
a temperature increase before the WASTE reaches the temperature at 
which a tank bump can occur and a 10 "F margin to account for 
instrument and calibration accuracies and potential thermocouple 
degradation. 

The LCO limit of 205 O F  was also selected to minimize the effect on 
normal operating conditions because temperatures as high as 200 "F 
have been observed in at least one of the SSTs covered by this LCO. 

To provide information on WASTE temperatures, the thermocouple tree 
must be properly installed for the intended service. The LCO limit of 
- < 205 O F  applies to every available functional thermocouple throughout 
the WASTE. At least one functional thermocouple located in the range 
of 2 to 5 ft from the bottom of the tank is judged to be sufficient to 
provide operators with information to VERIFY WASTE temperature. 

205 "F to 

(continued) 
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BASES 

LCO 
(continued) 

It is recognized that there is a radial temperature distribution in the tank. 
The position of the thermocouple tree within the tank is not significant 
to temperature measurement because of the conservative assumptions in 
the accident analysis. The bounding accident consequences were based 
on the entire sludge volume being saturated with steam and being 
released in total through the entire supernatant volume, which was 
assumed to be at or near the saturation temperature 
(WHC-SD-WM-CN-022). These assumptions allowed calculation of 
the bounding event but are very conservative. If portions of the tank not 
covered by a thermocouple element have localized heating, any 
potential steam release would be significantly below the bounding 
consequences because of the smaller volumes. Also, consequences 
would be reduced from any small localized heating because the small 
steam releases would minimize solids carryover into the air stream, 
which contributed to the majority of the dose consequences. Lastly, the 
majority of the SST topography (see Process Area Applicability) is not 
considered wet enough nor having sufficient confinement phenomena 
(e.g.. supernatant head, thickened sludge) to match the assumed accident 
of total sludge saturation. 

Functional requirements of the temperature monitoring systems are also 
defined in HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, 
Systems, and Components." Detailed functional requirements of the 
temperature monitoring systems may be found in administrative 
procedures. Programmatic controls for the systems used to VERIFY 
WASTE temperature are included in AC 5.19, "Process Instrumentation 
and Measuring and Test Equipment." 

MODE 
APPLICABILITY 

LCO 3.3.1 applies at all times (i.e., during OPERATION and LIh4lTED 
MODES) because exceeding the WASTE temperature. is possible in 
both MODES. Inadequate cooling in either MODE over time could 
result in temperatures in the stored WASTE outside the limit. 
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PROCESS AREA Tank Bumv 
ApPLICABLlTY 

L€O 3.3.1 applies to the following nine SSTs for the analyzed tank 
bump accident: 

. 24 1-SX-103 

. 241-C-106, prior to start of WRSS operations . 24 1-SX-107 though 241 -SX- 1 12 . 241-SX-114 

These SSTs all contain sludge and have estimated heat loads > 26,000 
Btum such that temperatures at or above the local saturation temperature 
could result from an extended ventilation outage. Therefore, they 
contain the initial conditions for a tank bump. The tanks in the SX and 
C tank farms contain less water on top of the WASTE than double-shell 
tanks (DSTs) and are less likely to generate the large volumes of steam 
required for a large tank bump. However, they could still generate and 
release significant quantities of steam. 

Temperature controls for Tank 241-C-106 during and after WRSS 
operations to prevent tank bump and liner breach accidents are included 
in AC 5.26, "Tank 241-C-106 WASTE Temperature Controls." 

Unfiltered Release (Waste Retrieval Sluicing System operations) 

LCO 3.3.1 applies to Tank 241-C-106 prior to start of WRSS operations 
to prevent an unfiltered release. Temperature controls for Tank 
241-C-106 during and after WRSS operations to prevent an unfiltered 
release are included in AC 5.26, "Tank 241-C-106 WASTE 
Temperature Controls." 
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BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

A.l.A.2.A.3.andA.4 

If the WASTE temperature is > 205 OF, conditions for a tank bump 
could be developing. Heat removal methods have not been successful 
in keeping the temperature within the limit. Performance of Required 
Actions A.l, A.2, A.3, and A.4 establishes a safe condition for the 
affected tank Immediately to minimize the potential for a tank bump and 
provides some mitigation if an event did occur. 

Required Action A.l requires all transfers from the affected tank to be 
stopped Immediately to minimize further WASTE temperature increases 
(Le., water reduction, pump heat). The Note for Required Action A.l 
allows for transfer system draining and flushing after the transfer of 
WASTE has been stopped. Transfer system draining and flushing are 
performed according to administrative procedures and involve limited 
quantities of WASTE and flush water (about 100 gal). These activities 
are insignificant contributors to the hydrostatic head (less than 1 inch) 
and energetics of a tank bump. 

(continued) 
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ACTIONS 
(continued) 

Required Action A.2 requires all activities capable of causing 
penetration of the WASTE and water additions be stopped Immediately 
(except transfer system draining and flushing discussed in A.l). The 
SSTs covered by this LCO contain mostly sludge and have little or no 
supernatant (mostly liquid) floating on the surface of the WASTE, 
except in Tank 241-C-106, which has normal, periodic water additions. 
Therefore, any activity that penetrates the WASTE is assumed to 
penetrate the sludge. Stopping activities that could penetrate the sludge 
removes the physical mechanisms that could lead to a tank bump (Le., 
provide the stored steam with a release path or aid in the buoyancy of 
the sludge). 

Stopping water additions minimizes the potential for sudden boiling 
caused by adding cold water to hot WASTE. Normal water additions 
currently are permitted only to Tank 241-C-106 and can be a significant 
contributor to the hydrostatic head (about 11 inches). When there is 
enough hydrostatic head, the sludge or solids can heat up above the 
local saturation temperature of the liquid WASTE. 

Required Action A.3 requires a VERIFICATION that cover blocks are 
installed on pits that are connected to the headspace of the affected tank. 
The pits provide a leakage path when the cover blocks are not in place. 
Cover blocks are normally in place, but are removed for maintenance, 
WASTE transfer routing changes, surveillances, or other activities. The 
cover blocks provide Defense-in-Depth by mitigating the potential 
release of radiological and toxicological material during a tank 
overpressurization event. 

Required Action A.4 requires a VERIFICATION that the active 
ventilation system is operating and that ventilation flow paths are open 
for the affected tank. If the ventilation system is not operating, actions 
are necessary to start the system. The active ventilation system removes 
heat from the tank headspace. The VERIFICATION ensures that 
ventilation dampers are open and that inlet filters are not blocked by 
VERIFYING differential pressure readings from available gauges. 

(continued) 
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BASES 

ACTIONS - A S  
(continued) 

Required Action A S  requires the tank to be restored to a safe condition 
by restoring WASTE temperature to 5 205 "F Immediately, according to 
a RECOVERY PLAN approved by the CH2M HILL Hanford Group, 
Inc. Vice President, Nuclear Operations Project Services. A 
RECOVERY PLAN is necessary to evaluate the current status of the 
tank and to identify the necessary actions for restoring the temperature 
limit. There is no MODE that the affected tank can enter to exit the 
temperature requirements of the E O ,  and the actions necessary to 
restore the temperature depend on many variables based on the existing 
tank conditions. 

With the WASTE temperature > 205 "F. a tank bump could occur. 
Required Actions A.l, A.2, A.3, and A.4 establish as safe and stable a 
condition in the tank as possible until the appropriate restoration actions 
can be identified and implemented. 

The Note for Required Action A S  permits activities (e.g., transfers, 
water additions, cover block removal), according to an approved 
RECOVERY PLAN, that were prohibited by other Required Actions. 
Approval of the RECOVERY PLAN by the CH2M HILL Hanford 
Group, Inc. Vice President, Nuclear Operations Project Services, is 
sufficient provided it is determined that these activities are essential to 
safe restoration of temperature, and if all actions invoked are within the 
current tank farms Authorization Basis. DOE Office of River 
Protection approval is required if proposed actions are outside the 
current tank farms Authorization Basis. For example, the RECOVERY 
PLAN may determine that water additions to Tank 241-C-106 (stopped 
by Required Action A.2) is now necessary to restore temperature. 

This is acceptable because previous Required Actions established as 
safe and stable a condition as possible until the appropriate restoration 
actions were determined for the existing tank conditions and could be 
implemented. Water additions to Tank 241-C-106 may be the most 
effective way to reduce temperature, and the RECOVERY PLAN 
controls the method of addition to minimize the potential for sudden 
boiling caused by adding cold liquid to hot WASTE. 

(continued) 
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BASES 

ACTIONS 
(continued) 

The activities allowed by the RECOVERY PLAN are evaluated using 
the Unreviewed Safety Question (USQ) process prior to performance. 
The RECOVERY PLAN may be revised to address new issues as they 
are identified during the restoration process. If approved emergency or 
abnormal administrative procedures that address the operations 
permitted for the existing tank conditions exist, including the initial 
conditions and precautions necessary to perform the operations in a safe 
manner, preparation of a separate RECOVERY PLAN is not necessary. 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO AClTONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.3.1.1 

This Surveillance is required to VERIFY that the WASTE temperature 
is 205 "F. The Surveillance collects information on WASTE 
temperatures and provides indication of the status of the temperature 
monitoring systems (e.g., the thermocouples are sensing temperatures 
and are reporting to a display system). The Surveillance also includes 
an evaluation of the displayed temperature data. The collected and 
analyzed temperature data provides information on WASTE 
temperature profiles and trends within a tank and can identify an 
accumulation of solids or "hot spots." 

The Frequency of 10 days to VERIFY temperature is based on the rate 
of temperature rise for the most limiting SST covered by this EO, 
which is 0.33 "F/day for Tank 241-C-106 (WHC-WM-SD-CN-043) and 
the 5 O F  margin included between the LCO temperature limit (205 "F) 
and the temperature at which a tank bump event could occur (210 "F 
adjusted for instrument uncertainties). Therefore, with an assumed 
beginning temperature of 205 "F, it would take more than 15 days to 
reach 210 O F ,  based on the bounding rate of temperature rise of 
0.33 "F/day (5 "F t 0.33 "F/day = 15.2 days). The Frequency of 10 days 
establishes a conservative margin to the more than 15 days required to 
reach the LCO temperature limit, and allows operators the time to detect 
and respond to a temperature increase before reaching the temperature at 
which a tank bump could occur. 

(continued) 
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REQUIREMENTS 
(continued) 

Generally, temperatures change slowly upon the loss of active 
ventilation. When the active ventilation system for Tank 241-C-106 
was inoperable for about 5 months at the beginning of 1992, the peak 
temperature rose from 155 "F to 197 "F. In fact, the rate of temperature 
increase is expected to decrease with time, approaching equilibrium 
with the surrounding environment as the tank system approaches steady 
state. This is because the tank would eject more heat to the 
surroundings as its temperature increases. 

Normally the WASTE temperature in each tank fluctuates throughout 
the year (typically highest during October and lowest during April), 
which can result in a seasonal variation not expected to exceed 10 "F. 
At 191.1 O F ,  Tank 241-SX-108 has the highest estimated operating 
temperature of the SSTs covered by this K O  
(WHC-SD-WM-SARR-010, Heat Removal Characteristics of Waste 
Storage Tanks). Temperatures have been observed to be as high as 
200 O F  because of seasonal variation. Therefore, with an assumed 
beginning temperature of 200 "F, it would take about 29 days to reach 
205 "F with no active ventilation, based on a rate of temperature rise of 
0.17 "F/day for Tank 241-SX-108 (WHC-SD-WM-CN-043). Tank 
241-C-106 has a normal operating temperature of 153.5 "F with active 
ventilation (WHC-SD-WM-SARR-010). Therefore, with an assumed 
beginning temperature of 163.5 "F because of seasonal variation, and 
based on the Tank 241-C-106 rate of temperature rise of 0.33 "F/day 
(WHC-SD-WM-CN-043), it would take about 126 days to reach 205 OF 
if ventilation were lost. Based on normal operating temperatures and 
the slow temperature rises, it is expected the increasing temperature 
trend would be detected within the 10-day Surveillance Frequency 
interval and be corrected well before the LCO temperature limit would 
be approached. 
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B 3.3 TEMPERATURE 

B 3.3.2 DST and AWF Tank WASTE Temuerature Controls 

BACKGROUND Temperature controls in double-shell tanks (DSTs) and aging waste 
facility (AWF) tanks consist of WASTE temperature limits and 
monitoring to ensure that temperatures necessary for potential tank 
bumps (including steam release events) and organic salt-nitrate 
reactions (bulk chemical runaway) to occur are not exceeded. The 
primary source of tank heat is the ongoing radioactive decay in the 
WASTE. Exothermic chemical reactions may also contribute some 
heat. Other heat sources include installed energy-generating devices or 
transfers of high-temperature WASTE into the tank. WASTE transfers 
are routinely made to and from tank farm storage tanks, chemical 
processing facilities, and related operational UNITS (e.g., receiver 
vaults, evaporators). Insufficient mixing associated with WASTE 
transfers can lead to thermal layering in the tanks and temperature 
gradients between layers. The temperatures in the tank materials and in 
the WASTE are related to the magnitude and distribution of the 
heat-generating components in the WASTE and are controlled by 
removing heat from the tank. 

The DST and AWF tank temperature monitoring systems that are 
available to provide information on WASTE temperatures each consist 
of a temperature sensing device (thermocouple) and a temperature 
display system. The electrical distribution system (support system) 
provides power to the transmitters and display systems. Continuous 
electrical power is not required. Electrical power is not required if a 
hand held battery operated temperature monitoring instrument is used. 

A thermocouple consists of two wires of dissimilar metals welded 
together into a sensing junction. At the other end of the signal wires is 
another junction called the reference junction. Heating the sensing 
junction generates a thermoelectric voltage that is proportional to the 
temperature differences between the two junctions. This millivolt 
signal when compensated for the known temperature of the reference 
junction, indicates the temperature in the WASTE at the point where the 
sensing junction is located. 

(continued) 
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BACKGROUND 
(continued) 

Thermocouples used in the tank farms are designated as type J, K, or L 
depending on the materials used to create the dissimilar metal junctions. 
Each DST and AWF tank covered by this LCSiLCO contains one or 
more thermocouple trees. Each thermocouple tree is equipped with four 
to 18 thermocouples per tree. The thermocouples are placed at various 
levels within the tank, with the first one usually about 4 inches (some 
are about 10 inches) from the bottom of the tank and the others at about 
2-ft intervals. 

Temperature monitoring systems in some DST and AWF tanks also 
include multi-function instrument trees (Mus). The ha includes 
thermocouples and vapor probe chambers for vapor sampling. The MlT 
contains 27 thermocouples evenly spaced at different heights, from the 
bottom of the tank up into the tank headspace. 

The temperature display system consists of a device that performs 
reference junction temperature correction and converts the analog 
millivolt signal from the thermocouple element to a digital value for 
display. The three. basic types of temperature display systems used in 
the tank farms include (1) Temperature Monitoring and Control System 
(TMACS), (2) hand-held temperature display system, and 
(3) panel-mounted temperature display system. 

The TMACS temperature display system consists of a 
microprocessor-based system that receives and displays remote digital 
temperature signals sent via modem from field located analog to digital 
convertors (ACROMAGS). The TMACS continuously monitors 
WASTE temperatures and provides real time graphics depicting the 
status of the WASTE temperatures. The hand-held temperature display 
system consists of a hand-held monitor which can be plugged directly 
into the thermocouple signal wires in the field and displays the 
temperature reading. The panel-mounted temperature display system 
consists of a digital temperature display system permanently mounted 
on instrument panels near or in the tank farm. Any one of these three 
temperature display systems can be used to VERIFY WASTE 
temperatures. 

The temperature monitoring systems are also described in 
HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, 
Chapter 2.0, "Facility and Process Description." Controls to ensure the 
availability and capability of instrumentation and equipment to provide 
reliable VERIFICATION of process parameters are included in 
AC 5.19, "Process Instrumentation and Measuring and Test 
Equipment." 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 

DST and AWF tank WASTE temperature controls are required for three 
accident scenarios: (1) Tank Bump, (2) Organic Salt-Nitrate Reaction 
(bulk chemical runaway), and (3) Unfiltered Release (Waste Retrieval 
Sluicing System operations). 

Tank BumD 

Tank bump scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code and WHC-SD-WM-CN-043, Tank Bump 
Consequence Analysis) and the results of the analysis are presented in 
HNF-SD-WM-SAR-067, Chapter 3.0, "Hazard and Accident Analyses." 
Based on the results of the analysis, the unmitigated release of 
radiological and toxicological material could exceed onsite risk 
guidelines. 

For Waste Retrieval Sluicing System (WRSS) operations, tank bump 
scenarios are analyzed in calculation note HNF-SD-WM-CN-098, 
Consequences of a Postulated Tank Bump Related to Project W-320, 
and the results of the analysis are presented in HNF-SD-WM-SAR-067, 
Addendum 1, "Tank 241-C-106 Sluicing Safety Analysis," Chapter 3.0, 
"Hazard Evaluations and Accident Analyses." Based on the results of 
the WRSS analysis, the unmitigated release of radiological material 
could exceed offsite and onsite risk guidelines and onsite toxicological 
risk guidelines. 

The safety function of the temperature monitoring systems is to provide 
tank WASTE temperature information for operator monitoring, enabling 
operators to take actions necessary to prevent exceeding temperatures at 
which significant tank bumps or steam release events could occur, thus 
decreasing the likelihood of the accident. 

A tank bump is a rapid steam pressurization of the WASTE tank 
headspace resulting in the release of radiological and toxicological 
material. Tank bumps (WASTE thermal rollovers) could occur in 
SSTs, double-shell tanks (DSTs), and aging waste facility (AWF) tanks 
that contain sludge (mostly a mixture of solid WASTE and interstitial 
liquid) with sufficient heat load to allow the sludge or solids to heat up 
above the local saturation temperature of the liquid WASTE. In 
addition, sufficient hydrostatic head exists to promote storage of thermal 
energy in the sludge. 
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APPLICABLE 
SAFETY 
ANALYSES 
(continued) 

A steam release is a pressurization of a lesser magnitude than a tank 
bump and is bounded by the analyzed tank bump accident. Both result 
in a pressurization in the WASTE; however, a steam release involves 
localized interstitial liquid that heats up and releases a smaller aerosol 
fraction of the WASTE, whereas a tank bump involves the entire 
WASTE (thermal rollover). In a postulated steam release scenario, 
there is less hydrostatic head (i.e., pressure caused by the weight of the 
liquid over the solids). Therefore, with less hydrostatic head, there is 
less pressure and energy involved in the release. A steam release can 
also result because of the sudden boiling of cold liquid added to a tank 
with hot solid WASTE and because of air agitation of a hot 
soliddsludge layer. 

Temperature controls to prevent a tank bump in DSTs and AWF tanks 
are the subject of this LCSLCO. Temperature controls to prevent a 
tank bump in SSTs are included in LCO 3.3.1, "SST WASTE 
Temperature Controls." WASTE compatibility evaluations to ensure 
that controls are applied to the final state of pumped and receiving tanks 
prior to transfers are included in AC 5.12, "Transfer Controls." For 
WRSS operations, controls for the annulus ventilation system in Tank 
241-AY-102 are included in AC 5.25, "Ventilation Controls" and 
LCO 3.3.3 "Tank 241-AY-102 Annulus Ventilation System." 

Oreanic Salt-Nitrate Reaction (bulk chemical runawav) 

In addition to providing protection against the postulated tank bump 
accident, this LCSLCO also provides protection against a postulated 
"bulk chemical runaway" accident. Organic salt-nitrate reaction 
scenarios are analyzed in calculation note "F-3588, Organic 
Complexant Topical Report, and the results of the analysis are presented 
in HNF-SD-WM-SAR-067, Chapter 3.0. 

The safety function of the temperature monitoring systems is to provide 
tank WASTE temperature information for operator monitoring, enabling 
operators to take actions necessary to prevent exceeding temperatures at 
which an organic salt-nitrate reaction (bulk chemical runaway) could 
proceed, thus decreasing the likelihood of the accident. 
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BASES 

APPLICABLE 
SAFETY 
ANALYSES 
(continued) 

The temperature limit of this LCS/L€O is based on past tank farm 
operating experience and experimental data indicating that bulk 
chemical runaway is not possible until the WASTE is boiled dry and 
temperatures significantly above the WASTE saturation temperature are 
reached. The analysis in calculation note HNF-3588 determined that if 
the total organic carbon (TOC) of a tank is less than 52 g / L  (3.8 wt%) 
and the heat load of the tank is less than 21,700 watts (74,000 S a ) ,  no 
bulk runaway reaction will occur. If either or both of the above criteria 
are exceeded (Le., TOC 2 52 giL [3.8 wt%] or heat load 2 21,700 watts 
[74,000 B a ] )  additional analysis is needed, as specified in SL 2.1.1, 
"WASTE Temperature." If additional analysis shows that no bulk 
runaway hazard exists, the temperature limit is not important for 
preventing bulk runaway. If additional analysis shows the hazard exists, 
the temperature limit prevents dry-out of the tanks and prevents a bulk 
runaway reaction. 

Unfiltered Release (Waste Retrieval Sluicing System operations) 

Unfiltered release scenarios for various failures of the WRSS existing 
(296-P-16) or new (296-C-006) ventilation systems are analyzed in 
HNF-SD-WM-SAR-067, Addendum 1, and the results of the analysis 
are presented in Chapter 3.0 of the Addendum. Based on the results of 
the overheating scenarios the unmitigated release of radiological 
material could exceed onsite risk guidelines. Temperature controls are 
credited in the analysis to prevent the overheating scenarios. 
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Lcsmo Tank Bumu, Oreanic Salt-Nitrate Reaction (bulk chemical runawavz 
and Unfiltered Release (Waste Retrieval Sluicing Svstem oDerations) 

The WASTE temperature in each tank is required to be either 5 195 "F 
in all levels of the WASTE, or 5 195 "Fin the top 15 ft  of the WASTE 
and 5 215 O F  in the WASTE below 15 ft to prevent a tank bump, which 
also protects SL 2.1.1, "WASTE Temperature," to prevent an organic 
salt-nitrate reaction initiated by a "bulk chemical runaway" reaction. 
For the organic reaction, the LCS/LCO limits are not required by the 
analysis to automatically actuate a protective action to protect the SL 
limit of 5 250 "F, because exceedence of the LCS/LcO limits leaves the 
operator sufficient time to take manual protective actions to prevent 
exceeding the SL. The LCS/LCO limit of 5 195 O F  in all levels of the 
WASTE is an optional LCSLCO requirement for tanks with less than 
15 ft  of WASTE andor where WASTE temperatures are expected to 
remain well below 200 "F. The other optional LcSLCO requirement 
based on WASTE level considers that most DSTs have a large 
hydrostatic head and that higher saturation temperatures can be assumed 
at WASTE depths greater than 15 ft (WHC-SD-WM-CN-043). 

The LCSLCO limits represent the instrument (measured) values and 
provide a safety margin to the actual saturation temperatures of the 
liquid WASTE (220 O F  at atmospheric pressure for the supernatant, 
based on the dissolved salt content of the WASTE). The saturation 
temperature is the temperature that represents the onset of tank bump 
conditions (i.e., the generation of steam). 

The LCS/LCO limit of 5 195 "F has been adjusted by a total of 25 "F. 
The adjustment includes a 15 O F  margin to allow time to detect and 
respond to a temperature increase before the WASTE reaches the 
temperature at which a tank bump can occur and a 10 "F margin to 
account for instrument and calibration accuracies and potential 
thermocouple degradation. The 15 O F  margin allows operations 
adequate time (about 16 days) to detect and respond to a temperature 
increase because of the bounding assumed heatup rate of 0.9 "F/day for 
Tank 241-AZ-101 (WHC-SD-WM-CN-043). 

(continued) 
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BASES 

LCSlLCO 
(continued) 

The LCSlLCO limit of 5 215 "F has also been adjusted by a total of 
25 O F  for the same reasons discussed above. Additionally, the 
LCSlLCO limit of 215 "F was selected to minimize the effect on 
normal operating conditions because temperatures as high as 210 "F are 
anticipated for future WASTE transfers into AWF tanks. 

To provide information on WASTE temperatures, the thermocouple tree 
or MlT must be properly installed for the intended service. The 
WSILCO limits of 5 195 O F  and 5 215 O F  apply to every available 
functional thermocouple in the applicable level of WASTE. If WASTE 
temperature is VERIFIED per LCSILCO 3.3.2a. then at least one 
functional thermocouple located in the range of 2 to 5 ft  from the 
bottom of the tank is judged to be sufficient to provide operators with 
information to VERIFY WASTE temperature. If WASTE temperature 
is VERIFIED per LCSILCO 3.3.2b, at least one functional 
thermocouple located in the top level of the WASTE and one located in 
the WASTE in the range of 2 to 5 ft  from the bottom of the tank is 
judged to be sufficient to provide operators with information to 
VERIFY WASTE temperature. 

It is recognized that there is a radial temperature distribution in the tank. 
The position of the thermocouple tree within the tank is not significant 
to temperature measurement because of the conservative assumptions in 
the accident analysis. The bounding accident consequences were based 
on the entire sludge volume being saturated with steam and being 
released in total through the entire supernatant volume, which was 
assumed to be at or near the saturation temperature 
(WHC-SD-WM-CN-022). These assumptions allowed calculation of 
the bounding event but are very conservative. If portions of the tank not 
covered by a thermocouple element have localized heating, any 
potential steam release would be significantly below the bounding 
consequences because of the smaller volumes. Also, consequences 
would be reduced from any small localized heating because the small 
steam releases would minimize solids carryover into the air stream, 
which contributed to the majority of the dose consequences. One 
additional conservatism is that most DST and AWF tanks have liquid 
levels over the soliddsludge layers. Steam releases within the 
soliddsludge layers would be condensed by the overlaying liquid until 
all of the liquid is at or near the boiling temperature. Therefore, there 
would be no steam releases until the tank was at or near boiling 
(WHC-SD-WM-CN-022). For WRSS operations, condensation in the 
overlaying liquid layer was conservatively neglected for Tank 
24 1-AY- 102 (HNF-SD-WM-CN-098). 

(continued) 
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Lcsnco 
(continued) 

Functional requirements of the temperature monitoring systems are also 
defined in HNF-SD-WM-SAR-067, Chapter 4.0, "Safety Structures, 
Systems, and Components." Detailed functional requirements of the 
temperature monitoring systems may be found in administrative 
procedures. Programmatic controls for the systems used to VERIFY 
WASTE temperature and level are included in AC 5.19, "Process 
Instrumentation and Measuring and Test Equipment." 

MODE 
APPLICABILITY 

L c S U O  3.3.2 applies at all times (Le., during OPERATION and 
LIMITED MODES) because exceeding the WASTE temperature is 
possible in both MODES. Inadequate cooling in either MODE over 
time could result in temperatures in the stored WASTE outside the 
limits. 

PROCESS AREA Tank BumD 
APPLICABILITY 

K S U O  3.3.2 applies to all DSTs and AWF tanks for the analyzed 
tank bump accident. These tanks all contain (or may receive) sludge 
and have (or may achieve) estimated heat loads > 26,000 Btum such that 
temperatures at or above the local saturation temperature could result 
from an extended ventilation outage. Therefore, they could contain the 
initial conditions for a tank bump. 

Oreanic Salt-Nitrate Reaction lbulk chemical runawav) 

KSILCO 3.3.2 applies to all DSTs and AWF tanks with a heat load 
- > 21,700 watts (74,000 BtUm) or fuel content 2 52 g/L (3.8 wt%) of 
TOC. However, controls are not required if an evaluation performed 
per the method described in HNF-3588 has determined that a bulk 
chemical runaway is not possible. 

Unfiltered Release (Waste Retrieval Sluicing System operations) 

L C S U O  3.3.2 applies to Tank 241-AY-102 during and after WRSS 
operations. 
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BASES 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCS/L€O is a VIOLATION. For this 
situation, proceed in accordance with AC 5.4.3, “Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION.” 

See Section 1.3, “Completion Times,” for the definition of Immediately. 

A.l. A.2.A.3.A.4. andA.5 

If the WASTE temperature is outside limits for the applicable level, 
conditions for a tank bump or an organic salt-nitrate reaction (bulk 
chemical runaway) could be developing. Heat removal methods have 
not been successful in keeping the temperature within limits. 
Performance of Required Actions A. 1, A.2, A.3, A.4, and A.5 
establishes a safe condition for the affected tank Immediately to 
minimize the potential for a tank bump or an organic salt-nitrate 
reaction (bulk chemical runaway) and provides some mitigation if an 
event did occur. 

Required Action A. 1 requires all transfers to and from the affected tank 
to be stopped Immediately to minimize further WASTE temperature 
increases (Le., transfers of high-temperature WASTE into the tank, 
pump heat). The Note for Required Action A.l allows for transfer 
system draining and flushing after the transfer of WASTE has been 
stopped. Transfer system draining and flushing are performed 
according to administrative procedures and involve limited quantities of 
WASTE and flush water (about 100 gal). These activities are 
insignificant contributors to the hydrostatic head (less than 1 inch) and 
energetics of a tank bump. 

Required Action A.2 requires all activities capable of causing 
penetration of the WASTE be stopped Immediately (except transfer 
system draining and flushing discussed in A.l). Stopping activities that 
could penetrate the sludge removes the physical mechanisms which 
could lead to a tank bump (i.e., provide the stored steam with a release 
path or aid in the buoyancy of the sludge). Use of air lift circulators 
(with a slow, controlled startup) has been proven to mitigate tank 
bumps, and this control (LCO 3.3.4, “Tank 241-=IO1 Air Lift 
Circulators”) provides the additional prevention necessary to 
compensate for the added heat resulting from the Tank 241-AZ-101 
mixer pump test. Therefore, use of the air lift circulators per LCO 3.3.4 
during the Tank 241-AZ-101 mixer pump test is excepted from 
Required Action A.2. 

(continued) 
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BASES 

ACTIONS 
(continued) 

Required Action A.3 requires shutting off all significant heat-generating 
equipment within the WASTE except equipment used to monitor tank 
and WASTE conditions. Significant heat-generating equipment not 
associated with monitoring includes mixer pumps (air lift circulators are 
insignificant heat contributors). It should be noted that a tank bump 
could be induced upon "startup" of mixer pumps or air lift circulators, if 
conditions are conducive to a tank bump. Startup of WASTE mixing 
equipment is controlled by administrative procedures to prevent abrupt 
heatup of the entire WASTE to the local saturation temperature. 

Monitoring equipment includes WASTE temperature and level 
measurement devices, TV cameras, and in-situ lighting. These 
equipment have low power electrical circuits and are also insignificant 
heat contributors. 

Required Action A.4 requires a VERIFICATION that cover blocks are 
installed on pits that are connected to the headspace of the affected tank. 
The pits provide a leakage path when the cover blocks are not in place. 
Cover blocks are normally in place, but are removed for maintenance, 
WASTE transfer routing changes, surveillances, or other activities. The 
cover blocks provide Defense-in-Depth by mitigating the potential 
release of radiological and toxicological material during a tank 
overpressurization event. 

Required Action A.5 requires a VERIFICATION that the primary tank 
active ventilation system is operating and that ventilation flow paths are 
open for the affected tank. If the ventilation system is not operating, 
actions are necessary to start the system. The primary tank active 
ventilation system removes heat from the tank headspace. The 
VERIFICATION ensures that the ventilation system is operating by 
checking tank pressures and high-efficiency particulate air (HEPA) filter 
differential pressure readings. 
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ACTIONS - A.6 
(continued) 

Required Action A.6 requires a VERIFICATION that the annulus 
ventilation system is operating for Tank 241-AY-102 when it is the 
affected tank. If the annulus ventilation system is not operating, actions 
are necessary to start the system. The annulus ventilation system is the 
primary method for heat removal for Tank 241-AY-102 after more than 
2 ft of sludge have been transferred from Tank 241-C-106 (removes 
heat from the sides and bottom of the tank). The VERIFICATION 
ensures that the annulus ventilation system is operating by performing 
SR 3.3.3.1 immediately. 

- A.7 

Required Action A.7 requires the tank to be restored to a safe condition 
by restoring WASTE temperature to within limits Immediately, 
according to a RECOVERY PLAN approved by the CH2M HILL 
Hanford Group, Inc. Vice President, Nuclear Operations Project 
Services. A RECOVERY PLAN is necessary to evaluate the current 
status of the tank and to identify the necessary actions for restoring the 
temperature limit. There is no MODE that the affected tank can enter to 
exit the temperature requirements of the LCSILCO, and the actions 
necessary to restore the temperature depend on many variables based on 
the existing tank conditions. 

With the WASTE temperature outside limits, a tank bump or an organic 
salt-nitrate reaction (bulk chemical xunaway) could occur. Required 
Actions A.l, A.2, A.3, A.4, AS, and A.6 establish as safe and stable a 
condition in the tank as possible until the appropriate restoration actions 
can be identified and implemented. 

The Note for Required Action A.7 permits activities (e.g., transfers, 
cover block removal), according to an approved RECOVERY PLAN, 
that were prohibited by other Required Actions. Approval of the 
RECOVERY PLAN by the CH2M HJLL Hanford Group, Inc. Vice 
President, Nuclear Operations Project Services, is sufficient provided it 
is determined that these activities are essential to safe restoration of 
temperature, and if all actions invoked are within the current tank farms 
Authorization Basis. DOE Office of River Protection approval is 
required if proposed actions are outside the current tank farms 
Authorization Basis. For example, the RECOVERY PLAN may 
determine that supplemental heat removal capability is necessary to 
restore temperature, which may require cover block removal (installed 
by Required Action A.4). 

(continued) 
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ACTIONS 
(continued) 

The activities allowed by the RECOVERY PLAN are evaluated using 
the Unreviewed Safety Question (USQ) process prior to performance. 
The RECOVERY PLAN may be revised to address new issues as they 
are identified during the restoration process. If approved emergency or 
abnormal administrative procedures that address the operations 
permitted for the existing tank conditions exist, including the initial 
conditions and precautions necessary to perform the operations in a safe 
manner, preparation of a separate RECOVERY PLAN is not necessary. 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (i.e., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCSILCO. For this situation, entry 
into the LCSlLCO ACTIONS is required. Failure to perform the 
Surveillance within the specified Frequency (including the allowable 
25% extension) is a VIOLATION. For this situation, proceed in 
accordance with AC 5.4.4.2, "Failure to Perform an SR Within the 
Required Time Limit." 

SR 3.3.2.1 

This Surveillance is required to VERIFY that the WASTE temperature 
is within applicable limits (195 "F and 215 OF). The Surveillance 
collects information on WASTE temperatures and provides indication 
of the status of the temperature monitoring systems (e.g., the 
thermocouples are sensing temperatures and are reporting to a display 
system). The Surveillance also includes an evaluation of the displayed 
temperature data. The collected and analyzed temperature data provides 
information on WASTE temperature profiles and trends within a tank 
and can identify an accumulation of solids or "hot spots." 

The Frequency of 10 days to VERIFY temperature is based on the rate 
of temperature rise for the most limiting DST and AWF tank covered by 
this LCSLCO, which is 0.9 "F/day for Tank 241-AZ101 
(WHC-WM-SD-CN-043) and the 15 O F  margin included between the 
LCSlLCO temperature limits (195 "F and 215 "F) and the temperature 
at which a tank bump event could occur (210 O F  and 230 O F  adjusted for 
instrument uncertainties). Therefore, with an assumed beginning 
temperature of 195 "F or 215 "F, it would take about 16 days to reach 
210 "F or 230 "F, based on the bounding rate of temperature rise of 
0.9 "F/day (15 "F + 0.9 "F/day = 16.7 days). The Frequency of 10 days 
establishes a conservative margin to the more than 16 days required to 
reach the LCSLCO temperature limit, and allows operators the time to 
detect and respond to a temperature increase before reaching the 
temperature at which a tank bump could occur. 

(continued) 
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SURVEILLANCE 
REQUIREMENTS 
(continued) 

For WRSS operations, the Frequency of 10 days for Tank 241-AY-102 
also establishes a conservative margin to the time required to reach the 
saturation temperature. Upon the loss of active ventilation, the time to 
reach saturation for a 6 fi transfer of WASTE from Tank 241-C-106 to 
Tank 241-AY-102 is about 25 days (HNF-SD-W320-ER-W, Project 
W-320 SAR and Process Control Thermal Analyses). 

Generally, temperatures in DSTs and AWF tanks are below 200 "F and 
change slowly upon the loss of active ventilation. In fact, the rate of 
temperature increase is expected to decrease with time, approaching 
equilibrium with the surrounding environment as the tank system 
approaches steady state. This is because the tank would eject more heat 
to the surroundings as its temperature increases. 

Normally the WASTE temperature in each tank fluctuates throughout 
the year (typically highest during October and lowest during April), 
which can result in a seasonal variation not expected to exceed 10 "F. 
At about 185 "F (as measured at one thermocouple located 4 inches 
from the bottom of the tank), Tank 241-AZ-102 has the highest average 
operating temperature of the DSTs and AWF tanks covered by this 
L€S/LCO, based on historical data. 

Temperatures could be as high as 195 "F because of seasonal variation. 
Therefore, with an assumed beginning temperature of 195 O F ,  it would 
take about 16 days to reach 210 "F or 230 "F with no active ventilation, 
based on a rate of temperature rise of 0.9 "F/day for Tank 241-AZ101 
(WHC-SD-WM-CN-043). Based on normal operating temperatures and 
the slow temperature rises, it is expected the increasing temperature 
trend would be detected within the 10-day Surveillance Frequency 
interval and be corrected well before the LCSLCO temperature limit 
would be approached. 
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HNF-SD-WM-TSR-006 REV 2 DST and AWF Tank WASTE 
Temperature Controls 

B 3.3.2 

BASES 

REFERENCES HNF-3588, 1998, Organic Complexant Topical Report, Rev. 0, DE&S 

HNF-SD-WM-CN-098.1997, Consequences of a Postulated Tank 

Hanford Inc., Richland, Washington. 

Bump Related to Project W-320, Rev. 0, Fluor Daniel 
Northwest, Inc., Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safeiy Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

Control Thermal Analyses, Rev. 1, Numatec Hanford Company, 
Richland, Washington. 

Consequences of Steam Bump in High Heat Waste Tanks and 
Assessment and Validation of GOTH Computer Code, Rev. OB, 
Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-WM-CN-043, 1996, Tank Bump Consequence Analysis, 
Rev. 2, Westinghouse Hanford Company, Richland, 
Washington. 

HNF-SD-W320-ER-004, 1998, Project W-320 SAR and Process 

WHC-SD-WM-CN-022, 1996, Evaluation of Potential and 
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HNF-SD-WM-TSR-006 REV 2 Tank 241-AY-102 Annulus 
Ventilation System 

B 3.3.3 

B 3.3 TEMPERATURE 

B 3.3.3 Tank 241-AY-102 Annulus Ventilation Svstem 

BACKGROUND The LCO on Tank 241-AY-102 annulus ventilation system ensures that 
WASTE temperature limits in Tank 241-AY-102 are not exceeded for 
the potential tank bump (including steam release), organic salt-nitrate 
reaction (bulk chemical runaway), and unfiltered release events, after at 
least 2 ft of sludge is transferred from the Tank 241-(2-106 to Tank 
241-AY-102. The operation of the Tank 241-AY-102 annulus 
ventilation system provides adequate cooling capacity to keep the Tank 
241-AY-102 WASTE temperature below the requirements of 
U=S/LCO 3.3.2, "DST and AWF Tank WASTE Temperature Controls." 

The Tank 241-AY-102 annulus ventilation system provides filtered air 
to the annulus area to remove a major portion of heat generated in the 
primary tank to maintain the primary tank WASTE temperature per 
requirements of LCS/LCO 3.3.2. If required for additional cooling 
capacity, the 241-AY-102 ventilation system will be modified, with the 
addition of blowers or a combination of blowers and chillers. A 
detailed system description of the Tank 241-AY-102 annulus ventilation 
system is presented in HNF-SD-WM-SAR-067, Tank F a m  Find 
Safety Analysis Report, Addendum 1, "Tank 241-C-106 Sluicing Safety 
Analysis," Chapter 2.0, "Facility Description." 
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Ventilation System 

B 3.3.3 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 

The Tank 241-AY-102 annulus ventilation system is required to control 
WASTE temperature for three accident scenarios: (1) Tank Bump, 
(2) Organic Salt-Nitrate Reaction (bulk chemical runaway), and 
(3) Unfiltered Release, as described in HNF-SD-WM-SAR-067, 
Addendum 1, Chapter 3.0, "Hazard Evaluations and Accident 
Analyses." 

Tank BumD 

Tank bump scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code and WHC-SD-WM-CN-043, Tank Bump 
Consequence Analysis) and the results of the analysis are presented in 
"F-SD-WM-SAR-067, Tank F a m  Final Safety Analysis Report, 
Chapter 3.0, "Hazard and Accident Analyses." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed onsite risk guidelines. 

For Waste Retrieval Sluicing System (WRSS) operations, tank bump 
scenarios are analyzed in calculation note HNF-SD-WM-CN-098, 
Consequences of a Postulated Tank Bump Related to Project W-320, 
and the results of the analysis are presented in HNF-SD-Wh4-SAR-067, 
Addendum 1. Based on the results of the WRSS analysis, the 
unmitigated release of radiological material could exceed offsite and 
onsite risk guidelines and onsite toxicological risk guidelines. 

Temperature controls (WASTE temperature and monitoring) in Tank 
241-AY-102 ensure that temperatures necessary for potential tank 
bumps (including steam release events) to occur are not exceeded. 
Continuous operation of the Tank 241-AY-102 annulus ventilation 
system provides adequate cooling capacity to prevent Tank 241-AY-102 
WASTE temperature from exceeding temperatures at which tank bumps 
or steam release events are postulated to occur. 
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Ventilation System 
B 3.3.3 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 
(continued) 

Organic Salt-Nitrate Reaction (bulk chemical runawav) 

In addition to providing protection against the postulated tank bump 
accident, this LCO also provides protection against a postulated "bulk 
chemical runaway" accident. Organic salt-nitrate reaction scenarios are 
analyzed in calculation note HNF-3588, Organic Complexant Topical 
Report, and the results of the analysis are presented in 
HNF-SD-WM-SAR-067, Chapter 3.0. 

The only potential organic salt-nitrate reaction hazard for DSTs and 
AWF tanks is a bulk chemical runaway. The analysis in calculation 
note HNF-3588 determined that if the total organic carbon (TOC) of a 
tank is less than 52 g/L (3.8 wt%) and the heat load of the tank is less 
than 21,700 watts (74,000 Btuh), no bulk runaway reaction will occur. 
If either or both of the above criteria are exceeded (Le., TOC 2 52 g/L 
[3.8 wt%] or heat load 2 21,700 watts r74.000 BN/h]) additional 
analysis is needed, as specified in SL 2.1.1, "WASTETemperature." If 
additional analysis shows that no bulk runaway hazard exists, the 
temperature limit is not important for preventing bulk runaway. If 
additional analysis shows the hazard exists, the temperature limit 
prevents dry-out of the tanks and prevents a bulk runaway reaction. 

Temperature controls (WASTE temperature and monitoring) in Tank 
241-AY-102 ensure that temperatures necessary for potential organic 
salt-nitrate reactions (bulk chemical runaway) to occur are not exceeded. 
Continuous operation of the Tank 241-AY-102 annulus ventilation 
system provides adequate cooling capacity to prevent Tank 241-AY-102 
bulk WASTE dryout and heatup below the self-ignition temperature for 
organic salt-nitrate reactions (bulk chemical runaway). 

Unfiltered Release (Waste Retrieval Sluicing System operations) 

Unfiltered release scenarios for various failures of the WRSS existing 
(296-P-16) or new (296-C-006) ventilation systems are analyzed in 
HNF-SD-WM-SAR-067, Addendum 1, and the results of the analysis 
are presented in Chapter 3.0 of the Addendum. Based on the results of 
the overheating scenarios the unmitigated release of radiological 
material could exceed onsite risk guidelines. Temperature controls are 
credited in the analysis to prevent the overheating scenarios. Therefore, 
continuous operation of the Tank 241-AY-102 annulus ventilation 
system provides adequate cooling capacity to prevent WASTE 
overheating scenarios. 
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Ventilation System 

B 3.3.3 

BASES 

LCO The Tank 241-AY-102 annulus ventilation system shall be OPERABLE 
after 2 2 ft of sludge has been transferred from the Tank 241-C-106 due 
to WRSS operations. 

An OPERABLE Tank 241-AY-102 annulus ventilation system is one 
that is functioning consistent with its design and continuously operating, 
such that it provides active ventilation to the tank annulus with filtered 
air. The electrical distribution system (support system) is required to 
provide electrical power as part of OPERABILITY of the system. 

MODE 
APPLICABILITY 

LCO 3.3.3 applies at all times in OPERATION and LIMITED tank 
MODES to Tank 241-AY-102 after 2 2 ft  of sludge from Tank 
241-C-106 has been transferred to Tank 241-AY-102. Inadequate 
cooling in either MODE over time could result in temperatures in the 
stored WASTE outside the limits defined in LCSLCO 3.3.2, "DST and 
AWF Tank WASTE Temperature Controls." 

PROCESS AREA 
APPLICABILlTY 

LCO 3.3.3 applies to the Tank 241-AY-102 after 2 2 ft  of sludge from 
Tank 241-C-106 has been transferred to Tank 241-AY-102. 

ACTIONS Failure to take the ACTIONS required within the requid time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

- A. 1 

The annulus ventilation system must be restored to OPERABLE status 
Immediately. Heat removal from the primary tank is essential to 
maintaining WASTE temperature below LCSLCO 3.3.2 requirements. 

- A.2 

Perform SR 3.3.3.1 once per 24 hours. 
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HNF-SD-WM-TSR-006 REV 2 Tank 241-AY-102 Annulus 
Ventilation System 

B 3.3.3 

BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.3.3.1 

The annulus ventilation system for Tank 241-AY-102 shall be 
VERIFIED to be OPERABLE every 24 hours. VERIFICATION that 
the annulus ventilation system is OPERABLE consists of VERIFYING 
that the ventilation system is operating as determined by flow 
monitoring. The Frequency of 24 hours allows time to identify a failure 
of the active ventilation systems and initiate corrective actions based on 
the heat generation rate of WASTE after at least 2 fi of sludge has been 
transferred from Tank 241-C-106. 

REFERENCES HNF-3588, 1998, Organic Complexant Topical Report, Rev. 0, DE&S 

HNF-SD-WM-CN-098, 1997, Consequences of a Postulated Tank 

Hanford Inc., Richland, Washington. 

Bump Related to Project W-320, Rev. 0, Fluor Daniel 
Northwest, Inc., Richland, Washington. 

HNF-SD-WM-SAR-067, Tank Farms Final Safe@ Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

Consequences of Steam Bump in High Heat Waste Tanks and 
Assessment and Validation of GOTH Computer Code, Rev. OB, 
Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-WM-CN-043,1996, Tank Bump Consequence Analysis, 
Rev. 2, Westinghouse Hanford Company, Richland, 
Washington. 

WHC-SD-WM-CN-022, 1996, Evaluation of Potential and 
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B 3.3.4 Tank 241-AZ-101 Air Lift Circulators 

BASES 

BACKGROUND The air lift circulators (ALCs) are used to provide a gentle agitation of 
the WASTE solution in the aging waste facility (AWF) tanks, 
preventing excessive temperature gradients, which in turn could lead to 
the release of radiological and toxicological material due to excessive 
boil-off rates or tank bumps. 

The tank bump issue has been under consideration since 1953. Tank 
bumps have occurred in the past, the earliest being 1954 and the latest 
being 1968. The tank bump occurs when solids are mixed with cooler 
fluid either by operation of the ALCs (by a rapid startup) or by natural 
means such as rollover. The hot solids rapidly transfer heat to the 
liquid, some of which quickly vaporizes. The sudden pressurization 
caused by vapor generation is called a "bump." Historically, tank 
bumps have occurred only in tanks containing WASTE with a very 
large heat load rate (about 106 BtUm). For a tank bump to occur, 
WASTE temperatures must be at or above the local boiling temperature. 
When solids (WASTE below 20 fi as measured from the WASTE 
level), are below the boiling temperatures, the liquid cannot be 
vaporized initiating a bump condition. In addition, if supernatant 
temperatures are not at or above the boiling point, the steam generated 
will be quenched. The local boiling point in the solids and solution is 
258 "F and 230 "F respectively (Sathyanarayana, 1997). An average 
solution temperature at 190 O F  is chosen to be conservative in 
quenching any steam that may be generated. Similarly, a solids 
temperature of 230 "F will not initiate the vaporization of liquid. 

The process air system is a support system for the ALCs and must be 
OPERABLE when the ALCs are OPERABLE and operating when 
required. The process air system meets the requirements of the ALCs if 
it can supply sufficient air to operate the ALCs when they are required 
to be OPERABLE and operating. The process air system provides 
compressed air for the ALCs. The process air system consists of two 
motor-driven air compressors with approximately 440 scfm capacity 
(each) at 150 Ib/in2 gauge. A portable diesel-driven air compressor with 
a capacity of 600 scfm is also available. One of the motor-driven air 
compressors has sufficient capacity to supply compressed air to the 
Tank 241-AZ-101 ALCS. 

(continued) 
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Air Lift Circulators 

B 3.3.4 

BASES 

BACKGROUND 
(continued) 

The minimum process air flow rate is 2 scfm per ALC and the normal 
flow rate per ALC is 7 scfm. ALC operation is required when the 
temperature in Tank 241-AZ-101 exceeds the average WASTE 
temperature of 190 O F  or 230 O F  in the WASTE below 20 ft  (as 
measured from the WASTE level). 

The air WASTE mixture rises in a large vertical cylinder which starts at 
2.5 ft  above the tank bottom and terminates at an elevation of 19.5 ft  or 
24.5 ft  above the tank bottom. The injected air absorbs heat from the 
liquid and transports it to the liquid surface and is exhausted by the 
ventilation system. There are 22 ALCs in Tank 2 4 1 - a 1 0 1  consisting 
of five 17-ft long ALCs and seventeen 22-ft long ALCs. The ALCs are 
arranged in two concentric rings with one 1 7 4  long circulator located 
in the center of the tank. The inner ring lies on a 14.5-ft radius and 
contains seven 22-ft long ALCs. The outer ring lies on a 27-ft radius 
and contains ten 2 2 4  long and four 1 7 3  long ALCs. 

If the ALCs are out of service, the heat-generating solids will settle out 
on the bottom of the tank and may become a tightly packed concentrated 
heat source generating temperatures significantly above the boiling 
temperature of the solution. The existence of this hot concentrated mass 
of sludge in the tank may lead to a tank bump. The tank bump occurs 
when the latent heat stored in the sludge is rapidly transferred to the 
solution, resulting in rapid steam formation and a pressure surge in the 
tank. The current conditions in the tank suggest that under n o d  
storage mode, Tank 2 4 1 - a 1 0 1  will not experience a tank bump. This 
information is a result of the performance of a process test in 1993 
(WHC-SD-WM-F'I'R-012, Tank 241-AZ-IO1 Steam Bumping and 
Settling Process Test). This process test turned off both the ALCs and 
the annulus ventilation system with only a total temperature rise of 
5.2 O F .  As a result of this process test, the ALCs were allowed to be 
turned off. 

This E O  provides the additional prevention necessary to compensate 
for the added heat resulting from the Project W-151 mixer pump test in 
Tank 241-AZ-101. Sathyanarayana, 1997, postulates a scenario where 
the added mixer pump heat along with a "fluffy" layer of solids on top 
of undisturbed solids may permit the solids temperature to exceed the 
local saturation temperature. Use of the air lift circulators permits the 
temperatures to equilibrate. This along with some cooling afforded 
from the process air system provides the additional prevention needed 
during the Project W-151 Tank 241-AZ-101 mixer pump test. 
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B 3.3.4 

BASES 

BACKGROUND 
(continued) 

Reports by Pacific Northwest Laboratories contained in 
SD-WM-TI-140, Aging Wasfe Tank A i d $  Circulator Reports, show 
that the AWF tanks were first modeled by pie-shaped pieces of ln of a 
tank. The studies in SD-WM-TI-140 and SD-WM-TI-046, Modeling of 
Airlifr Circulafors, determined that up to two adjacent ALCs could be 
inoperable and other circulators would be able to maintain adequate 
fluid velocity to suspend solids and promote heat transfer. This 
establishes that at least one ALC could be inoperable in each of the 7 
pie-shaped segments of the tank without significant effect to solids 
suspension or heat transfer. 

The maximum number of 8 inoperable ALCs is based on the model of 
every other ALC in the outer ring being inoperable (7) and the center 
ALC being inoperable, for a total of 8 ALCs being inoperable at one 
time (i.e., 14 ALCs OPERABLE). Other combinations of inoperable 
ALCs may be acceptable as long as the tank never has more than 2 
adjacent ALCs inoperable. 

During the Project W-151 mixer pump test, the ALCs will be left off as 
much as possible to determine the effectiveness of the mixer pumps. 
For operational flexibility however, it may be necessary to operate the 
ALCs while the mixer pumps are operating. 

The ALCs are also described in HNF-SD-WM-SAR-067, Tank F a r m  
Final Safety Analysis Report, Addendum 4, "Mixer Pump Test 
(241-AZ-101) Safety Analysis," Chapter 2.0, "Facility Description." 

This E O  has been converted, with modifications, from the Interim 
Operational Safety Requirement (IOSR) K O  3.4.4, "Air Lift 
Circulators," as an Authorization Basis control. The IOSR control was 
very effective in preventing tank bumps. 
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B 3.3.4 

BASES 

APPLICABLE 
SAFETY scenario: Tank Bump. 
ANALYSES 

The Tank 241-AZ-101 air lift circulators are required for one accident 

Tank Bumu 

Tank bump scenarios are analyzed in calculation notes 
(WHC-SD-WM-CN-022, Evaluation of Potential and Consequences of 
Steam Bump in High Heat Waste Tanks and Assessment and Validation 
of GOTH Computer Code, WHC-SD-WM-CN-043, Tank Bump 
Consequence Analysis, and Sathyanarayana, 1997) and the results of the 
analysis are presented in HNF-SD-WM-SAR-067, Addendum 4, 
Chapter 3.0, "Hazard and Accident Analysis." Based on the results of 
the analysis, the unmitigated release of radiological and toxicological 
material could exceed onsite risk guidelines. 

The AL€s are credited in the analysis to control potential temperature 
increases to prevent exceeding temperatures at which tank bumps or 
steam release events are postulated to occur. 

A tank bump is a rapid steam pressurization of the WASTE tank 
headspace resulting in the release of radiological and toxicological 
material. Tank bumps (WASTE thermal rollovers) could occur in 
single-shell tanks (SSTs), double-shell tanks (DSTs), and aging waste 
facility ( A m  tanks that contain sludge (mostly a mixture of solid 
WASTE and interstitial liquid) with sufficient heat load to allow the 
sludge or solids to heat up above the local saturation temperature of the 
liquid WASTE. In addition, sufficient hydrostatic head exists to 
promote storage of thermal energy in the sludge. 

A steam release is a pressurization of a lesser magnitude than a tank 
bump and is bounded by the analyzed tank bump accident. Both result 
in a pressurization in the WASTE, however, a steam release involves 
localized interstitial liquid that heats up and releases a smaller aerosol 
fraction of the WASTE, whereas a tank bump involves the entire 
WASTE (thermal rollover). In a postulated steam release scenario, 
there is less hydrostatic head (i.e., pressure caused by the weight of the 
liquid over the solids). Therefore, with less hydrostatic head, there is 
less pressure and energy involved in the release. A steam release can 
also result because of the sudden boiling of cold liquid added to a tank 
with hot solid WASTE and because of air agitation of a hot 
soliddsludge layer. 
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B 3.3.4 

BASES 

APPLICABLE 
SAFETY 
ANALYSES 
(continued) 

ALC controls to prevent a tank bump in Tank 241-AZ-101 during the 
Project W-151 mixer pump test are the subject of this LCO. 
Temperature controls to also prevent a tank bump and provide 
protection against an organic salt-nitrate reaction (postulated "chemical 
runaway" accident) in DSTs and AWF tank5 are included in LCS/L€O 
3.3.2, "DST and AWF Tank WASTE Temperature Controls." 

LCO At least 14 ALCs in AWF tank 241-AZ-101 are required to be 
OPERABLE with no more than 2 adjacent AL€s inoperable at all times 
during the Project W-151 mixer pump test. The ALCs are required to 
be operating when the average WASTE solution temperature is 
> 190 O F  and the WASTE temperature below 20 ft is > 230 "F in order 
to ensure that the initial conditions for a tank bump are precluded. An 
average WASTE solution temperature is the sum of the temperature 
readings given by OPERABLE thermocouples submerged in WASTE 
solution divided by the number of those thermocouples. The WASTE 
temperature limit of > 230 O F  below 20 ft  is reached if 
thermocouples registers a temperature above 230 O F .  

OPERABLE is defined as a minimum process air flow rate of 2 scfm 
per ALC and the WASTE level maintained above 246 inches. This is 
the minimum level for ALC operation. After the ALCs have been 
started or operating, WASTE level must be periodically checked to 
assure that the effects of evaporation and entrainment did not lower the 
level to below 246 inches. OPERABLE is also defined as adequate 
flow through the cylinders should an alternate method be made 
available (such as a camera in the tank headspace). 

A rapid startup of the ALCs following an extended shutdown can 
initiate a tank bump (as well as thermally stress the AWF tank). To 
prevent this problem, a 5-hour startup should provide reasonable time 
for safe ALC system startup. This is the same time frame which has 
proven successful in the past, and was used in AWF IOSR 3.4.4. 

Shutdown of the ALCs is required when the primary tank ventilation 
system is removed from service. However, the ventilation system 
should be restored to OPERABLE status per E O  3.2.1, "DST and 
AWF Tank Ventilation Systems," and the ALCs restored to 
OPERABLE status within the Completion Times of this LCO. 

of the sludge 

MODE 
APPLICABILITY 

LCO 3.3.4 applies during OPERATION and LIMITED MODES at all 
times during the Project W-151 mixer pump test to ensure ALCs are 
ready to operate when WASTE temperatures require their operation. 
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B 3.3.4 

BASES 

PROCESS AREA 
APPLICABILlTY 

LCO 3.3.4 applies to Tank 241-AZ-101 at all times during the Project 
W-151 mixer pump test for the analyzed tank bump accident. This tank 
has an estimated heat load of 241,600 Btuh (HNF-SD-WM-SAR-067, 
Addendum 4), without the mixer pumps, such that WASTE 
temperatures at or above the local saturation temperature could result 
from an extended ventilation outage. Therefore, Tank 241-AZ-101 
contains the initial conditions for a tank bump. 

ACTIONS Failure to take the ACTIONS required within the required time limit 
following failure to meet the LCO is a VIOLATION. For this situation, 
proceed in accordance with AC 5.4.3, "Response to a Limiting 
Condition for Operation and Limiting Control Setting VIOLATION." 

See Section 1.3, "Completion Times," for the definition of Immediately. 

A.l. A.2. A.3, and A.4 

If the A L C s  are inoperable or not operating when required, conditions 
for a tank bump could be developing. Performance of Required Actions 
A.l, A.2, A.3, and A.4 establishes a safe condition for Tank 
241-AZ-101 to minimize the potential for a tank bump and provides 
some mitigation if an event did occur. 

Required Action A. 1 requires mixer pump operations to be stopped 
Immediately. The Completion Time of Immediately emphasizes the 
importance of stopping mixer pump operations to stop addition of heat 
to the tank. 

Required Action A.2 requires a VERIFICATION that cover blocks are 
installed on pits that are connected to the headspace of Tank 
241-AZ-101. The pits provide aleakage path when the cover blocks are 
not in place. Cover blocks are normally in place, but are removed for 
maintenance, WASTE transfer routing changes, surveillances, or other 
activities. The cover blocks provide Defense-in-Depth by mitigating the 
potential release of radiological and toxicological material during a tank 
overpressurization event. 

(continued) 
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B 3.3.4 

ACTIONS 
(continued) 

Required Action A.3 requires a VERIFICATION that the primary tank 
active ventilation system is operating and that ventilation flow paths are 
open for Tank 241-AZ-101. Ifthe ventilation system is not operating, 
actions are necessary to start the system. The hoject W-151 mixer 
pump test was analyzed to cover the use of the 241-A-702 ventilation 
system or the ventilation system upgrade provided by Project W-030 
(241-AZ-702). Either ventilation system can effectively remove heat 
from the tank headspace. The VERIFICATION ensures that the 
ventilation system is operating by checking tank pressures and 
highefficiency particulate air (HEPA) filter differential pressure 
readings. 

Required Action A.4 requires the ALCs to be restored to OPERABLE 
status within 20 hours if the ALCs are found to be inoperable. The 
Completion Time of 20 hours is based on prior contractor internal 
engineering evaluations that support 20 hours as a reasonable down time 
for the ALCs, and includes a 5-hour ALC power ramp-up time. The 
20 hours has also k e n  retained from IOSR LCO 3.4.4, "Air Lift 
Circulators," as an Authorization Basis control. 
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B 3.3.4 

BASES 

SURVEILLANCE 
REQUIREMENTS 

Failure to successfully meet the SR (Le., SR acceptance criteria not 
satisfied) during the Surveillance or between performances of the 
Surveillance is a failure to meet the LCO. For this situation, entry into 
the LCO ACTIONS is required. Failure to perform the Surveillance 
within the specified Frequency (including the allowable 25% extension) 
is a VIOLATION. For this situation, proceed in accordance with 
AC 5.4.4.2, "Failure to Perform an SR Within the Required Time 
Limit." 

SR 3.3.4.1 

This Surveillance is required to VERIFY that the ALCs are operating 
when WASTE temperatures require their operation. The Frequency of 
12 hours is based on engineering judgement and has been shown to be 
acceptable through operating experience and the maintenance recall 
system. The Frequency of 12 hours has also been retained from IOSR 
LCO 3.4.4, "Air Lift Circulators," as an Authorization Basis control. 
An ALC is determined to be operating correctly if its rotameter flow is 
2 scfm or more and if tank liquid level is 246 inches or more, or by any 
other method that shows adequate flow through the cylinders. 

SR 3.3.4.2 

This Surveillance requires a FUNCTIONAL TEST to be performed on 
the ALCs to ensure their OPERABILlTY at all times during the Project 
W-151 mixer pump test. The Frequency of 365 days is based on 
engineering judgement and has also been retained from IOSR LCO 
3.4.4, "Air Lift Circulators," as an Authorization Basis control. 
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BASES 

REFERENCES HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as 
amended, CH2M HILL Hanford Group, Inc., Richland, 
Washington. 

W-151 TankAZ-IO1 Mixer Pump Test (internal memo 
8C453-97-KS-002 to J. P. Hanis and M. F. Pascal, Numatec 
Hanford Corporation, May 29), Numatec Hanford Corporation, 
Richland, Washington. 

Hanford Operations, Richland, Washington. 

Rev. 0, Rockwell Hanford Operations, Richland, Washington. 

Consequences of Steam Bump in High Heat Waste Tanks and 
Assessment and Validation of GOTH Computer Code, Rev. OB, 
Westinghouse Hanford Company, Richland, Washington. 

WHC-SD-WM-CN-043,1996, Tank Bump Consequence Analysis, 
Rev. 2, Westinghouse Hanford Company, Richland, 
Washington. 

Settling Process Test Report, Rev. 0, Westinghouse Hanford 
Company, Richland, Washington. 

Sathyanarayana, K., 1997, Thermal Analysis in Support of Project 

SD-WM-TI-046, 1982, Modeling of Airlip Circulators, Rockwell 

SD-WM-TI- 140, 1984, Aging Waste Tank Air-Lip Circulator Reports, 

WHC-SD-WM-CN-022, 1996, Evaluation of Potential and 

WHC-SD-WM-PTR-012,1995, Tank 241-AZ-101 Steam Bumping and 
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Appendix B DESIGN FEATURES 

DESIGN FEATURES are those features not covered elsewhere in the TSRs and that, if altered or 
modified, would have a significant effect on safety. DESIGN FEATURES are normally 
permanently built-in features that do not require, or infrequently require, maintenance or 
surveillance and are normally not subject to change by operations personnel. The categories of 
DESIGN FEATURES to be addressed in accordance with DOE 5480.22, Technical Safefy 
Requirements, include the following: 

a. Vital passive components such as piping, vessels, supports, confinement 
structures, and containers. 

Configuration and physical arrangement of the facility where safety is a concern 
including site characteristics such as the locations of public access roads, 
collocated facilities, facility area boundaries, site boundaries, and distances to the 
nearest residences. 

Building materials, if the safe operation of the facility depends on any component 
being constructed of a particular material. 

b, 

c. 

Changes to DESIGN FEATURES are considered significant modifications. The Unreviewed 
Safety Question (USQ) process required by DOE 5480.21, Unreviewed Safety Questions, ensures 
that changes to DESIGN FEATURES are appropriately analyzed and controlled so that they do 
not adversely affect safe operation of tank farm facilities. The DESIGN FEATURES for tank 
farm facilities that, if altered or modified, would have a significant effect on safe operation are 
listed below for each tank farm facility type. Descriptions of these DESIGN FEATURES are 
provided in HNF-SD-WM-SAR-067, Tank Farms Final Safely Analysis Report, Chapter 2.0, 
"Facility Description." Safety functions of the passive DESIGN FEATURES that are specifically 
credited for accident prevention or mitigation are provided in HNF-SD-WM-SAR-067, 
Chapter 4.0, "Safety Structures, Systems, and Components," and in the addenda for specific 
projects. 

Sinele-Shell Tanks 

DESIGN FEATURES for single-shell tanks (SSTs) include the following: . The existing intrinsic structural integrity of the SSTs provides a barrier to a 
WASTE release for various accident scenarios that include vacuum and 
overpressurization events, evaluation basis earthquakes, and load-induced failures 
(e.g., load drops, uniform loads, concentrated loads, and degradation). 

radioactive WASTES for worker protection. 
. The SSTs are buried belowground. Earth cover provides shielding from the 

(continued) 
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Appendix B DESIGN FEATURES (continued) 

. Unused risers have metal covers or shielding plugs in them to preclude radiation 

Process pits and diversion boxes associated with SSTs are buried belowground. 

streaming for worker protection. 

Cleanout boxes (COBS) are abovegrade with their associated transfer lines 
belowgrade. Concrete cover blocks provide shielding from the radioactive 
WASTES for worker protection. Cover blocks also provide an impaction surface 
that prevents a WASTE leak from jetting directly into the atmosphere, and limits 
the release of WASTE aerosols to the atmosphere by means of tortuous air 
passages between adjacent surfaces that promote impingement and condensation. 
Cover blocks also limit the release of aerosols generated by WASTE leak 
splattering and splashing. Temporary covers are allowed for pits, COBs, and 
diversion boxes and meet the functional requirements of permanent covers. 

. 

Double-Shell Tanks 

DESIGN FEATURES for double-shell tanks (DSTs) include the following: . The DST design provides secondary confinement (tank within a tank) to minimize 
the potential for leakage of radiological and toxicological WASTE to the 
environment. . The existing intrinsic structural integrity of the DSTs provides a barrier to a 
WASTE release for various accident scenarios that include vacuum and 
overpressurization events, evaluation basis earthquakes, and load-induced failures 
(e.g., load drops, uniform loads, concentrated loads, and degradation). 

radioactive WASTES for worker protection. 

streaming for worker protection. 

. The DSTs are buried belowground. Earth cover provides shielding from the 

Unused risers have metal covers or shielding plugs in them to preclude radiation . 

(continued) 
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Appendix B DESIGN FEATURES (continued) 

. Process pits and diversion boxes associated with DSTs are buried belowground. 
COBS are abovegrade with their associated transfer lines belowgrade. Concrete 
cover blocks provide shielding from the radioactive WASTES for worker 
protection. Cover blocks also provide an impaction surface that prevents a 
WASTE leak from jetting directly into the atmosphere, and limits the release of 
WASTE aerosols to the atmosphere by means of tortuous air passages between 
adjacent surfaces that promote impingement and condensation. Cover blocks also 
limit the release of aerosols generated by WASTE leak splattering and splashing. 
Temporary covers are allowed for pits, COBS, and diversion boxes and meet the 
functional requirements of permanent covers. 

worker protection. In the AF' tank farm, the deentrainers, demister, preheater, and 
filter assembly are shielded. In the AN and AW tank farms, only the deentrainers 
are shielded. In the aging waste facility tank farm, 241-A-702 ventilation system, 
the deentrainers are in caissons that are partially belowground and shielded with 
earth cover. The 241-A-702 condensers are belowground and shielded with 
concrete cover blocks. The 241-A-702 ventilation system has deentrainers and 
condensers shielded inside concrete structures. 

. Shielding is provided for some primary tank ventilation system components for 

Double-Contained Receiver Tanks 

DESIGN FEATURES for double-contained receiver tanks (DCRTs) include the 
following: . The DCRTs are buried belowground. Concrete cover blocks for DCRTs provide 

shielding from the radioactive WASTES for worker protection. Cover blocks also 
provide an impaction surface that prevents a WASTE leak from jetting directly 
into the atmosphere, and limits the release of WASTE aerosols to the atmosphere 
by means of tortuous air passages between adjacent surfaces that promote 
impingement and condensation. Cover blocks also limit the release of aerosols 
generated by WASTE leak splattering and splashing. Temporary covers are 
allowed for DCRTs and meet the functional requirements of permanent covers. 

minimize the potential for leakage of radiological and toxicological WASTE to 
the environment. 

. The DCRT design provides secondary confinement (tank within a vault) to 

. Some risers are designed such that when unused, shielding plugs can be placed in 
them to preclude radiation streaming for worker protection. 

(continued) 
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Appendix B DESIGN FEATURES (continued) 

Catch Tanks 

DESIGN FEATURES for catch tanks include the following: . The catch tanks are buried belowground. Catch tank designs are (1) direct buried, 
concrete; (2) direct buried, steel; (3) steel tanks contained in a vault or pit; and 
(4) concrete vaults with a steel liner. Concrete cover blocks for vaults and pits 
provide shielding from the radioactive WASTES for worker protection. Cover 
blocks also provide an impaction surface that prevents a WASTE leak from jetting 
directly into the atmosphere, and limits the release of WASTE aerosols to the 
atmosphere by means of tortuous air passages between adjacent surfaces that 
promote impingement and condensation. Cover blocks also limit the release of 
aerosols generated by WASTE leak splattering and splashing. Temporary covers 
are allowed for vaults and pits and meet the functional requirements of permanent 
covers. . Some catch tank designs provide secondary confinement (tank within a vault or 
pit) to minimize the potential for leakage of radiological and toxicological 
WASTE to the environment. . Unused risers have metal covers or shielding plugs in them to preclude radiation 
streaming for worker protection. 

Miscellaneous Inactive Storaee Facilities 

DESIGN FEATURES for miscellaneous inactive storage facilities include the following: 

secondary confinement (tank within a vault) to minimize the potential for leakage 
of radiological and toxicological WASTE to the environment. 

. Some contaminated miscellaneous inactive storage facility designs provide 

Transfer SvstemS 

DESIGN FEATURES for WASTE transfer systems include the following: . Primary piping (encased with outer piping or concrete) provides confinement of 
WASTE during underground and overground WASTE transfers to minimize the 
potential for leakage of radiological and toxicological WASTE to the 
environment. 

(continued) 
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Direct buried piping provides confinement of WASTE when used as drain lines or 
for temporary pumping operations (use for normal operations is being 
discontinued) to minimize the potential for leakage of radiological and 
toxicological WASTE to the environment. 

Ethylene-propylenediene monomer (EPDM) hose serves as the primary WASTE 
transfer pipe inside the encasement of an overground transfer system to minimize 
the potential for leakage of radiological and toxicological WASTE to the 
environment. 

Underground and overground WASTE transfer system encased piping designs 
(concrete encasement or pipe-in-pipe encasement) and connections confine leaks 
from the primary piping, and direct the flow of leaked WASTE from the primary 
piping to a WASTE transfer-associated structure for detection. 

The overground transfer system vehicle impact barriers protect the integrity of the 
primary and encasement lines from vehicle impacts. 

Earth cover on buried or bermed sections of transfer piping provides shielding 
from the radioactive WASTE for worker protection and mitigation for potential 
pressurized WASTE transfer leak events. 

Miscellaneous transfer-associated components and structures such as pits, COBs, 
and diversion boxes provide secondary confinement to minimize the potential for 
leakage of radiological and toxicological WASTE to the environment. 

Permanent covers for transfer-associated components and structures such as pits, 
COBs, and diversion boxes, and entry doors for RCSTS diversion box 6241-A 
and vent station 6241-V provide shielding from the radioactive WASTES for 
worker protection. Cover blocks also provide an impaction surface that prevents a 
WASTE leak fromjetting directly into the atmosphere, and limits the release of 
WASTE aerosols to the atmosphere by means of tortuous air passages between 
adjacent surfaces that promote impingement and condensation. Cover blocks also 
limit the release of aerosols generated by WASTE leak splattering and splashing. 
Temporary covers are allowed for pits, COBs, and diversion boxes and meet the 
functional requirements of permanent covers. 

Abovegrade portions of process pits, diversion boxes (including RCSTS diversion 
box 6241-A and vent station 6241-V), vault pits, and cleanout boxes provide 
shielding from the radioactive WASTES for worker protection, provide an 
impaction surface that prevents a WASTE leak from jetting directly into the 
atmosphere, and provide secondary confinement to minimize the potential for 
leakage of radiological and toxicological WASTE to the environment. 

(continued) 
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WASTE Storage and Handling Areas or Facilities 

DESIGN FEATURES for the 204-AR Waste Unloading Facility include the following: . A stainless steel pit provides secondary confinement for Catch 
Tank 204-AR-TK-1 to minimize the potential for leakage of radiological and 
toxicological WASTE to the environment. 

surfaces that prevent a WASTE leak from jetting directly into the atmosphere, and 
limit the release of WASTE aerosols to the atmosphere by means of tortuous air 
passages between adjacent surfaces that promote impingement and condensation. 
The structure also limits the release of aerosols generated by WASTE leak 
splattering and splashing, and limits the radiological shine dose from the WASTE 
leak for worker protection. 

from the radioactive WASTES for worker protection. 

DESIGN FEATURES for the 244-AR Vault include the following: 

. The 204-AR steel building structure (including doors) provides impaction 

. Concrete walls and a high-density lead glass viewing window provide shielding 

. Process cells provide secondary confinement for process vessels to minimize the 
potential for leakage of radiological and toxicological WASTE to the 
environment. The 244-AR reinforced-concrete building structure provides tertiary 
confinement. . Concrete cover blocks on process cells and on the failed equipment storage area 
provide shielding from the radioactive WASTES for worker protection. Shielded 
personnel access doors and shielded motor-driven equipment access doors are also 
provided for worker protection. 

walls provide shielding from the radioactive WASTES for worker protection. 
. The 291-AR Filter Vault Building is belowground. A concrete roof and shielding 

(continued) 
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Waste Retrieval Sluicine Svstem 

DESIGN FEATURES for the Waste Retrieval Sluicing System include the following: 

controlled sluicer in Tank 241-C-106 to limit nozzle travel to 115 O vertically 
(0 O reference is the nozzle pointed straight down). This prevents the sluice 
stream from impinging on an area above the tank liner and leaking into the liner 
from the top of the liner. 

sluice pump discharge lines within Tank 241-AY-102 to prevent a syphon when 
the slurry pumps or sluice pumps are shut down. 

to prevent the hose from breaking off and causing a liner breach. 

piping and channels WASTE leaked from the primary pipe to a transfer-associated 
structure where the leak can be detected. The encasement also provides outside 
protection against corrosion of the inside pipe. 

flush connection pits on Tank 241-AY-102 exceeds the maximum lifting force 
caused by WASTE discharged from the open flush nozzle. 

. Positive mechanical stops are provided on the remotely operated, hydraulically 

. Syphon protection (holes) is provided on the slurry distributor and the submersible 

. The sluicer hose in Tank 241-C-106 is engineered to maintain structural integrity 

The WASTE transfer pipe-in-pipe encasement confines leaks from the primary . 

. The weight of the removable plugs in cover blocks for the sluice and slurry line 

AWF 241-A2702 Ventilation Svstem 

DESIGN FEATURES for the AWF 241-AZ-702 ventilation system include the 
following: . The two primary ventilation filter trains of the AWF 241-AZ-702 are separated by 

the facility structure. that has been constructed to the standards of a 2-hr fire rating. 

(continued) 
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References for Appendix B: 

DOE 5480.21.1991, Unreviewed Safety Questions, U.S. Department of Energy, Washington, 
D.C. 

DOE 5480.22, 1992, Technical Safety Requirements, Change 1 (1992). and Change 2 (1996), 

HNF-SD-WM-SAR-067, Tank Farms Final Safety Analysis Report, as amended, CH2M HILL 

U.S. Department of Energy, Washington, D.C. 

Hanford Group, Inc., Richland, Washington. 
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ADDENDUM 

TRANSITIONAL REQUIREMENTS 

PREFACE 

The U.S. Department o f  Energy, Richland Operations o f f i c e  (RL) d i rected 
i n  Wagoner, 1997, t h a t  ce r ta in  contro ls  from the previous Hanford S f t e  Tank 
F a n  Facf l f t f e s  I n t e r i m  Safety Basis (ISB), WHC-SD-WH-ISB-001, Author izat ion 
Basis (AB) docunents be retained i n  the current Tank Waste Remediation System 
Basfs f o r  I n t e r f n  Operatfon (BIO), HNF-SD-WM-BIO-001. Author izat ion Basis. 
This Addendum has been prepared as a means f o r  re ta in ing  and t rans i t i on ing  
those contro ls  from two i d e n t i f i e d  ISB AB documents i n t o  the current  B I O  AB 
documents. The ISB document which contained the AB contro ls  t o  be retained 
i s :  Sfngle She l l  Tank I n t e r i m  Operatfonal Safety Requirements, 
WHC-SD-WM-OSR-005. 

I n  order t o  s a t i s f y  the DOE-RL Management Assessment (MA) i tem number 
29, those contro ls  i d e n t i f i e d  f o r  re tent ion from WHC-SD-WM-OSR-005 have been 
incorporated w i th  e d i t o r i a l  changes i n  t h i s  Addendum t o  Tank Fams Technical 
Safety Requirements, HNF-SD-WM-TSR-006. I n  addit ion, t h i s  Addendum includes 
other appropriate sections from the two ISB documents t o  capture basis, 
in tent ,  and appl icat ion o f  the  i d e n t i f i e d  controls. The addi t ional  sections 
are from the  Section 1, "Use and Application", Section 3 ,  "L imi t ing Conditions 
f o r  Operation and Survei l lance Requirements", Section 4, "Surveil lance 
Requi rement s", Section 5, "Admi n i  s t r a t i  ve Control s", Section 6, 'References", 
and Appendix E, 'Bases", o f  the ISB AB documents. 

The re ten t ion  o f  these I S B  contro ls  i n  t h i s  Addendum i s  a temporary 
measure which al lows the  ind iv idual  cont ro ls  from WHC-SD-WM-OSR-005 t o  be 
removed froa the Unreviewed Safety Question (USQ) Author izat ion Basis l i s t ,  
wi thout l os ing  the  safety  benef i ts  o f  the controls, whi le they are rewr i t t en  
i n t o  the  current TSR format. Once the contro ls  are rewr i t ten  and approved, 
t h i s  Addendum w i l l  be removed from HNF-SD-WM-TSR-006 by an Engineering Change 
Notice (ECN) . 
Requirements (IOSRs): 

The Addendum includes the fo l lowing In te r im Operational Safety 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

Administrative Control (AC) 5.31.1, Rotary Mode Core 
Sampling - Control Applicability. 
AC 5.31.2, Rotary Mode Core Sampling - Ignition and Envelope 
Testing . 
AC 5.31.5, Rotary Mode Core Sampling - Gas Leak Paths. 
AC 5.31.8, Rotary Mode Core Sampling - Tank Loadlng. 
AC 5.31.10, Rotary Mode Core Sampling - Portable Inlet 
Stack. 

AC 5.31.11, Rotary Mode Core Sampling - Drill Bit, Core 
Barrel, and Core Rods. 

AC 5.31.12, Rotary Mode Core Sampling - RMCS Operations. 
LCO 3.7.3. Rotary Mode Core Sampling - Exhauster Induced 
Tank Pressure. 

SR 3.7.3.1, Rotary Mode Core Sampling - Exhauster Induced 
Tank Pressure. 

SR 3.7.3.2, Rotary Mode Core Sampling - Exhauster Induced 
Tank Pressure. 

SR 3.7.3.3, Rotary Mode Core Sampling - Exhauster Induced 
Tank Pressure. 

LCO 3.7.4, Rotary Mode Core Sampling - Nitrogen Purge 
System. 

SR 3.7.4.1, Rotary Mode Core Sampling - Nitrogen Purge 
System. 

SR 3.7.4.2, Rotary Mode Core Sampling - Nitrogen Purge 
System. 

SR 3.7.4.3, Rotary Mode Core Sampling - Nitrogen Purge 
System. 

LCD 3.7.5, Rotary Mode Core Sampling - Rotary Drilling 
Parameters. 

SR 3.7.5.1, Rotary Mode Core Sampling - Rotary Drilling 
Parameters. 
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I n  the process o f  applying these contro ls  ce r ta in  cautions and 
c l a r i f i c a t i o n s  must be noted. The organizations implementing these contro ls  
need t o  be aware tha t  cer ta in  modes o f  operation and repor t ing  requirements 
d i f f e r  from the TSR format and t h e i r  use f o r  these contro l  are defined i n  t h i s  
Addendum. Unless otherwise noted, a l l  references t o  ACs, LCOs, and SRs po in t  
t o  contro ls  included i n  t h i s  Addendum. 

The changes made t o  the ISB contro ls  include e d i t o r i a l ,  references 
update, and a p p l i c a b i l i t y  c l a r i f i c a t i o n  per Wagoner 1997. Responsib i l i t ies  
assigned t o  previous Hanford Management and Operations (Milo) contractors, 
inc lud ing Westinghouse Hanford Company (WHC) and Rockwell Hanford Operations 
(RHO), have been updated t o  apply t o  the Tank Farm Contractor, CH2M HILL 
Hanford Group, Inc. Changes t o  document references are as fo l lows: 

Added references t o  WHC-SD-WM-OSR-004 and WHC-SD-WM-OSR-005 where 
necessary t o  f u l l y  i d e n t i f y  c i t e d  controls.  

Updated WHC-SD-Wn-SAD-035 references from Rev. 0-a t o  Rev. 0-b. 

Updated Section 5.31 reference t o  the FSAR (HNF-SD-WH-SAR-067, Tank 
F a r m  final Safety  Analysis Report) f o r  consistency w i th  reference used 
f o r  development o f  the control .  

I n  the  Basis f o r  AC 5.31-8, changed OSD-T-151-00013 t o  WHC-SD-WM-OSR-005 
as the loca t ion  o f  IOSR dome loading requirements f o r  SSTs. 

Added note t o  reference t o  DOE Order 5000.3b. s ta t i ng  tha t  compliance 
w i th  t h i s  canceled order i s  required u n t i l  d i rected otherwise by the 
Contracting Of f icer .  

The changes made t o  the retained ISB contro ls  included i n  t h i s  Addendum 
do not a l t e r  in tent ,  basis, and appl icat ion o f  the i d e n t i f i e d  controls.  
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Section 1 USE AWD APPLICATION 

1.1 DEFINITIONS 
------------------------------------NOTE------------------------------------- 
The defined terns o f  t h i s  section are unfgue def in i t ions .  They appear i n  
CAPITALIZED type and are applicable throughout these Operational Safety 
Requirements and BASES. 
section f o r  the  d e f i n i t i o n .  This has been done t o  prevent a shortened 
d e f i n i t i o n  from being supplted and used out of  context.  

Some t e n s  i n  t h i s  section r e f e r  the  user t o  another 

Im! 
ACTIONS 

AGING WASTE 

AMI2 
BASES 

BUMP 

DESIGN FEATURES 
FUNCTIONAL TEST 

Definition 
That pa r t  o f  a Safety L im i t  o r  L im i t i ng  Condition f o r  
Operation tha t  prescribes Required Actions t o  be 
taken under designated Conditions w i t h i n  speci f ied 
Completion Times. 
WASTE tha t  has a heat load o f  2 0.1 BTU/hr/gal and i s  
f u r the r  characterized i n  WHC-SD-WH-EV-053, "Double 
Shell  Tank Waste Analysis Document," (WHC-1996). 
See Section 1.8, Logical Connectors. 
Pert inent information and d e t a i l s  supporting 
Operational Safety Requirement elements and spec i f i c  
values or  character is t ics  (See Appendix B, BASES). 
Pressurization above atmospheric pressure o f  the 
Aging Waste F a c i l i t y  (AWF) tank dome vapor space due 
t o  the generation and rap id  expansion o f  steam i n  the 
WASTE. 
See Appendix A, DESIGN FEATURES. 
The in jec t i on  o f  a simulated o r  actual signal i n t o  
the  system as close t o  the sensor as pract icable t o  
VERIFY the OPERABILITY o f  required alarm, in te r lock ,  
and actuation points. The FUNCTIONAL TEST sha l l  
include adjustments, as necessary, o f  the  required 
alarm, inter lock,  and actuat ion points  so t h a t  the 
actuation points  are w i t h i n  the  required range and 
accuracy. This adjustment o f  the instrumentation may 
be performed by any ser ies o f  sequential o r  
overlapping steps and sha l l  include ca l ib ra t ion ,  as 
necessary, o f  the sensor. Alarm, i n te r l ock  and 
actuat ion points  t h a t  are not  found t o  be w i th in  the 
required range sha l l  cons t i tu te  a Survei l lance 
fa i l u re .  
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m 
HIGH HEAT TANK 

MODE 
OPERABLE/OPERABILITY 

Definition 
Single-Shell Tanks w i th  > 40,000 BTU/hr heat 
generated w i th in  WASTE. 

See Section 1.2, MODES. 

A system, subsystem, t ra in ,  component, o r  device 
sha l l  be OPERABLE o r  have OPERABILITY when i t  i s  
capable o f  performing i t s  spec i f ied safety 
function(s), and: a) actuat ion points  are w i t h i n  
l i m i t s ,  and b) when a l l  necessary attendant 
equipment, instrumentation, controls, e l e c t r i c a l  
power sources, cool ing water, l ub r i ca t i on  o r  other 
aux i l i a ry  equipment t h a t  are required f o r  the system, 
subsystem, t ra in ,  component, o r  device t o  perform i t s  
spec i f ied function(s) are also capable o f  performing 
t h e i r  re la ted  support function(s). 

A system such as leak detect ion o r  rad ia t i on  
monitoring i s  OPERABLE when capable o f  performing i t s  
spec i f ied detect ion o r  monitoring funct ion.  
OPERABLE and operating when performing an act ion such 
as ac t iva t ing  an alarm o r  in ter lock.  

It i s  

OPERATIONAL SAFETY 
REQUIREMENTS RECOVERY tank i n  RESTRICTED MODE. The document includes a 
PLAN 

A document tha t  i s  issued t o  DOE a f t e r  p lac ing the 

prel iminary assessment o f  i n te r im  res t r i c t i ons ,  
Surveil lances and spec i f i c  act ions t o  be taken. 

QB 
SLUDGE, f o r  AWF only 

VERIFY /VERIFIED/ 
VERIFICATION 

VIOLATION 

See Section 1.8, Logical Connectors. 
A mixture o f  inso lub le metal hydroxide WASTE tha t  
accumulates and forms a sedimentary layer  on the 
bottom o f  the tank. 

A qua l i t a t i ve  assessment t o  confirm o r  substantiate 
tha t  spec i f i c  p lan t  condit ions ex is t ,  and i f  not  i n  
t h i s  condit ion, ensure t h a t  a response i s  taken t o  
s a t i s f y  the requirements. This may include 
co l l ec t i ng  sample data, quant i ta t i ve  data, tak ing 
instrument readings, recording data and informat ion 
on logs, data sheets o r  e lec t ron ic  media, and 
evaluating data and information i n  accordance w i th  
approved procedures. 
See Section 5.4, Operational Safety Requirement 
VIOLATIONS. 
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Iml 
WASTE 

WATCH LIST TANK 

Definition 
Radioactive so l ids and l i q u i d s  t ransferred to ,  stored 
in,  o r  t ransferred from Double Shel l  Tanks (DSTs) and 
AWF Tanks. Radioactive so l ids  and l i qu ids ,  contained 
i n  o r  t ransferred from Single Shel l  Tanks (SSTs). 
A s ing le  she l l  o r  double she l l  high-level nuclear 
WASTE tank a t  the Hanford Nuclear Reservation, 
Richland, Washington, t h a t  i n  accordance w i th  Publ ic 
Law 101-510, Section 3137, "Safety Measures f o r  WASTE 
Tanks a t  Hanford Nuclear Reservation," has been 
i d e n t i f i e d  by the Secretary o f  Energy as having a 
serious po ten t ia l  f o r  release o f  h igh l eve l  WASTE due 
t o  uncontrol led increase o f  temperature o r  pressure. 
No addi t ional  high-level WASTE (except f o r  small 
amounts removed and returned t o  a tank f o r  analysis) 
may be added t o  a WATCH LIST TANK unless the 
Secretary determines that,  (1) no safer a l te rna t ive  
than adding such WASTE t o  the tank cur ren t ly  exists,  
o r  (2) t ha t  the tank does not  pose a serious 
potent ia l  f o r  release o f  high-level nuclear WASTE. 
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1.2 NODES 

A WE i s  the s ta te  o f  an ind iv idual  tank a t  a given time. 

A p a r t i c u l a r  support system may provide services f o r  several ind iv idua l  tanks, 
w i th  each tank operating i n  a d i f f e r e n t  MODE. Under these circumstances, the 
appl icable MODE f o r  the support system i s  the most r e s t r i c t i v e  MODE applicable 
t o  any o f  the tanks being provided w i th  supporting services. 

The MODES defined f o r  DSTs, AWF tanks and SSTs are: 

OPERATION HODE - WASTE i s  being stored. WASTE t ransfers  t o  AWF tanks 
o r  DSTs, o r  from any tank are authorized and may be 
occurring. 

STANDBY MODE - WASTE i s  being stored. WASTE t ransfers  t o  AWF tanks 
o r  DSTs, o r  from any tank are not authorized. 

REPAIR MODE - WASTE i s  being stored. The opening o f  confinement 
bar r ie rs  t o  the environs v i a  crane manipulation i s  
authorized. Transfers t o  o r  from the  tank are not 
able t o  be performed and are not authorized. 

only cer ta in  r e s t r i c t e d  a c t i v i t i e s  may be performed. 
The tank was placed i n  the  RESTRICTED MODE as d i rected 
by fo l lowing the requirements o f  LCO 3.0.3, ACTION Not 
Net o r  ACTION Not Provided. Placement o f  a tank i n  
RESTRICTED MDE i s  reportable t o  DOE per the  require- 
ments o f  DOE Order 5000.36 (DOE 1993) and requires 
w r i t i n g  and approving a formal OSR RECOVERY PLAN tha t  
i s  provided t o  DOE. 

RESTRICTED MODE - WASTE i s  being stored. An abnormal condi t ion where 

Documentation o f  WE status i s  t o  be maintained current as required i n  
Section 5.8.7, MODE Changes. 
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1.3 FREQUENCY 

1.3.1 Purpose 

The purpose o f  t h i s  section i s  t o  def ine the proper use and 
appl icat ion o f  Frequency requirements. 
Requirement (SR) has a speci f ied Frequency i n  which the  
Survei l lance must be met i n  order t o  meet the associated L imi t ing  
Condition f o r  Operation (LCO). An understanding o f  the correct  
appl icat ion o f  the speci f ied Frequency i s  necessary f o r  compliance 
w i th  the SR. 

I n  most cases, Surveil lances are l i s t e d  separately i n  each OSR. 
However, a Survei l lance may also be s t ipu la ted  as a Required 
Action i n  the  ACTIONS table. 
requirements are provided under Completion Time. General ru les  
f o r  Survei 11 ance Frequency apply equal l y  when a Survei 11 ance i s  
s t ipu la ted  as a Required Action. 

Each Survei l lance 

I n  t h i s  case, the Frequency 

1.3.2 Examples 

The fo l low ing  examples i l l u s t r a t e  the various ways t h a t  
Frequencies are speci f ied i n  each tab le  o f  Survei l lance 
Requirements. 
Action, the  Frequency requirements are formulated the same way and 
provided under Completion Time. I n  these examples, the 
A p p l i c a b i l i t y  o f  the LCO (LCO not shown) i s  OPERATION, STANDBY, 
REPAIR and RESTRICTED tank MODES. 

If a Survei l lance i s  s t ipu la ted  as a Required 
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L x a d d A u  
SURVEILLANCE REQUIREMENTS 

SURVEILLANCE FREQUENCY 

Perform VERIFICATION. I 2 4  hours 

Hypothetical Example 1.3.2.1 contains the type o f  SR most 
o f ten  encountered i n  the Operational Safety Requirements. 
The Frequency speci f ies an i n te rva l  (24 hours) dur ing which 
the associated Survei l lance must be performed a t  l eas t  one 
t ime.  Performance o f  the Survei l lance i n i t i a t e s  the 
subsequent in te rva l .  Although the Frequency i s  stated as 
24 hours, an extension o f  the t i m e  i n te rva l  ( inc lud ing the 
f i r s t  performance) up t o  1.25 times the stated Frequency i s  
allowed by SR 3.0.2, Frequencies, f o r  operational 
f l e x i b i l i t y .  The measurement o f  t h i s  i n te rva l  continues a t  
a l l  times, even when the SR i s  not  required t o  be met per 
SR 3.0.1, Performance, (such as when the equipment i s  
inoperable, a var iab le i s  outside speci f ied l i m i t s ,  o r  the 
f a c i l i t y  i s  outside the A p p l i c a b i l i t y  o f  the LCO). I f  the 
i n te rva l  spec i f ied by SR 3.0.2, Frequencies, i s  exceeded 
whi le the f a c i l i t y  i s  i n  a MODE o r  other speci f ied condi t ion 
i n  the App l i cab i l i t y  o f  the LCO, and the performance o f  the 
Survei l lance i s  not otherwise modif ied ( re fe r  t o  Examples 
1.3.2.3 and 1.3.2.4), then SR 3.0.3, Delay o f  Required 
Actions, becomes applicable. 

I f  the i n te rva l  as speci f ied by SR 3.0.2, Frequencies, i s  
exceeded whi le the f a c i l i t y  i s  not i n  a MODE o r  other 
speci f ied condi t ion i n  the A p p l i c a b i l i t y  o f  the LCO f o r  
which performance o f  the SR i s  required, the Survei l lance 
must be performed w i th in  the Frequency requirements o f  
SR 3.0.2, Frequencies, p r i o r  t o  ent ry  i n t o  the MODE o r  other 
speci f ied condition. Fa i lu re  t o  do so would r e s u l t  i n  
SR 3.0.4, MODE Changes, not  being met. 

Sometimes special condit ions d i c ta te  when a Survei l lance i s  
t o  be net. These condit ions apply t o  the Survei l lance o r  t o  
the Frequency o r  both. They are "otherwise stated" 
condit ions allowed by SR 3.0.1, Performance. They may be 
stated as c l a r i f y i n g  Notes i n  the Surveil lance, i n  the 
Frequency, o r  both. The remaining examples discuss these 
special conditions. 
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each 24 hours 

Hypothetical Example 1.3.2.2 has two Frequencies. The f i r s t  
i s  a one-time performance Frequency, and the second i s  o f  
the type shown i n  Example 1.3.2.1. The log i ca l  connector "w indicates tha t  both Frequency requirements must be 
met. The Survei l lance must be performed w i t h i n  8 hours 
a f t e r  each s t a r t  o f  a t ransfer.  

The use o f  "once" indicates a s ing le performance w i l l  
s a t i s f y  the speci f ied Frequency (assuming no other 
Frequencies are connected by "w). This type o f  Frequency 
does not  qua l i f y  f o r  the 25% extension allowed by SR 3.0.2, 
Frequencies. "Thereafter" indicates fu tu re  performances 
must be established per SR 3.0.2, Frequencies, but  only 
a f t e r  a speci f ied condi t ion i s  f i r s t  met (i.e., the  "once" 
performance i n  t h i s  example). Therefore, the 25% extension 
applies t o  the second pa r t  o f  the Survei l lance and includes 
the f i r s t  performance, i.e., the f i r s t  24 hours may have an 
extension o f  25%. Once the t rans fer  i s  complete, the 
measurement o f  both in te rva ls  stops. New in te rva l s  s t a r t  
upon the s t a r t  o f  a t ransfer .  
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SURVEILLANCE FREQUENCY 

------------ NOTE------------ 
Not required t o  be performed 
u n t i l  8 hours during 
t ransfer .  

VERIFY temperature i s  w i th in  

............................ 

The Survei l lance shown i n  hypothetical Example 1.3.2.3 need 
only be performed dur ing t ransfers.  The in te rva l  
measurement f o r  the Frequency o f  t h i s  Survei l lance continues 
a t  a l l  times, as described i n  Example 1.3.2.1. 
Survei l lance was not performed w i th in  the  24 hour ( inc lud ing 
the 25% extension allowed by SR 3.0.2, Frequencies) 
in te rva l ,  but t ransfers  are not occurring, i t  would not  
cons t i tu te  a f a i l u r e  o f  the SR o r  f a i l u r e  t o  meet the  LCO. 
Therefore, SR 3.0.4, MODE Changes, i s  not  appl icable when 
changing MODES, o r  spec i f ied condi t ion even w i th  the 24 hour 
Frequency not  met, provided t ransfers  are not  occurring. 

Once t ransfers  are occurring, 8 hours would be allowed f o r  
completing the Surveil lance. I f  the Survei l lance were not 
performed w i th in  t h i s  8 hour in te rva l ,  there would then be a 
f a i l u r e  t o  perform the Survei l lance w i th in  the speci f ied 
Frequency and the provisions o f  SR 3.0.3, Delay o f  Required 
Actions, apply. 

I f  the 

24 hours 
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u 

............................ 

Hypothetical Example 1.3.2.4 speci f ies t h a t  the requirements 
o f  t h i s  Survei l lance do not  have t o  be met u n t i l  t ransfers  
are occurring. The In te rva l  measurement f o r  the  Frequency 
o f  t h i s  Survei l lance continues a t  a l l  times, as described i n  
Example 1.3.2.1. If the Survei l lance was not  performed 
w i th in  the 24 hour ( including the 25% extension o f  SR 3.0.2, 
Frequencies) in terva l ,  but the f a c i l i t y  i s  not  performing 
transfers, there would be no f a i l u r e  o f  the SR nor f a i l u r e  
t o  meet the LCO. Also, no v i o l a t i o n  o f  SR 3.0.4, MODE 
Changes, occurs when changing MODES, even w i th  the 24 hour 
Frequency not  met, provided no t ransfers  are occurring. 
P r i o r  t o  performing transfers, (assuming again t h a t  the 
24 hour Frequency was not met), the SR must be sa t is f ied .  

This example, speci fy ing when the Survei l lance i s  "required 
t o  be a," d i f f e r s  from the other examples, which only 
speci f ied performancg allowances/requirements. When a 
Survei l lance I s  not required t o  be "met," the  acceptance 
c r i t e r i a  i s  not  required t o  be applied t o  consideration o f  
OPERABILITY. That i s ,  SR 3.0.1, Performance, requires 
" f a i l u r e  t o  & a Surveil lance, whether such f a i l u r e  i s  
experienced dur ing performance o f  the Survei l  1 ance o r  
between performances o f  the Surveil lance, sha l l  be f a i l u r e  
t o  meet the LCO." Therefore, when the Survei l lance i s  not  
required t o  be met, f a i l u r e  does not cons t i tu te  f a i l u r e  t o  
meet the LCO. 
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1.3.3 Frequencies 

The Frequencies and allowable extensions, as used i n  Survei l lance 
Requirements and elsewhere, are speci f ied as fo l lows. See 
SR 3.0.2, Frequencies, f o r  appl icat ion o f  the 25% extension. 

No p a r t i a l  days. The allowable extension provis ions are not  intended t o  
be used repeatedly merely as an operational convenience t o  extend 
Survei l lance in te rva l s  o r  per iod ic  Completion Time in te rva l s  beyond 
those speci f ied.  
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1.4 SAFETY LIMITS (SLs) 

SLs are 1 i m i t s  on process variables associated w i th  those physical barr iers ,  
general ly passive, t h a t  are necessary f o r  the intended f a c i l i t y  funct ion and 
which are found t o  be required t o  guard against the uncontrol led release o f  
r a d i o a c t i v i t y  . 
Selection C r i t e r i a :  

1.4.1 Applies t o  the protect ion o f  the physical ba r r i e rs  required 
f o r  the protect ion o f  the publ ic,  ons i te  personnel and the 
environment from radio log ica l  consequences. 
The l i m i t  i s  set  t o  the extent o f  the knowledge base 
(e.g., design c r i t e r i a ,  operating h is tory ,  indust ry  
pract ice,  prudent engineering judgement, t e s t s  and 
analyses). 

The l i m i t  i s  placed on observable and measurable process 
var iables tha t  d i r e c t l y  r e l a t e  t o  the performance and 
i n t e g r i t y  o f  the physical barr iers .  

1.4.2 

1.4.3 
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1.5 LIHITIWG CONTROL SETTIWGS (LCSs) 

LCSs are set t ings on safety systems t h a t  control  process var iables t o  prevent 
exceeding Safety L imi ts  (SLs). 

Selection Cr i t e r i a :  

1.5.1 Applies t o  actuation points  f o r  instrumentation and systems 
which protect  SLs from being exceeded and are required f o r  
the protect ion o f  the public, ons i te  personnel and the 
environment from radio log ica l  consequences. 

The selected values sha l l  be set  s u f f i c i e n t l y  below the SL, 
t o  al low f o r  alarms and f o r  subsequent cor rec t ive  act ion 
(by automatic contro ls  o r  procedures) t o  re tu rn  the 
s i t ua t i on  t o  normal, o r  t o  shut the process down before the 
SL i s  exceeded. 

1.5.2 
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1.6 LIMITIN6 CONDITIONS FOR OPERATION (LCOS) 

LCOs are the lowest functional capability or performance level o f  safety- 
related structures, systems, components and their support systems required for 
normal safe operation of the facility. 

LCOs shall be based upon maintaining the systems and structures OPERABLE which 
are required for the protection o f  the public, onsite personnel and the 
environment from radiological consequences. 

Selection Criteria: 

1.6.1 Installed instrumentation that is used to detect, and 
indicate in the control room or other control location, a 
significant degradation of the physical barriers or systems 
which prevent the uncontrolled release of radioactive 
materials. 

1.6.2 A structure, system or component which functions or 
actuates to mitigate accidents or transients that either 
involve the assumed failure of, or present a challenge to, 
the integrity of a physical barrier or system which 
prevents the uncontrolled release of radioactive materials. 
A process variable that is an initial condition for those 
Design Basis Accidents or transient analyses that involve 
the assumed failure of, or present a challenge to, the 
integrity o f  a radioactive material physical barrier or 
system. 

1.6.3 
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1.7 S U R V E I L W E  REQUIREMENTS (SRs) 

SRs are requirements r e l a t i n g  t o  test ing,  FUNCTIONAL TESTS, o r  inspect ion t o  
ensure t h a t  the  necessary OPERABILITY and qual i ty  o f  safety-re1 ated 
structures, systems, components, and t h e i r  support systems required f o r  safe 
operatlon o f  the  f a c i l i t y  are maintained. 
Survei l lance may be s t ipu la ted  as a Required Action i n  the ACTIONS table.  

Selection C r i t e r i a :  

It should be noted t h a t  a 

1.7.1 SRs which can include VERIFICATION and FUNCTIONAL TESTS, 
sha l l  be based upon providing appropriate means t o  
demonstrate the OPERABILITY o f  the associated systems, 
components and support systems. 
The Frequency o f  the SRs sha l l  be based on the safety  
impact which resu l t s  from the associated systems, 
components o r  support systems being inoperable. The 
r e l i a b i l i t y  o f  the associated equipment, based on 
manufacturers data and maintenance h i s to ry  records, i s  t o  
be used t o  determine Survei l lance Frequency. 

1.7.2 

ADDENDUM 
1-15 



HNF-SD-WM-TSR-006 REV 2 
ADDENDUM 

1.8 LOGICAL CMECTORS 

1.8.1 Purpose 

The purpose o f  t h i s  section i s  t o  explain the meaning o f  l og i ca l  
connectors w i th  spec i f i c  examples. 

Logical connectors are used i n  Operational Safety Requirements t o  
discr iminate between, and ye t  connect, d isc re te  Conditions, 
Required Actions, Completion Times, Survei l lances and Frequencies. 
The only l og i ca l  connectors which appear i n  the  L imi t ing  
Conditions f o r  Operation (LCOs) and Survei l lance Requirements 
(SRs) are and pB. The physical arrangement o f  these 
connectors const i tu tes l og i ca l  conventions w i th  spec i f i c  meanings. 

1.8.2 Background 

Separate l eve l s  o f  l o g i c  are used t o  s ta te  Required Actions. 
These leve ls  are i d e n t i f i e d  by the placement (o r  nesting) o f  the 
l o g i c a l  connectors and the number assigned t o  each Required 
Action. The f i r s t  leve l  o f  l o g i c  i s  i d e n t i f i e d  by the f i r s t  d i g i t  
o f  the number assigned t o  a Required Act ion and the placement o f  
the l o g i c a l  connector i n  the f i r s t  leve l  o f  nest ing (i.e., l e f t  
j u s t i f i e d  w i th  the number o f  the Required Action). The successive 
l eve l s  o f  l o g i c  are i d e n t i f i e d  by addi t ional  d i g i t s  o f  the 
Required Action number and by successive indentions o f  the l og i ca l  
connectors. 

When log i ca l  connectors are used t o  s ta te  a Condition, Completion 
Time, Surveil lance, o r  a Frequency, only the  f i r s t  l eve l  o f  l o g i c  
I s  used, and the l og i ca l  connector i s  l e f t  j u s t i f i e d  w i th  the 
statement o f  the Condition, Completion Time, Survei l lance o r  
Frequency. 

When two o r  more requirements are jo ined by pB, a t  l eas t  one o f  
the requirements must be sat is f ied .  However, there i s  no 
p roh ib i t i on  on sa t i s f y ing  addi t ional  requirements jo ined by pB 
( the examples do not  discuss sa t i s f y ing  addi t ional  requirements, 
only the  minimum requirements). 

When two o r  more requirements are jo ined by m, a l l  o f  the 
requirements must be sa t is f ied .  

1.8.3 Exup les  

The fo l lowing examples i l l u s t r a t e  the use o f  l og i ca l  connectors. 
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€ x a d d A u  

CDND I T  I ON 

A. System inoperable. 

REQUIRED ACTION COMPLETION 
TIME 

A . l  Restore x hours 

I A.2 Be i n  I y hours 

Hypothetical Example 1.8.3.1 demonstrates that f o r  Condition A both Required 
Actions A . l  and A.2 must be completed. 
i s  l e f t  just i f ied .  

I n  th is  case the logical connector 
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€ x a d d A u  
ACTIONS 

CONDITION 

A. System inoperable. 

REQUIRED ACTION 

A. 1 Restore 

PB 
A. 2 A1 ign  

PB 
A.3.1 VERIFY 

AM! 
A.3.2.1 Reduce 

PB 
A.3.2.2 Perform 

COMPLETION 
TIME 

s hours 

t hours 

u hours 

v hours 

w hours 

Hypothetical Example 1.8.3.2 i s  a more complicated use o f  l o g i c a l  connectors. 
I n  t h i s  example, Required Action A.l,  Required Action A.2 and Required Action 
A.3.1 are a l te rna t ive  choices. Only one o f  these a l te rna t ive  choices must be 
performed as indicated by the use o f  l og i ca l  connector pB and since the pBs 
are l e f t  j u s t i f i e d .  Any one o f  these three ACTIONS may be chosen. 
i s  chosen, an addi t ional  requirement, indicated by the indented l o g i c a l  
connector BIyp, i s  imposed. This addi t ional  requirement i s  met by choosing 
A.3.2.1 o r  A.3.2.2. The indented pos i t ion  o f  the l og i ca l  connector pB 
ind icates t h a t  A.3.2.1 and A.3.2.2 are a l ternate and equal choices, only one 
o f  which must be performed. 

I n  addi t ion t o  the  pos i t ion  o f  the l og i ca l  connectors, the  alphanumeric system 
i s  also used t o  provide the  proper in te rpre ta t ion  o f  Required Actions. I n  
Example 1.8.3.2 the l e t t e r  A i d e n t i f i e s  t h a t  a l l  o f  these Required Actions 
apply t o  Condition A. The f i r s t  number a f t e r  the l e t t e r  A ( i n  t h i s  case 1 o r  
2 o r  3) ind icates a group o f  equal a l ternate actions f o r  Condition A. I n  the 
same manner, A.3.1 and A.3.2 are two Required Actions i n  the same group 
connected by a l og i ca l  connector. 

Required Actions I n  the same group are indicated by the  same f i r s t  d i g i t  and 
sequential second d i g i t s .  Required Actions A.3.2.1 and A.3.2.2 are i n  the 
same group because they have the same second d i g i t  and sequential t h i r d  
d i g i t s .  Because they also have the same f i r s t  d i g i t  as A.3.1, these Required 
Actions are also a p a r t  o f  the A.3 group. 

I f  A.3.1 
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1.9 NOTES 

Notes are used t o  modify the basic requirements speci f ied i n  the Safety L imi ts  
(SL), L im i t i ng  Conditions f o r  Operation (LCOs), App l i cab i l i t y ,  ACTIONS and 
Survei l lance Requirements (SRs). Notes may provide l i m i t e d  exceptions t o  the 
basic requirement, provide c l a r i f i c a t i o n  o f  the basic requirement, speci fy 
addi t ional ,  but  l im i ted ,  requirements, o r  specify other special modif icat ions. 
The basic requirement plus the  Note(s) are the requirement. For example, i f  a 
Note permits an exception, then the requirement i s  met when the  exception i s  
applicable. 

Notes i n  the  SLs, LCOs and App l i cab i l i t y  are placed a f t e r  the  t e x t  they 
modify. Notes i n  the ACTIONS and SRs are placed before the  t e x t  they modify. 
A l l  Notes are preceded by the centered heading "NOTE" i n  uppercase type. 
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1.10 COIIPLITIOII TIMES 

1.10.1 Purpose 

The purpose o f  t h i s  section i s  t o  establ ish the  Completion Time 
convention and t o  provide guidance f o r  i t s  use. 

Safety L imi ts  (SLs) and L imi t ing  Conditions f o r  Operation (LCDs) 
speci fy minimum requirements f o r  assuring safe operation o f  the 
f a c i l i t y .  The ACTIONS associated w i th  an SL o r  LCO s ta te  
Conditions tha t  t y p i c a l l y  describe the  ways i n  which the 
requirements o f  the SL o r  LCD can f a i l  t o  be met. Speci f ied w i th  
each stated Condition are Required Action(s) and Completion 
Time(s). 

1.10.2 Coapletion T i l e  

The Completion Time i s  the amount o f  t i m e  allowed t o  complete a 
Required Action. It i s  referenced t o  the t ime o f  discovery o f  a 
s i t u a t i o n  (e.g., inoperable equipment o r  var iab le not  w i t h i n  
l i m i t s )  t h a t  requires enter ing an ACTIONS Condition unless 
otherwise specif ied, provided the tank i s  i n  a MODE o r  spec i f ied 
Condition stated i n  the App l i cab i l i t y  o f  the SL o r  LCD. 
Actions must be completed p r i o r  t o  the exp i ra t ion  o f  the speci f ied 
Completion Time. An ACTIONS Condition remains i n  e f f e c t  and the 
Required Actions must be applied u n t i l  the Condit ion no longer 
ex i s t s  o r  the tank, system or var iab le i s  not w i th in  the LCO 
Appl i c a b i l  i ty. 

I f s i tua t ions  are discovered which requi re en t ry  i n t o  more than 
one Condition a t  a t i m e  w i th in  a s ing le LCD (mul t ip le  Conditions), 
the  Required Actions f o r  each Condition must be performed w i th in  
the  associated Completion Time. 
separate Completion Times are tracked f o r  each Condition s t a r t i n g  
from the tlme o f  discovery o f  the s i t ua t i on  which required ent ry  
i n t o  the  Condition. 

The Tank F a n  In te r im Operational Safety Requirements were 
developed t o  al low separate Condition ent ry  f o r  each tank, system 
o r  var iab le addressed by the associated LCD. Once a Condition has 
been entered, subsequent tanks, systems o r  var iables expressed i n  
the  Condition discovered t o  be inoperable o r  not  w i t h i n  l i m i t s  
w i l l  r e s u l t  i n  separate ent ry  i n t o  the Condition f o r  each 
discovery. The Required Actions and the associated Completion 
Times o f  the  Condition then apply t o  each addi t ional  discovery 
independently. 

Required 

When i n  mu l t i p le  Conditions, 

When a Survei l lance i s  s t ipu la ted  as a Required Action, the 
associated Survei l lance Frequency i s  provided under Completion 
Time. I f  the  Required Action provides a numerical reference t o  an 
avai lab le Surveil lance, the Frequency information under Completion 
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Time nay be different from that which normally applies to this 
particular Surveillance. 

1.10.3 Examples 

The following examples Illustrate the use of Completion Times with 
different types o f  Conditions and changing Conditions. 
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CONDITION 

8. Required Act ion and 
associated Completion 
Time not  met. 

REQUIRED ACTION COMPLETION 
TIME 

B . l  Be i n  STANDBY MODE. 6 hours 

AND 
18.2 Be i n  REPAIR MODE. I 12 hours 

I n  hypothetical E x u p l e  1.10.3.1, Condition B has two Required Actions. 
Required Act ion has i t s  own separate Completion Time. 
referenced t o  the  t i m e  t h a t  Condition B i s  entered. 

The Required Actions o f  Condition B are t o  be i n  STANDBY MODE i n  s i x  hours 
i n  REPAIR MODE i n  12 hours. A t o t a l  o f  s i x  hours i s  allowed t o  reach STANDBY 
MODE and a t o t a l  o f  12 hours (not 18 hours) i s  allowed t o  reach REPAIR MODE 
from the time t h a t  Condition B was entered. I f  STANDBY MODE i s  reached i n  
three hours, the  t ime allowed t o  reach REPAIR MODE i s  the next 9 hours because 
the t o t a l  t i m e  allowed t o  reach REPAIR MODE i s  12 hours. 

I f  Condition B i s  entered whi le i n  STANDBY MODE, the time allowed t o  reach 
REPAIR MODE i s  the  next 12 hours. 

Each 
Each Completion Time i s  
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CONDITION 

A. One o r  more valves 
inoperable. 

E. Required Act ion and 
associated Completion 
Time not  met. 

REQUIRED ACTION COMPLETION 
TIME 

A. l  Restore valve t o  OPERABLE 4 hours 

8.1 Be i n  STANDBY MODE. 6 hours 

AM! 
8.2 Be i n  REPAIR MODE. 12 hours 

status. 
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CONDITION 

ACTIONS 

REQUIRED ACTION COMPLETION 
TIME 

A. Primary tank WASTE 
l eve l  outside l i m i t .  

A . l  Perform SR 3.X.X.X. 

PB 
Once per 
2 hours 

8. Required Act ion and 
associated Completion 

A.2 Restore primary tank WASTE 7 days 

B . l  Be i n  STANDBY MODE. 6 hours 

leve l  t o  w i t h i n  l i m i t .  

I n  hypothet ical  Example 1.10.3.3, Entry i n t o  Condition A o f f e r s  a choice 
between Required Act ion A. l  o r  A.2. Required Action A. l  has a "Once per" type 
Completion Time which q u a l i f i e s  f o r  the 25% extension o f  SR 3.0.2, 
Frequencies, t o  each performance a f t e r  the i n i t i a l  performance. 
Act ion A . l  i s  followed, and the Required Action i s  not  met w i t h i n  the  
Completion Tim ( inc lud ing the 25% extension o f  SR 3.0.2, Frequencies), 
Condition B i s  entered. 
Time o f  7 days i s  not  met, Condition B i s  entered. 

I f  a f t e r  en t ry  i n t o  Condition E, Required Action A . l  o r  A.2 i s  met, 
Condition B i s  ex i ted  and operation may then continue i n  Condition A. 

I f  Required 

I f  Required Action A.2 i s  fol lowed and the  Completion 
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u 
ACTIONS 

CONDITION 

A. One system inoperable. 

B. Required Act ion and 
associated Completion 
Time not  met. 

REQUIRED ACTION 

A . l  Perform SR 3.X.X.X 

AMR 
A.2 Restore system t o  OPERABLE 

6.1 Be i n  STANDBY MODE. 

m 
8.2 Be i n  REPAIR m E .  

status. 

COMPLETION 
TIME 

2 hours 

AID 
each 
8 hours 
therea f te r  

7 days 

6 hours 

12 hours 

I n  hypothet ical  Example 1.10.3.4, Required Action A. l  has two Completion 
Tines. The 2 hour completion Time begins a t  the t i m e  the  Condit ion i s  entered 
and "each 8 hours thereaf ter"  i n te rva l  begins upon performance o f  Required 
Act ion A.1. 

I f  a f t e r  Condit ion A i s  entered, Required Action A . l  i s  not  met w i t h i n  e i t he r  
the i n i t i a l  2 hour, o r  any subsequent B hour ( inc lud ing the  25% extension o f  
SR 3.0.2, Frequencies), i n te rva l  from the previous performance, Condition B i s  
entered. The Completion Time c lock f o r  Condition A does not  stop a f t e r  
Condit ion B is entered, but continues t o  be tracked from the t i m e  Condit ion A 
was i n i t i a l l y  entered. I f  a f t e r  Condition B i s  entered, Required Act ion A . l  
i s  met, Condition B is exi ted and operation may continue i n  accordance w i th  
Condition A, provided the Completion Time f o r  Required Act ion A.2 has not  
expi red. 
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1.10.4 I l e d i a t e  Completion Tima 

I n  some cases Inmediately i s  used as a special Completion Time. 
I n  t h i s  case, the Required Action i s  t o  be c o m n c e d  without 
delay, and continuously pursued i n  a cont ro l led  manner u n t i l  
complete. The use o f  I d i a t e l y  impl ies the highest sense o f  
urgency. Implementation o f  Imnediately sha l l  be given top 
p r i o r i t y  over a l l  other a c t i v i t i e s .  

Upon ent ry  i n t o  the ACTIONS, the prevalent condi t ions sha l l  be 
evaluated. A maximum Completion Time sha l l  be establ ished and 
documented, based on the condit ions. A VIOLATION w i l l  occur 
beyond the established Completion Time. 
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SECTION 2 

SAFETY LIUITS 
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NOT USED 
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SECTION 3 

LIWITIWG C m I T I O N S  FOR OPERATION 
Am 

SURVEILLANCE REQUIREMENTS 
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LIMITIN6 CONTROL SElTIWGs (LCSs) 

The LCSs have been combined w i th  t h e i r  respective L imi t ing  Conditions f o r  
Operation (LCDs) w i th  a l l  actuation points  and requirements contained w i t h i n  
the LCO. Combining the LCS w i th  the LCO recognizes tha t  an LCS actuat ion 
po in t  w i t h i n  l i m i t s  i s  a pa r t  o f  the OPERABILITY o f  the  system. Furthermore, 
it enhances safety  by placing the App l icab i l i t y ,  ACTIONS and Survei l lance 
Requirements (SRs) f o r  a system i n  a s ing le  loca t ion  and reduces the 
complexity o f  the  Operational Safety Requirement (OSR) document. 

Yhen an LCS actuat ion po in t  i s  discovered t o  be nonconservative w i th  respect 
t o  the Allowable Value during the performance o f  Survei l lance Requirements, 
the system i s  considered inoperable and ent ry  i n t o  the ACTIONS i s  required. 
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3.0 APPLICABILITY 

3.0 tine Conditions f o  r Owration U O s l  - DD1 i cab l1  it1 

The fo l lowing LCOs provide general ru les  f o r  appl icat ion o f  LCOs. 
~~ ~ 

LCO 3.0.1 Compliance w i th  the LCO i s  required f o r  the  MODES 
LCO kt specified; except t ha t  upon f a i l u r e  t o  meet the LCO, the 

associated ACTION requirements sha l l  be met. 

LCO 3.0.2 Upon discovery o f  a f a i l u r e  t o  meet an LCO, the Required 
ACTION Met Actions o f  the associated Condition sha l l  be met. I f the 

LCD i s  met o r  no longer appl icable p r i o r  t o  expi ra t ion o f  
the speci f ied Completion Time(s), completion o f  the 
Required Actions i s  not required unless otherwise stated. 

i n i t i a t e d  but cannot be completed i n  the speci f ied time, 
o r  an associated ACTION i s  not  provided, a VIOLATION sha l l  
be declared and the tank sha l l  be placed i n  a MODE o r  
other speci f ied condi t ion i n  which the LCO i s  not  
appl icable o r  act ions sha l l  be i n i t i a t e d  w i t h i n  1 hour t o  
place the tank i n  RESTRICTED MODE w i t h i n  24 hours. 

I f the act ion t o  place the tank(s) i n  the RESTRICTED MODE 
i s  i n i t i a t e d ,  WE sha l l  be n o t i f i e d  per the requirements 
o f  WE Order 5000.38. An OSR RECOVERY PLAN sha l l  be 
issued t o  WE a f t e r  p lac ing the  tank i n  RESTRICTED MODE. 
The plan should include in te r im  res t r i c t i ons ,  
Surveil lances and spec i f i c  act ions t o  be taken. 

Where correct ive measures are completed t h a t  permit 
operation i n  accordance w i th  the LCO o r  ACTIONS, 
completion o f  the actions required by LCO 3.0.3 are not  
required. 

Exceptions t o  t h i s  LCO are stated i n  the ind iv idual  LCOs. 

When an LCO i s  not met, ent ry  i n t o  a d i f f e r e n t  MODE i n  the 
A p p l i c a b i l i t y  statement sha l l  not  be made except when the 
associated ACTIONS permit operation i n  the new MODE f o r  an 
unl imi ted per iod o f  t ime. This LCO sha l l  not  prevent 
changes i n  MODES o r  other speci f ied condi t ions i n  the 
App l i cab i l i t y  statement tha t  are required t o  comply w i th  
ACTIONS. 

LCO 3.0.3 When an LCO i s  not met, and the associated ACTIONS are 
ACTION Not Met 

o r  
ACTION Not 
Provided 

LCO 3.0.4 
MODE Changes 

(continued) 
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LCO 3.0.4 Exceptions t o  t h i s  LCO are stated i n  the ind iv idua l  LCOs. 
MOOE Changes These exceptions al low entry  i n t o  MODES o r  other speci f ied 
(continued) condit ions i n  the App l i cab i l i t y  when the associated 

ACTIONS t o  be entered al low tank operation i n  the MODE o r  
other sDecif ied condi t ion f o r  only a l i m i t e d  per iod o f  

~ ~~ 

LCO 3.0.5 
Emergency 
Exceptions 

I f an emergency s i t ua t i on  develops t h a t  i s  no t  t reated i n  
the  OSR, Operations personnel are expected t o  use t h e i r  
t r a i n i n g  and expert ise t o  take ACTIONS t o  correct  o r  
mi t iga te  the s i tuat ion.  Operations personnel may take 
actions t h a t  depart from a requirement i n  the OSR provided 
an emergency s i t ua t i on  ex i s t s  and these actions are needed 
i m e d i a t e l y  t o  protect  the pub l ic  heal th  and safety. Such 
actions sha l l  be approved, a t  a minimum, by an operator 
and Manager/Supervisor c e r t i f i e d  on t h a t  system through an 
approved t r a i n i n g  program. 

I f  emergency actions are taken, verbal n o t i f i c a t i o n s  sha l l  
be made t o  the Head o f  the F ie ld  Element (RL) w i th in  2 
hours and by wr i t t en  reports t o  the  Program Manager (PM) 
within 24 hours, i n  accordance with AC 5.5, Reporting 
Requirements. 

LCO 3.0.6 The design o r  operational charac ter is t i cs  o f  a support 
Support System system may warrant inc lus ion i n  an OSR. This may be 
LCO Not Met accomplished e i the r  i n  a separate OSR o r  by incorporat ion 

i n t o  an OSR f o r  a supported system. I n  the  case o f  a 
dedicated and separate OSR f o r  the support system, when 
the supported system LCO i s  not  met so le l y  due t o  the 
support system LCO not  being met, the  Conditions and 
Required Actions associated with the  supported system are 
general ly not  required t o  be entered, unless d i rected by 
the support system's Required Actions. Only the support 
system LCO, ACTIONS, are required t o  be entered. This i s  
an exception t o  LCO 3.0.2, ACTION Met, f o r  the supported 
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3.0 APPLICABILITY 

3.0 Survei 11 ance - D l i c a b i l i t y  

The fo l lowing SRs provide general ru les  f o r  appl icat ion o f  SRs. 

SR 3.0.1 SRs sha l l  be met during the MODES o r  other speci f ied 
Performance condit ions i n  the App l i cab i l i t y  f o r  ind iv idua l  LCOs, 

unless otherwise stated i n  the  SR. Fa i lu re  t o  meet a 
Surveil lance, whether such f a i l u r e  i s  experienced dur ing 
the performance o f  the Survei l lance o r  between 
performances o f  the Surveil lance, sha l l  be f a i l u r e  t o  meet 
the LCO. 
speci f ied Frequency sha l l  be f a i l u r e  t o  meet the LCO 
except as provided i n  SR 3.0.3, Delay o f  Required Actions. 
Surveil lances do not normally have t o  be performed on 
inoperable equipment o r  var iables outside speci f ied 
l i m i t s .  

Each OSR provides the SRs i n  a spec i f i c  table.  However, 
an SR may also be used as a Required Action when a 
spec i f i c  Condition has been entered. I n  t h i s  case, the 
Frequency requirements are provided under Completion Time. 

SR 3.0.2 Each Survei l lance Requirement sha l l  be performed w i t h i n  
Frequencies the speci f ied in te rva l ,  w i th  a maximum extension o f  25 

percent o f  the i n te rva l  between any two consecutive 
Surveil lances. The 25 percent extension i s  intended t o  
provide operational f l e x i b i l i t y  both f o r  scheduling and 
f o r  performing Surveil lances. It should not  be r e l i e d  
upon as a rout ine extension o f  the speci f ied i n te rva l .  

I n  general, whenever a per iod ic  performance o f  a 
Survei l lance i s  specif ied, the 25% Frequency extension 
applies. 
i n i t i a l  performance o f  a per iod ic  Surveil lance, the 
Frequency requirements are introduced w i th  "once per ---I. 
I n  t h i s  case, the Frequency extension applies t o  each 
performance a f t e r  the i n i t i a l  performance. 

A l l  requirements and ru les  f o r  Survei l lance Frequencies 
apply equal ly when a Survei l lance i s  s t ipu la ted  as a 
Required Action. 

Exceptions t o  t h i s  requirement are stated i n  the 
ind iv idual  LCOs. 

Fa i lu re  t o  perform a Survei l lance w i t h i n  the 

I n  order t o  exclude the 25% extension from the 
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SR 3.0.3 I f  i t  i s  discovered tha t  a Survei l lance was not  performed 
Delay o f  w i th in  i t s  spec i f ied Frequency ( inc lud ing the  1.25 
Required Actions Frequency extension allowed by 3.0.2) then compliance w i th  

the requirement t o  declare the LCO not  tnet and enter  the 
Required Actions may be delayed from the t ime o f  discovery 
up t o  the l i m i t  o f  the Survei l lance in te rva l  Frequency o r  
24 hours, whichever i s  less. This delay per iod i s  
permitted t o  al low performance o f  the Survei l lance. 

The applicable LCO Required Actions must be entered: 

a. 

b. 

I f  the Survei l lance i s  not  performed w i th in  the  
delay period, or, 

I f  the Survei l lance i s  performed w i t h i n  the delay 
per iod and the Survei l lance i s  not  met. 

The Completion Times o f  the Required Actions begin 
immediately upon expi ra t ion o f  the delay per iod f o r  case 
a. and immediately upon f a i l u r e  t o  meet an SR f o r  case b. 

SR 3.0.3 sha l l  not  be used t o  extend the scheduled 
Survei l lance in te rva l .  

Fa i lu re  t o  complete the Survei l lance w i t h i n  the  speci f ied 
t ime in te rva l  ( including case by case appl icat ion o f  the 
1.25 extensions) i s  a VIOLATION. 

Entry i n t o  a MODE o r  other speci f ied condi t ion i n  the  
A p p l i c a b i l i t y  o f  an LCO sha l l  not  be made unless the  LCO's 
Surveil lances have been met w i th in  t h e i r  spec i f ied 
Frequency. This prov is ion sha l l  not  prevent passage 
through or t o  M D E S  o r  other speci f ied condi t ions i n  
compliance w i th  Required Actions. 

SR 3.0.4 
MODE Changes 
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3.1 Not Used 

3.2 Not Used 

3.3 Not used 

3.4.1 Not used 

3.4.2 Not Used 

3.4.3 Not Used 
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3.5 Not Used 

3.6 Hot Used 

3.7 ROTARY NODE CORE SAIIPLIWG SYSTEM 

3.7.1 Hot Used 

3.7.2 Hot used 
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3.7 

3.7.3 
ROTARY HOOE CORE SAIIPLIWG SYSTEM 

LCO 3.7.3 Exhauster sha l l  be operable and sha l l  maintain tank 
pressure less  than atmospheric pressure and greater o r  
equal t o  a negative 3 i n .  w.g. 
OPERATION (one hour p r i o r ,  during, and sixteen hours 
fo l lowing waste i n t rus i ve  operations i n  Flamnable Gas Watch 
L i s t  (FGWL) Tanks o r  those tanks reconmended by the 
contractor t o  be included on the FGWL). 

APPLICABILITY: 

ACTIONS 

CONDITION 

A. Tank pressure exceeds 
l i m i t s .  

B. Exhauster shutdown 
due t o  automatic 
t r i p .  

C. Exhauster inoperable. 

REQUIRED ACTION 

A . l  Restore pressure t o  
acceptable l i m i t s .  I f  
pressure cannot be 
restored, shut down d r i l l  
r i g  engine. 

B . l  Cease RHCS operations. 

8.2 A 10 min minimum wai t ing 
per iod i s  required p r i o r  
t o  resuming operations. 

Operations. 
C . l  Stop RHCS Waste In t rus ive  

MD 

C.2 Restore Exhauster 
operabi l i ty .  

COMPLETION 
TIHE 

Inmedi a te l y  

Inmtedi a te l y  

> 10 min 

Imnediately 

P r i o r  t o  
resuming 
RMCS waste 
i n t rus i ve  
operations 
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SURVEILLANCE 

calibrated periodically. 
SR 3.7.3.1 The exhauster pressure switch shall be 

FREQUENCY 

6 months 

SR 3.7.3.2 Prior to initiating R K S  operations and 
periodically during exhauster operations, 
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3.7 ROTARY HODE CORE SAMPLING SYSTEM 

3.7.4 - 
LCD 3.7.4 The Nitrogen Purge System sha l l  be operable and able to:  

a. supply the d r i l l  s t r i n g  a t  a r a t e  o f  > 30 scfm. 

b. supply ni t rogen t o  the d r i l l  s t r i n g  a t  a temperature 
> 10°F and < 140'F. 

APPLICABILITY: OPERATION (RMCS waste i n t rus i ve  operations i n  Flamable Gas 
Watch L i s t  (FGWL) Tanks o r  those tanks reconmended by the 
contractor t o  be included on the FGWL). 

ACTIONS 

CONDITION 

A. Automatic t r i p  
occurs. 

B. Nitrogen temperature 
out o f  range alarm. 

C. Nitrogen purge system 
inoperable. 

REQUIRED ACTION 

A . l  Cease RMCS operations. 

AMD 
A.2 A 10 min minimum wai t ing 

per iod i s  required p r i o r  t o  
resuming operations. 

B . l  Stop d r i l l  r i g  engine. 

AMD 
B.2 Continue ni t rogen purge. 

AMr! 
8.3 Do not  resume d r i l l i n g  

u n t i l  temperature i s  w i t h i n  
normal range. 

operations. 
C . l  Stop RMCS waste i n t rus i ve  

C.2 Restore Nitrogen Purge 
System Operabi l i ty  

COMPLETION 
TIME 

I m e d i  a te l y  

> 10 min 

Imnediately 

I m e d i  ate1 y 

> 10 min 

I m d i  a te l y  

P r i o r  t o  
resuming 
RMCS 
operating 
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CONDITION 

D. Nitrogen temperature 
monitor inoperable. 

REQUIRED ACTION COMPLETION 

D . l  Stop RHCS waste intrusive I m d i a t e l y  

TIME 

operations. 

D.2 Restore Nitrogen 
temperature monitor 
operability. 

Prior t o  
resuming 
RHCS 
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SURVEILLANCE REQUI REHENTS 

SURVEILLANCE 

SR 3.7.4.1 The purge system sha l l  be tested f o r  bypass 
leakage per iod ica l l y .  Testing sha l l  be 
independently v e r i f i e d  w i th  ind ica t ion  o f  
fa i lu res .  Leak r a t e  sha l l  be l i m i t e d  t o  the 
uncertainty o f  the system o r  less  than 2% o f  
the  required flow. 

SR 3.7.4.2 Flow monitoring and automatic shutdown 
system w i l l  be ca l ibrated pe r iod i ca l l y  and 
v e r i f i e d  as capable o f  automatical ly sending 
a shutdown signal t o  the d r i l l  r i g  engine 
imnediately upon rece ip t  o f  a v a l i d  shutdown 
signal  o f  detect ing ni t rogen f low less  than 
the  required f low (2 o f  3 contro l  channels). 

SR 3.7.4.3 Temperature ind ica tor  and alarm sha l l  be 
ca l ibrated per iod ica l ly .  

FREQUENCY 

6 months 

6 months 

6 months 
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3.7 ROTARY MODE CORE SAIIPLIWG SYSTEM 

3.7.5 P 

LCD 3.7.5 The RMCS equipment sha l l  be operable and shal l :  

a. 

b. 

c. 

not  be operated w i th  a down force on the  d r i l l  b i t  > 
750 l b f .  

not  operate a t  a d r i l l  s t r i n g  r o t a t i o n  > 55 rpm. 

not be operated when the penetrat ion r a t e  i s  t0.75 
in/min f o r  a cumulative time o f  60 sec i n  any 3 min 
period. 

APPLICABILITY: OPERATION (RMCS waste In t rus i ve  operations i n  Flanmable Gas 
Watch L i s t  (FGWL) Tanks or  those tanks recomnended by the 
contractor t o  be included on the FGWL). 

ACTIONS 

CONDITION 

A. Automatic t r i p .  

B . Wal kdown Function, 
hydraul ic bottom 
detector, Down Force, 
Rotary RPH 
Measurement, o r  
penetrat ion r a t e  
system Inoperabl e. 

C. Grapple load exceeds 
250 l b .  

REQUIRED ACTION COMPLETION 
TIME 

A . l  A minimum 10 min wai t ing > 10 min 
per iod sha l l  be imposed 
fo l lowing an automatic t r i p  
due t o  down force, rpm, o r  
penetrat ion r a t e  p r i o r  t o  
resumption o f  RMCS 
operations. 

operations. 
6.1 Stop RMCS waste i n t rus i ve  Inmediately 

AND 
8.2 Restore system operab i l i t y .  P r i o r  t o  

resuming 
RMCS 
operations 

C . l  Stop e l e c t r i c  motor d r i v i n g  Imnediately 
the grapple ho i s t  (or  
v e r i f y  automatic stop). 
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SURVEILLANCE REQUIREMENTS 

SURVEILLANCE 

SR 3.7.5.1 RPM measurement and alarm t r i p  equipment 
sha l l  be ca l ibrated and func t iona l l y  tested 
on the stated frequency. 

There sha l l  be dual RPM measurement sensors, 
both o f  which sha l l  be operable when 
r o t a t i n g  the d r i l l  b i t  below the waste 
surface. The d r i l l  s t r i n g  r o t a t i o n  and 
penetrat ion sha l l  cease upon alarm o r  
f a i l u r e  o f  e i t he r  sensor c i r c u i t s .  

Penetration r a t e  measurement system and 
alarm t r i p  equipment sha l l  be ca l ib ra ted  and 
func t iona l l y  tested on the stated frequency. 

Down force measurement system and alarm t r i p  
equipment sha l l  be ca l ibrated and 
func t iona l l y  tested on the stated frequency. 

Down force and alarm t r i p  equipment sha l l  be 
operable when r o t a t i n g  the d r i l l  b i t  below 
the waste surface. 

Upon a v a l i d  high RPM, h igh penetrat ion r a t e  
o r  high down force alarm, the system sha l l  
be capable o f  ceasing d r i l l  s t r i n g  r o t a t i o n  
and penetrat ion i m e d i  a te l y  . 
The wal kdown funct ion and hydraul ic bottom 
detector sha l l  be v e r i f i e d  operational. 

The walkdown funct ion sha l l  be operable f o r  
a l l  samples except the las t ,  when the 
hydraul ic bottom detector sha l l  be used. 

Grapple ho i s t  cable sha l l  be inspected 
per iod ica l ly .  

Grapple 1 oad c e l l  sha l l  be ca l  i brated. 

FREQUENCY 

6 months 

6 months 

6 months 

6 months 

6 months 

6 months 
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SURVEILLANCE REQUIREMENTS 
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Section 4 SURVEILLAKE REQUIREnENrS 

L im i t i ng  Conditions f o r  Operation (LCO) and t h e i r  associated Survei l lance 
Requirements (SR) are in tegra l .  Therefore, SRs are found i n  Chapter 3, 
L i d  t i n g  Conditions f o r  Operation and Survei l  1 ance Requirements . Survei 11 ance 
Requirements are numbered i n  accordance w i th  t h e i r  respective LCOs (i.e., 
SR 3.1.1.1 i s  the f i r s t  SR associated w i th  LCO 3.1.1). 

The SRs may be l i s t e d  separately o r  s t ipu la ted  as Required Actions under 
ACTIONS. 
Required Action under ACTIONS, a l l  r u les  f o r  SRs and SR Frequency apply. 

Regardless o f  whether an SR i s  l i s t e d  separately o r  s t ipu la ted  as a 
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Section 5 AOllIWISTMTIVE CONTROLS (ACs) 

5.1 PURPOSE 

The purpose o f  the  ACs i s  t o  s ta te  the provis ions r e l a t i n g  t o  
organization and management, procedures, record keeping, review and 
audit, and repor t ing  necessary t o  ensure operation o f  the Tank Farms i n  
a safe manner. 

Except as noted below, these ACs are appl icable f o r  a l l  tanks i n  the 
Agin Uaste F a c i l i t y  (AUF), Double Shel l  Tank Farms (DSTFs), and Single 

and RESTRICTED MODES). 
She1 ! Tank Farms (SSTFs) dur ing a l l  MODES (OPERATION, STANDBY, REPAIR 

5.2 RESPOWSIBILITT 

The Tank Farm Contractor, CH2M HILL Hanford Group Inc., i s  responsible 
t o  the U.S. Department o f  Energy (WE), Of f i ce  o f  River Protect ion f o r  
the safe operation o f  the DOE-owned AUF, DSTFs, and SSTFs a t  the  Hanford 
Si te.  

5.3 IRPLEnMATIOW 

The CH2M HILL Hanford Group, Inc. Vice President, Nuclear Operations 
Pro ject  Services, i s  responsible f o r  ensuring t h a t  the  requirements o f  
the  tank farm f a c i l i t i e s  Operatlonal Safety Requirements (OSRs) are met. 
Compliance sha l l  be demonstrated by: 

a. 

b. 

Operating w i th in  the Safety L imi ts  (SLs), 

Operat'ing w i th in  the L imi t ing  Conditions f o r  Operation (LCOs), 
L im i t i ng  Control Sett ings (LCSs) and the associated Survei l lance 
Requirements (SRs) during t h e i r  App l icab i l i t y ,  

Operating w i th in  the ACTIONS o f  LCOs and LCSs when required, 

Performing a l l  SRs as required, 

Establ ishing and maintaining the required ACs, and 

c. 

d. 

e. 

f. Maintaining required DESIGN FEATURES. 
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5.4 OPERATIONAL SAFETY REQUIREMENT VIOLATIONS 

5.4.1 Vio la t i on  C r i t e r i a  

A VIOLATION o f  the OSR occurs as a r e s u l t  o f  any o f  four  
circumstances: 

a. An SL i s  exceeded. 

b. Fa i lu re  t o  take the ACTIONS required (i.e., Required Action) 
w i t h i n  the required t i m e  l i m i t s  (i.e., Completion Time) 
f o l l  owl ng : 

(1) Exceeding an LCS. 

(2) 

(3) 

A VIOLATION re la tes  only t o  f a i l u r e  t o  comply with an ACTION 
statement. 
f a i l u r e  o f  an SR by i t s e l f ,  i s  not considered a VIOLATION. 

Fai lure t o  meet an LCO. 

Fa i lu re  t o  successful ly meet an SR. 

----------------------------NOTE---------------------------- 

Exceeding the LCS o r  LCO l i m i t  by i t s e l f ,  o r  

c. 

d. 

Fa i lu re  t o  perform a Survei l lance Requirement w i th in  the 
required time l i m i t .  

Fa i lu re  t o  comply w i th  an Administrat ive Control 
requirement. 

Fa i lu re  t o  comply w i th  a spec i f i c  safety  requirement 
w i t h i n  an AC o r  the i n ten t  o f  an AC i s  considered a 
VIOLATION. A noncompliance w i th in  a spec i f i c  AC procedure 
o r  program i s  not necessari ly a VIOLATION. 

__________--_____________ NOTE----------------------------- 

5.4.2 Response t o  Safety L im i t  V io la t ion  

If a VIOLATION o f  an SL occurs, proceed as fo l lows: 

a. 

b. 

Place the af fected tank(s) i n  a safe and stable condit ion. 

No t i f y  the  DOE o f  the VIOLATION i n  accordance w i th  DOE 
Order 5000.36 (DOE 1993). 

Prepare an Occurrence Report i n  accordance w i th  DOE 
Order 5000.36 (DOE 1993). 

c. 
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d. Perform and document a technical evaluation o f  the SL 
VIOLATION t o  determine i f  any damage may have occurred and 
evaluate the capacity o f  the af fected tank(s) t o  res ta r t .  

Prepare an OSR RECOVERY PLAN. 

Obtain WE Program Manager (PM) o r  designated representative 
approval p r i o r  t o  re turn ing the af fected tank(s) t o  the 
OPERATION MODE. 

e. 

f. 

5.4.3 Response t o  L imi t ing  Conditions f o r  Operation, Survei l lance 
Requirement and Administrat ive Control V io la t i on  

I f a VIOLATION o f  an LCO/LCS, SR o r  AC occurs, proceed as fol lows: 

a. 

b. 

Place the af fected tank(s) i n  a safe and s tab le condit ion. 

I n i t i a t e  actions w i th in  1 hour t o  place the tank(s) i n  
RESTRICTED MODE w i th in  24 hours. 

c. N o t i f y  the DOE o f  the VIOLATION i n  accordance w i th  DOE 
Order 5000.36 (WE 1993). 

d. 

e. Perform and document a technical evaluation, i f  applicable, 

Prepare an Occurrence Report i n  accordance w i th  DOE 
Order 5000.3B (WE 1993). 

o f  the LCO VIOLATION t o  determine i f  any damage may have 
occurred and evaluate the capacity o f  the af fected tank(s) 
t o  be returned t o  OPERATION MODE. 

Prepare an OSR RECOVERY PLAN. 

Advise WE o f  the status o f  the correct ive actions and the 
resu l t s  o f  the technical evaluation, i f  applicable, p r i o r  t o  
re tu rn ing  the tank t o  the OPERATION MODE. 

f. 

g. 

S.S REPORTIIIG REQUIREMENTS 

A program sha l l  be established t o  implement the DOE repor t ing  
requirements. The program sha l l  include requirements t o  repor t  the 
f o l  1 owl ng : 

5.5.1 Reports Required i n  Accordance with WE Order 5000.36 (WE 1993) 

a. 

b. 

c. 

Any dev iat ion from the OSRs authorized pursuant t o  
LCO 3.0.5, Emergency Exceptions, i s  reportable. 

OSR VIOLATIONS (SL, LCS, LCO, SR, and AC) are reportable. 

Unplanned ent ry  i n t o  the ACTIONS statements i s  reportable. 
Planned ent ry  i n t o  the ACTIONS statements t o  perform 
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Surveil lances, maintenance o r  inves t iga t ion  o f  operational 
problems i s  not reportable. 

5.6 REVISIONS TO THE OPERATIONAL SAFETY REQUIREMMS 

A l l  proposed rev is ions t o  the OSRs sha l l  be submitted t o  the  DOE f o r  
approval p r i o r  t o  implementation o f  the rev is ion.  
include the bases f o r  the proposed rev is ion.  

Such submittals sha l l  

5.7 WAIVER TO THE OPERATIONAL SAFETY REQUIREMENTS 

Waivers may be granted t o  suspend various por t ions o f  the OSR when 
necessary f o r  performance o f  special a c t i v i t i e s  such as acceptance 
tes t i ng  o r  process test ing.  Waivers sha l l  be f o r  an e x p l i c i t  a c t i v i t y  
and defined time. Waivers sha l l  be approved by the  same process as a 
rev i s ion  t o  the  OSRs (see Section 5.6, Revisions t o  the  Operational 
Safety Requirements). 

5.8 ORGAWIUTION 

Sections 5.8.1 through 5.8.6 Not Used 

5.8.7 RODE Changes 

A program sha l l  be established tha t  requires the MDDE status o f  
each Tank Farm t o  be documented and maintained current.  When OSR- 
required equipment i s  determined t o  be inoperable, the time o f  
discovery sha l l  be recorded t o  t rack  compliance w i th  the  ACTIONS 
Completion Times. 

I f ent ry  i n t o  the RESTRICTED MODE was performed v i a  the ACTIONS o f  
LCOs o r  LCO 3.0.3,  Action Not Met o r  Action Not Provided, a tank 
may be removed from RESTRICTED MODE only when the  tank complies 
w i th  the  requirements o f  OPERATION, STANDBY o r  REPAIR MODE. I f  
the tank i s  on the WATCH LIST, DOE approval i s  required p r i o r  t o  
removing the tank from RESTRICTED MODE. 
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Sections 5.9 through 5.30 Not Used 
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5.31 ROTARY MODE CORE SMPlIN6 

5.31.1 Control Appl i c a b i l i  ty  

For f l a m a b l e  gas single-shel l  tanks (SSTs), an evaluation check1 i s t  
sha l l  be completed per Section 7.0 o f  LMHC 1997. 

Checkl ist items w i l l  include: 

(1) 
(2) F lamable Gas Composition 
(3) Toxic Gas Composition 
(4) Waste Temperature 
(5) Waste Energetics 
(6) 

Successful completion o f  the check l i s t  i s  required f o r  RMCS operations 
t o  proceed. This means tha t  no adverse items remain unresolved. 

5.31.2 I g n i t i o n  and Envelope Testing 

I g n i t i o n  and envelope t e s t  requirements and acceptance c r i t e r i a  sha l l  be 
used t o  v e r i f y  d r i l l  b i t  and mater ia l  performance. Required tes t i ng  has 
been completed. 

Tank Speci f ic  Hazards / Other Watch l i s t s  

L ikel ihood o f  Gas Release Event (GRE) 

5.31.3 Not Used 

5.31.4 Not Used 

5.31.5 6as leak Paths 

A formal tank wal kdown procedure sha l l  be developed and implemented 
p r i o r  t o  waste-intrusive a c t i v i t i e s  that :  

0 

0 i d e n t i f i e s  observable leaks, 

assesses the general condi t ion o f  r i sers ,  

as a minimum, documents i d e n t i f i e d  leaks > 1 i n .  (equivalent 
diameter), and, 

as a minimum, seals o r  adds def lectors  t o  i d e n t i f i e d  leaks w i th  an 
equivalent leak diameter 1 in .  (equivalent diameter). 

5.31.6 Not Used 
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5.31.7 Not used 

5.31.8 Tank Loading 

Loading on each tank shall comply with IOSR requirements for 
simultaneous static and dynamic loading for each specific FG/RMCS tank. 

5.31.9 Not Used 

5.31.10 Portable Inlet Stack 

Prior to waste-intrusive activities, it shall be verified the inlet 
breather filter effluent (in the event of tank pressurization) is 
dlrected vertically to a height of at least 15 ft. above ground level. 

5.31.11 Drill Bit, Core Barrel, Core Sampler, and Drill Rods 

The FG/RMCS drill bit, core barrel, core sampler, and drill rods shall 
be o f  the configuration and material tested by the Bureau of Mines and 
performance evaluated in LMHC 1997. 

5.31.12 RllCS Operations 

It shall be verified that the exhauster is fully operational: 

1 hr before the nitrogen purge flow to the Drill String i s  
established 2 30 scfm, 

the flamnable gas concentration in the tank vapor space shall be 
<lo00 ppm before starting RMCS operations to obtain the initial 
segment in any core in a given riser, 

during all rotary drilling operations, and 

for a cumulative 16 hrs following termination of nitrogen purge 
flow to the Drill String. 

When rotary drilling operations are resumed within any 16-hr waiting 
period, a new 16-hr period will be initiated following termination of 
Drill String nitrogen purge flow of 2 30 scfm. 
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Sectlon 6 REFERENCES 

These references are f o r  Sections 1, 3 and 5, o f  t h i s  Addendum. 
references f o r  Appendix B i s  contained w i th in  the appendix. 

WE 1993, Occurrence Reporting and Processing o f  Operations Information, 

LMHC 1997, A Safety Assessment o f  Rotary Node Core Sampling i n  F l m a b l e  Gas 

The 

DOE Order 5000.38, U.S. Department o f  Energy, Washington, D.C. 

S ing le She77 Tanks, Hanford s i te ,  Washington, WHC-SD-WM-SAD-035, Rev. 0- 
b, Lockheed Mart in Hanford Corporation, Richland, Washington. 

Publ lc Law 101-510, 1990 Nat ional  Defense Author izat ion Act f o r  F i s c a l  year 
1991, 
Reservation." 

Westinghouse Hanford Company, Richland, Washington. 

Section 3137, 'Safety Measures for Waste Tanks a t  Hanford Nuclear 

WHC 1996, Double She l l  Tank Waste Ana7ysis Document, WHC-SD-WM-EV-053, Rev. 4, 

Thia ordar has been u w e l e d  by WE 0 232.1, but c a p l l n c e  i s  rcquired mtil the Cmtrecting officer 
directs otherwise. 
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Not Used 
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Appondix B BASES 

This appendix provides sununary statements of the reasons for the Safety 
Limits, Limiting Conditions for Operation, the associated Surveillance 
Requirements and Administrative Controls. The BASES describe how the 
1 imi t (s) , the Appl icabil i ty, the Condi tion(s) and the Surveil lance(s) will 
maintain operation of the Tank Farms within the safety envelope. The primary 
purpose for describing the BASES for these requirements is to provide the 
operations and engineering staff with the necessary information to maintain 
operation of the Tank Farms within the safety envelope and to ensure that any 
future changes to these requirements will not affect their original intent or 
purpose. 
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B 2.0 SAFETY LIMITS 

Not Used 
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B 3.0 APPLICABILITY 

B 3.0 ; - l i c a b i l i t  

BASES 

GENERAL LCOs 3.0.1, LCO Met, through 3.0.6, Support System LCO Not 
Met, estab l ish the general ru les  appl icable t o  a l l  
LCOs and apply a t  a l l  t imes, unless otherwise stated. 

LCO 3.0.1 establ ishes the A p p l i c a b i l i t y  statement w i th in  
each ind iv idual  LCO as the requirements f o r  when the LCO 
i s  required t o  be met (i.e., when the tank i s  i n  the MODES 
o r  other speci f ied condit ions o f  the A p p l i c a b i l i t y  
statement o f  each LCO). 

LCO 3.0.2 LCO 3.0.2 establ ishes tha t  upon discovery o f  a f a i l u r e  t o  
ACTION Met meet an LCO, the associated ACTIONS sha l l  be met. The 

Completion Time o f  each Required Act ion f o r  an ACTIONS 
Condition i s  appl icable from the po in t  i n  time tha t  an 
ACTIONS Condition i s  entered. 
estab l ish those remedial measures tha t  must be taken 
w i th in  speci f ied Completion Times when the requirements o f  
an LCO are not met. This r u l e  establ ishes tha t :  

(1) Completion o f  the Required Actions w i th in  the 
speci f ied Completion Times const i tu tes the LCO met, 
and 

Completion o f  the Required Actions i s  not  required 
when an LCO i s  met w i t h i n  the  speci f ied Completion 
Time, unless otherwise specif ied. 

LCO 3.0.1 
LCO Met 

The Required Actions 

(2) 

(continued) 
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BASES 

LCO 3.0.2 
ACTION Met 
(continued) 

There are two basic types o f  Required Actions. The f i r s t  
type o f  Required Action speci f ies a t i m e  l i m i t  i n  which 
the LCO must be met. This time l i m i t  i s  the  Completion 
Time t o  restore an inoperable system o r  component t o  
OPERABLE status o r  t o  restore var iables t o  w i t h i n  
speci f ied l i m i t s .  I f  t h i s  type o f  Required Act ion i s  not 
completed w i th in  the speci f ied Completion Time, and no 
other condi t ion applies, LCO 3 .0 .3 ,  ACTION Not Met o r  
ACTION Not Provided, i s  applicable. (Whether stated as a 
Required Action o r  not, correct ion o f  the  entered 
Condition i s  an act ion which may always be considered upon 
enter ing ACTIONS unless otherwise stated.) 

The second type o f  Required Action speci f ies the remedial 
measures tha t  permit continued operation o f  the tank tha t  
i s  not  f u r the r  r e s t r i c t e d  by the Completion Time. 
case, conformance t o  the Required Actions provides an 
acceptable leve l  o f  safety f o r  continued operation. 

A l l  requirements and ru les  f o r  Survei l lance Frequencies 
apply equally when a Survei l lance i s  s t ipu la ted  as a 
Required Action. 

Completing the performance o f  the Required Actions i s  not 
required when an LCO i s  met o r  i s  no longer appl icable 
w i th in  the associated Completion Time, unless otherwise 
stated i n  the ind iv idual  LCOs. 

The nature o f  some Required Actions o f  some Conditions 
necessitates that ,  once the Condition i s  entered, the 
Required Actions must be completed even though the  
associated Conditions are resolved. The ind iv idua l  LCOs 
ACTIONS speci fy the Required Actions where t h i s  i s  the 
case. 

I n  t h i s  
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LCO 3.0.2 The Completion Times o f  the Required Actions are also 
ACTION Met appl icable when a system o r  component i s  removed from 
(continued) service in ten t iona l l y .  The reasons f o r  i n t e n t i o n a l l y  

r e l y i n g  on the ACTIONS include, but  are not  l i m i t e d  to, 
performance o f  Surveil lances, preventive maintenance, 
correct ive maintenance, o r  inves t iga t ion  o f  operational 
problems. 
i n  a manner tha t  does not compromise safety. 
ent ry  i n t o  ACTIONS should not  be made f o r  operational 
convenience. A l ternat ives tha t  would not  r e s u l t  i n  
redundant equipment being inoperable should be used 
instead. 
o f  a safety funct ion are inoperable and l i m i t s  the t i m e  
other condit ions e x i s t  which r e s u l t  i n  LCO 3.0.3, ACTION 
Not Met o r  ACTION Not Provided, being entered. Ind iv idual  
LCOs may specify a t i m e  l i m i t  f o r  performing an SR when 
equipment i s  removed from service o r  bypassed f o r  test ing.  
I n  t h i s  case, the Completion Times o f  the Required Actions 
are appl icable when t h i s  t i m e  l i m i t  expires, i f  the SR has 
not  been completed. 

When a change i n  MODE o r  other speci f ied Condition i s  
required t o  comply w i th  Required Actions, the tank may 
enter a MODE o r  other speci f ied condi t ion i n  which a new 
LCO becomes applicable. I n  t h i s  case, the Completion 
Times o f  the  associated Required Actions would apply from 
the po in t  i n  time tha t  the new LCO becomes applicable, and 
the ACTIONS Condition(s) are entered. 

Entering ACTIONS f o r  these reasons must be done 
In tent ional  

Doing so l i m i t s  the t i m e  both subsystems/trains 
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LCO 3 .0 .3  
ACTION Not Met when an LCO i s  not met and: 

o r  
ACTION Not 
Provided 

LCO 3.0 .3  establ ishes the actions t h a t  must be implemented 

a. An associated Required Act ion and Completion Time i s  
not met and no other Condition applies; o r  

b. The Condition o f  the tank i s  not  s p e c i f i c a l l y  
addressed by the associated ACTIONS. 
t ha t  no combination o f  Conditions stated i n  the 
ACTIONS can be made t h a t  exact ly  corresponds t o  the 
actual condi t ion o f  the tank. Sometimes, possible 
combinations o f  Conditions are such tha t  enter ing 
LCO 3.0 .3  i s  warranted; i n  such cases, the ACTIONS 
spec i f i ca l l y  s ta te  a Condition corresponding t o  such 
combinations and also tha t  LCO 3 . 0 . 3  be entered 
inrnediately. 

This means 

This LCO delineates the t i m e  l i m i t s  f o r  p lac ing the tank 
i n  a safe MODE or  other speci f ied condi t ion when operation 
cannot be maintained w i th in  the l i m i t s  f o r  safe operation 
as defined by the LCO and i t s  ACTIONS. It i s  not intended 
t o  be used as an operational convenience tha t  permits 
rou t ine  voluntary removal o f  redundant systems o r  
components from service i n  l i e u  o f  other a l te rna t ives  tha t  
would not r e s u l t  i n  redundant systems o r  components being 
inoperable. 

Upon en t ry  i n t o  LCO 3.0 .3 ,  one hour i s  allowed t o  prepare 
f o r  an order ly  change i n  tank conditions. This time 
permits the operator t o  coordinate the terminat ion o f  
process and t rans fer  a c t i v i t i e s  i n  a prescribed and 
systematic way. The 24 hour time l i m i t  spec i f ied t o  place 
the  tank i n  RESTRICTED MODE was chosen as a reasonable 
time t o  permit the a c t i v i t i e s  t o  proceed i n  a cont ro l led  
and order ly  manner. This reduces the po ten t ia l  f o r  a 
rad ioact ive mater ia l  handling accident t h a t  could 
challenge systems under condit ions f o r  which t h i s  LCO 
applies. The use and in te rpre ta t ion  o f  spec i f ied times t o  
complete the actions o f  LCO 3 .0 .3  sha l l  be consistent w i th  
the discussion o f  Section 1.10, Completion Times. 

A tank MODE change required i n  accordance w i th  LCO 3 .0 .3  
may be terminated and LCO 3 .0 .3  exited, i f  any o f  the 
fo l lowing occurs: 

(continued) 
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LCO 3.0 .3  a. The LCO i s  not met. 
ACTION Not Met 

ACTION Not 
Provided 
(continued) c. ACTIONS e x i s t  which do not have expired Completion 

These Completion Times are applicable from 

o r  b. A Condition ex is ts  f o r  which the Required Actions 
have now been performed. 

Times. 
the point  i n  time tha t  the LCO Condition i s  
i n i t i a l l y  entered and not  from the t i m e  LCO 3.0.3 i s  
exited. 

The t i m e  l i m i t s  o f  LCO 3.0.3 al low 25 hours f o r  the tank 
t o  be placed i n  the lower MODE (RESTRICTED W E )  dur ing 
operation i n  e i t he r  the OPERATION, STANDBY o r  REPAIR 
MODES. 
permit a re tu rn  t o  e i t he r  the OPERATION, STANDBY o r  REPAIR 
MODE, a penalty i s  not  incurred by having t o  reach the 
RESTRICTED MODE i n  less time than the t o t a l  t i m e  allowed 
(25 hours). 

I n  OPERATION, STANDBY and REPAIR MODES, LCO 3.0.3 provides 
actions f o r  Conditions not  covered i n  other LCOs. The 
requirements o f  LCO 3.0.3 do not apply i n  the RESTRICTED 
MODE because the tank i s  already i n  the most r e s t r i c t i v e  
Condition required by LCO 3.0 .3 .  The requirements o f  
LCO 3.0.3 do not  apply i n  other speci f ied condi t ions o f  
the App l i cab i l i t y  (unless i n  OPERATION, STANDBY o r  REPAIR 
MODES) because the ACTIONS o f  ind iv idual  LCOs s u f f i c i e n t l y  
def ine the remedial measures t o  be taken. 

The exceptions t o  LCO 3.0.3 are provided i n  instances 
where requ i r ing  a tank W E  change t o  RESTRICTED MODE, i n  
accordance w i th  LCO 3.0.3,  would not  provide appropriate 
remedial measures f o r  the associated condi t ion o f  the 
tank. These exceptions are addressed i n  the ind iv idua l  
LCOs. 

I f  remedial measures are completed t h a t  would 
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LCO 3.0.4 
MODE Changes 

LCO 3.0.4 establ ishes l i m i t a t i o n s  on changes i n  MODES o r  
other speci f ied condit ions i n  the  A p p l i c a b i l i t y  when an 
LCO i s  not  met. 
d i f fe ren t  MODE o r  other speci f ied condi t ion when the 
fo l lowing ex is t :  

a. The requirements o f  an LCO i n  the  MODE o r  other 
speci f ied condi t ion t o  be entered are no t  met, and 

b. Continued operation i n  the MODE t o  be entered i s  not 
permitted f o r  an unl imited per iod o f  time. 

Compliance w i th  Required Actions t h a t  permit continued 
operation o f  the tank f o r  an unl imi ted per iod o f  t ime i n  a 
MODE o r  other speci f ied condi t ion provides an acceptable 
l eve l  o f  safety f o r  continued operation. This i s  wi thout 
regard t o  the status o f  the tank before o r  a f t e r  the MODE 
change. Therefore, i n  such cases, en t ry  i n t o  a MODE o r  
other speci f ied condi t ion i n  the A p p l i c a b i l i t y  may be made 
i n  accordance w i th  the provis ions o f  the Required Actions. 
The provis ions o f  t h i s  requirement should not  be 
in terpreted as endorsing the f a i l u r e  t o  exercise the  good 
prac t ice  o f  res to r ing  systems o r  components t o  OPERABLE 
status before tank startup. 

The provis ions o f  LCO 3.0.4 sha l l  not prevent changes i n  
MODES o r  other speci f ied condit ions i n  the A p p l i c a b i l i t y  
which are required t o  comply w i th  ACTIONS. 

Exceptions t o  LCO 3.0.4 are stated i n  the ind iv idua l  LCOs. 
Exceptions may apply t o  a l l  o f  the ACTIONS o r  t o  a 
spec i f i c  Required Action o f  an LCO. 

(continued) 

It precludes placing the tank i n  a 
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LCO 3.0.4 
M D E  Changes 
(continued) 

When changing MDES o r  other speci f ied condi t ions whi le i n  
an ACTIONS Condition, i n  compliance w i t h  LCO 3.0.4 o r  
where an exception t o  LCO 3.0.4 i s  stated, the ACTIONS 
def ine the remedial measures t h a t  apply. Survei l lances do 
not  have t o  be performed on the associated inoperable 
equipment (or on var iables outside the speci f ied l i m i t s ) ,  
as permitted by SR 3.0.1, Performance. Therefore, a M D E  
change i n  t h i s  s i t ua t i on  does not  cause SR 3.0.1, 
Performance, o r  SR 3.0.4, M D E  Changes, t o  be not  met f o r  
those Surveil lances t h a t  do not  have t o  be performed due 
t o  the associated inoperable equipment. However, SRs must 
be met t o  demonstrate OPERABILITY p r i o r  t o  declar ing the 
associated equipment OPERABLE (or var iab le w i th in  l i m i t s )  
and res tor ing  compliance w i th  the af fected LCO. 

LCO 3.0.5 establ ishes tha t  i n  an emergency, i f  a s i t ua t i on  
develops tha t  i s  not addressed by the Operational Safety 

expected t o  u t i l i z e  t h e i r  t r a i n i n g  and expert ise i n  tak ing 
actions t o  correct  o r  mi t iga te  the s i tuat ion.  This r u l e  
appl ies t o  both LCOs and ACs. 

A s h i f t  manager/supervisor may take actions t h a t  depart 
from a requirement i n  the OSR provided that:  
emergency s i t ua t i on  exists,  2) these act ions are 
imnediately needed t o  protect  the heal th and safety  o f  the 
public, and 3) no act ion consistent w i th  the  OSR can 
provide adequate o r  equivalent protect ion.  I f  emergency 
actions are taken, verbal n o t i f i c a t i o n s  sha l l  be made t o  
the Head o f  the F i e l d  Element w i t h i n  two hours and wr i t t en  
repor ts  t o  the  Program Manager (PM) w i t h i n  24 hours i n  
accordance w i th  AC 5.5, Reporting Requirements. 

LCO 3.0.5 
Emergency 
Exceptions Requirement (OSR), f a c i l i t y  operating personnel are 

1) an 
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LCO 3.0.6 
Support System (supported systems) i s  designated a support system. 
LCO Not Met 

A system t h a t  provides services f o r  other systems 

Typical ly, systems such as power systems and cool ing water 
systems provide services t o  one o r  more other systems and 
are, henceforth, i d e n t i f i e d  as support systems. When it. 
has been decided tha t  design o r  operational parameters o f  
a pa r t i cu la r  support system must be addressed i n  an OSR, a 
separate OSR may be prepared f o r  the support system o r  the 
parameter condit ions may be incorporated d i r e c t l y  i n  the 
Required Actions o f  the OSR f o r  the supported system. A 
separate OSR f o r  the support system i s  preferred i n  those 
cases i n  which the support system services several 
supported systems. 
services only one supported system, i t  may be simpler t o  
include the requirements as a Required Act ion i n  the OSR 
f o r  the s ing le supported system. P r a c t i c a l i t y  and OSR 
effect iveness are key considerations i n  deciding whether a 
separate OSR should be prepared f o r  the support system. 

When a separate OSR i s  prepared f o r  the support system, 
LCO 3.0.6 establ ishes an exception t o  LCO 3.0.2, LCO Not 
Met. This exception i s  necessary because LCO 3.0.2, LCO 
Not Met, would require t h a t  the Conditions and Required 
Actions o f  the associated supported system(s) LCO(s) be 
entered so le ly  due t o  the i noperab i l i t y  o f  the support 
system. This exception i s  j u s t i f i e d  because the  act ions 
tha t  ensure tha t  the u n i t  i s  maintained i n  a safe 
condi t ion are speci f ied i n  the support system LCO's 
Required Actions. It i s  therefore not  necessary t o  enter 
i n t o  the supported systems's Conditions and Required 
Actions unless d i rected t o  do so by the support system's 
Required Actions. Possible confusion and inconsistency o f  
in te rpre ta t ion  due t o  the en t ry  i n t o  mu l t i p le  LCO's 
Conditions and Required Actions are el iminated by 
providinq a l l  the actions i n  support system's Reouired 

If, however, the support system 
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B 3.0 APPLICABILITY 

B 3.0 Surveillance Rewir-nts M s ]  - D l b b i l f t y  

BASES 

GENERAL SR 3.0.1, Performance, through 3.0.4, MODE Changes, 
estab l ish the general requirements appl icable t o  a l l  LCO 
and apply a t  a l l  times unless otherwise stated. 

SRs are requirements r e l a t i n g  t o  test ing,  FUNCTIONAL TEST, 
o r  inspection t o  ensure tha t  the necessary OPERABILITY and 
q u a l i t y  o f  safety-related structures, systems, components, 
and t h e i r  support systems required f o r  safe operation o f  
the tank are maintained. 

I n  general, appl icable SRs are l i s t e d  separately under 
Survei l lance Requirements. However, some OSRs requi re the 
performance o f  an SR as a Required Action when enter ing a 
speci f ied condition. The requirements f o r  the SR may be 
d i r e c t l y  stated under Required Actions o r  a numerical 
reference may be made t o  an avai lab le and appl icable SR. 
The referenced SR may be i n  the p a r t i c u l a r  OSR o r  i n  any 
other OSR tha t  i s  pa r t  o f  the OSRs f o r  the p a r t i c u l a r  tank 
farm. The Frequency tha t  i n  general i s  appl icable t o  the  
referenced SR, may be modif ied w i th  a statement i n  the 
column on Completion Time. Whenever an SR i s  used as a 
Required Action, a l l  general ru les  f o r  SRs apply. This 
includes the r u l e  tha t  can provide f o r  a 25% extension t o  
the speci f ied Frequency. I n  order t o  be able t o  recognize 
an SR under Required Actions, spec i f i c  terminology i s  used 
t o  speci fy the SR. Addi t ional ly,  the Bases i d e n t i f y  the 
Required Action as an SR. 
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SR 3.0.1 
PERFORMANCE 

SR 3.0.1 establ ishes the requirement t h a t  SRs must be met 
during the MODES o r  other speci f ied condi t ions i n  the 
App l i cab i l i t y  f o r  which the requirements o f  the  LCO apply, 
unless otherwise speci f ied i n  the ind iv idua l  SRs. This SR 
i s  t o  ensure tha t  Surveil lances are p e r f o m d  t o  VERIFY 
the  OPERABILITY o f  structures, systems and components, and 
t h a t  var iables are w i th in  speci f ied l i m i t s .  Fa i lu re  t o  
meet a Survei l lance w i th in  the speci f ied Frequency, i n  
accordance w i th  SR 3.0.2, Frequencies, const i tu tes a 
f a i l u r e  t o  meet the LCO. 

Systems and components are assumed t o  be OPERABLE when the 
associated SRs have been met. Nothing i n  t h i s  LCO, 
however, i s  t o  be construed as implying t h a t  systems o r  
components are OPERABLE when: 

a. 

b. 

The systems or  components are known t o  be 
inoperable, although s t i l l  meeting SRs; o r  

The requirements o f  the Survei l lance(s) are known 
not t o  be met between required Survei l lance 
performances. 

Surveil lances do not  have t o  be performed when the tank i s  
i n  a MODE o r  other speci f ied condi t ion f o r  which the  
requirements o f  the associated LCO are not  applicable, 
unless otherwise specif ied. 

Surveil lances, including Surveil lances invoked by Required 
Actions, do not have t o  be performed on inoperable 
equipment because the ACTIONS def ine the remedial measures 
t h a t  apply. SRs have t o  be met i n  accordance w i th  
SR 3.0.2, Frequencies, p r i o r  t o  re turn ing equipment t o  
OPERABLE status. 

Upon completion o f  maintenance, appropriate post 
maintenance tes t i ng  i s  required t o  declare equipment 
OPERABLE. This includes meeting applicable SRs i n  
accordance w i th  SR 3.0.2, Frequencies. Post maintenance 
tes t i ng  may not be possible i n  the current  MODE o r  other 
speci f ied condit ions i n  the A p p l i c a b i l i t y  due t o  the 
necessary tank parameters not having been established. 

(continued) 

ADDENDUM 
8-13 



HNF-SD-WH-TSR-006 REV 2 
ADDENDUM 

BASES 

SR 3.0.1 
PERFORMANCE 
(continued) 

I n  these si tuat ions,  the  equipment may be considered 
OPERABLE provided tes t i ng  has been s a t i s f a c t o r i l y  
completed t o  the extent possible and the equipment i s  not 
otherwise bel ieved t o  be incapable o f  performing i t s  
function. This w i l l  a l low operation t o  proceed t o  a MODE 
o r  other speci f ied condi t ion where other necessary post 
maintenance tes ts  can be completed. 
SR 3.0.2 establ ishes the requirements f o r  meeting the 
specif ied Frequency f o r  Surveil lances and any Required 
Action with a Completion Time t h a t  requires the  per iod ic  
performance o f  the Required Action on a "once per ..." 
in te rva l .  

SR 3.0.2 permits a 25% extension o f  the i n te rva l  spec i f ied 
i n  the Frequency (see Section 1.3, Frequency). This 
f a c i l i t a t e s  Survei l lance scheduling and considers p lan t  
operating Conditions tha t  may not  be su i tab le  f o r  
conducting the Survei l lance (e.g., t rans ien t  condi t ions o r  
other ongoing Survei l lance o r  maintenance a c t i v i t i e s ) .  
The in ten t  o f  the 25% extension allowance i s  not  t o  change 
the regu la r ly  scheduled Survei l  1 ance times. 

The 25% extension does not s i g n i f i c a n t l y  degrade the 
r e l i a b i l i t y  which resu l t s  from performing the  Survei l lance 
a t  i t s  spec i f ied Frequency. This i s  based on the 
recogni t ion t h a t  the most probable r e s u l t  o f  any 
pa r t i cu la r  Survei l lance being performed i s  the 
v e r i f i c a t i o n  o f  conformance w i th  the SRs. The exceptions 
t o  SR 3.0.2 are those Surveil lances f o r  which the  25% 
extension o f  the i n te rva l  spec i f ied i n  the  Frequency does 
not  apply. These exceptions are stated i n  the ind iv idua l  
LCOs. An example o f  where SR 3.0.2 does not  apply i s  a 
Survei l lance w i th  a Frequency o f  " i n  accordance w i th  10 
CFR 50, Appendix J,  and as modif ied by approved 
exemptions". The requirements o f  regulat ions take 
precedence over the Operational Safety Requirements 
(OSRs). The OSRs cannot i n  and o f  themselves extend a 
t e s t  i n te rva l  spec i f ied i n  the regulat ions. Therefore, 
there would be a Note i n  the Frequency s tat ing,  
"Provisions o f  SR 3.0.2 are not appl icable". 

SR 3.0.2 
FREQUENCIES 

Irnntinued\ 
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SR 3.0.2 
FREQUENCIES 
(cont i nued) each performance a f t e r  the i n i t i a l  performance. One 

For a Survei l lance tha t  requires per iod ic  performance on a 
"once per ..." basis, the Frequency extension applies t o  

reason f o r  not al lowing the 25% extension t o  the i n i t i a l  
performance o f  the Survei l lance i s  t h a t  such an act ion 
usual ly  v e r i f i e s  tha t  no loss  o f  funct ion has occurred by 
checking the status o f  redundant o r  diverse components o r  
accomplishes the funct ion o f  the inoperable equipment i n  
an a l te rna t ive  manner. 

A l l  requirements and ru les  f o r  Survei l lance Frequencies 
apply equally when a Survei l lance i s  s t ipu la ted  as a 
Required Action. 

The provisions o f  SR 3.0.2 are not  intended t o  be used 
repeatedly merely as an operational convenience t o  extend 
Survei l lance in te rva l s  o r  per iod ic  Completion Time 
in te rva l s  beyond those specif ied. 
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SR 3.0.3 DELAY 
OF REQUIRED 
ACTIONS 

SR 3.0.3 establ ishes the f l e x i b i l i t y  t o  defer  declar ing 
af fected equipment inoperable o r  an af fected var iab le 
outside the speci f ied l i m i t s  when a Survei l lance has not 
been completed w i th in  the speci f ied Frequency. A delay 
period o f  up t o  24 hours appl ies from the po in t  i n  time 
tha t  i t  i s  discovered tha t  the Survei l lance has not been 
performed, i n  accordance w i th  SR 3.0.2, Frequencies, and 
not a t  the t i m e  tha t  the speci f ied Frequency was not  met. 

This delay per iod provides an adequate time l i m i t  t o  
complete Surveil lances tha t  have been missed. This delay 
per iod permits the completion o f  a Survei l lance before 
complying w i th  Required Actions o r  other remedial measures 
t h a t  might preclude completion o f  the Surveil lance. 

The basis f o r  t h i s  delay per iod includes consideration o f  
tank conditions, adequate planning, a v a i l a b i l i t y  o f  
personnel, the time required t o  perform the Surveil lance, 
the safety s igni f icance o f  the delay i n  completing the  
required Surveil lance, and the recogni t ion t h a t  the  most 
probable r e s u l t  o f  any pa r t i cu la r  Survei l lance being 
performed i s  the VERIFICATION o f  conformance w i th  the SRs. 

The provisions o f  SR 3.0.3 also provides a t i m e  l i m i t  f o r  
completion o f  Surveil lances t h a t  become Applicable as a 
consequence o f  MODE changes imposed by Required Actions. 

Fa i lu re  t o  meet speci f ied Frequencies f o r  SRs i s  expected 
t o  be an infrequent occurrence. Use o f  the delay per iod 
establ ished by SR 3.0.3 i s  a f l e x i b i l i t y  which i s  not  
intended t o  be used as an operational convenience t o  
extend Survei l lance in terva ls .  
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SR 3.0.3 DELAY 
OF REQUIRED 
ACTIONS 
(continued) 

I f  a Survei l lance i s  not  completed w i t h i n  the allowed 
delay period, then the equipment i s  considered inoperable 
o r  the var iab le i s  considered outside the speci f ied l i m i t s  
and the  Completion Times o f  the Required Actions f o r  the 
applicable LCO Conditions begin inmediately upon 
expi ra t ion o f  the delay period. I f  a Survei l lance i s  
f a i l e d  w i th in  the delay period, then the  equipment i s  
inoperable, o r  the var iab le i s  outside the  speci f ied 
l i m i t s  and the Completion Times o f  the Required Actions 
f o r  the applicable LCO Conditions begin inmediately upon 
the f a i l u r e  o f  the Surveil lance. 

Completion o f  the Survei l lance w i th in  the delay per iod 
allowed by t h i s  Specif icat ion, o r  w i t h i n  the Completion 
Time o f  the ACTIONS, restores SR 3.0.1, Performance, t o  be 
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SR 3.0.4 SR 3.0.4 establ ishes the requirement t h a t  a l l  appl icable 
MODE CHANGES SRs must be met before ent ry  i n t o  a MODE or  other 

speci f ied condi t ion i n  the App l i cab i l i t y .  

This Speci f icat ion ensures tha t  system and component 
OPERABILITY requirements and var iab le l i m i t s  are met 
before ent ry  i n t o  MODES o r  other speci f ied condi t ions i n  
the App l i cab i l i t y  f o r  which these systems and components 
ensure safe operation o f  the tank. 
appl ies t o  changes i n  MODES o r  other speci f ied condi t ions 
i n  the App l icab i l i t y .  

The provisions o f  SR 3.0.4 sha l l  not prevent changes i n  
MODES o r  other speci f ied condit ions i n  the A p p l i c a b i l i t y  
t h a t  are required t o  meet ACTIONS. 

The precise requirements f o r  performance o f  SRs are 
speci f ied such t h a t  exceptions t o  SR 3.0.4 are not  
necessary. The spec i f i c  t i m e  frames and condi t ions 
necessary f o r  meeting the SRs i n  accordance w i th  the 
requirements o f  SR 3.0.4 are speci f ied i n  the  Frequency, 
i n  the Surveil lance, o r  both. This allows performance o f  
Surveil lances when the prerequis i te  condi t ion(s) spec i f ied 
i n  a Survei l lance procedure require ent ry  i n t o  the  MODE or  
spec i f ied condi t ion i n  the A p p l i c a b i l i t y  o f  the associated 
LCO p r i o r  t o  the performance o r  completion o f  a 
Surveil lance. A Survei l lance which could not  be performed 
u n t i l  a f t e r  enter ing a MODE o f  the LCO App l i cab i l i t y ,  
would have i t s  Frequency speci f ied such t h a t  i t  i s  not  
"due" u n t i l  the spec i f i c  condit ions needed are met. 
Al ternately,  the Survei l lance may be stated i n  the form o f  
a Note as not  required ( t o  be met o r  performed) u n t i l  a 
pa r t i cu la r  event, condition, o r  t i m e  has been reached. 
The SRs are annotated consistent w i th  the requirements o f  
Section 1.3, Frequency. 

This spec i f i ca t ion  
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B 3.1 Not Used 

B 3.2 Not Used 

B 3.3 Not used 

B 3.4.1 Not Used 

B 3.4.2 Not Used 

B 3.4.3 Not Used 
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B 3.5 Not Used 

B 3.6 Mot used 

B 3.7 

B 3.7.1 Not Used 

B 3.7.2 Not Used 

ROTARY WODE CORE SAIIPLIWG 
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B 3.7 ROTARY MODE CORE SAMPLING 

B 3.7.3 

BACKGROUND Excessive vacuum i n  the dome i s  another accident 
i d e n t i f i e d  i n  Reference 1 as a r e s u l t  o f  exhauster 
operations. 
o f  excessive vacuum because the shutof f  head i s  -14 i n .  
w.g. A dome col lapse would not  occur u n t i l  -15 in .  w.g. 
Also, the i n l e t  h igh-ef f ic iency pa r t i cu la te  a i r  (HEPA) 
f i l t e r  has a vacuum breaker t o  mi t iga te  excessive negative 
tank pressure. 
w.g. 

The analysis was performed i n  Section 4.6.1 o f  Reference 

The range established by the LCO assures t h a t  tank 
pressure i s  less than atmospheric and greater than t h a t  
which would open the vacuum breaker o r  col lapse the tank 
dome. 

The exhauster design prevents the  occurrence 

The vacuum breaker i s  set  a t  about -4 i n .  

APPLICABLE 
SAFETY ANALYSES 1. 

LCO 

APPLICABILITY OPERATION (RMCS waste i n t rus i ve  operations i n  F lamable 1 
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ACTIONS &I 
Pressure change during exhauster operation i s  r e l a t i v e l y  
slow. 
restore a serious negative pressure condit ion. 

BJ 
RMCS operations are not allowed without the exhauster i n  
operation. 

u 
The minimum 10 min wai t ing per iod upon an exhauster 
automatic t r i p  i s  required t o  ensure adequate cool down 
t i m e  f o r  the d r i l l  b i t  and associated waste. 

!L€ 
RMCS waste i n t rus i ve  operations are no t  allowed without an 
operable exhauster. 

L.2 
Exhauster ope rab i l i t y  must be restored p r i o r  t o  resuming 
RMCS waste i n t rus i ve  operations. 

I n  any case cessation o f  RMCS operations w i l l  

SURVEILLANCE s L u A l  
REQUIREMENTS 

A 6-month system t e s t  and ca l i b ra t i on  w i l l  assure t h a t  the  
exhauster i; performing as designed and meeting the 
requirements assumed i n  the safety  assessment. 

SURVEILLANCE SAA.zA2 
REQUIREMENTS 

The pressure switch requires per iod ic  survei l lance t o  
ensure t h a t  pressure requirements are met. 

SURVEILLANCE sFLALL3 
REQUIREMENTS 

A t e s t  o f  a l l  exhauster shutdown system elements ensures 
system r e l i a b i l i t y .  

REFERENCES 1. LMHC, 1997, A Safety Assessment o f  Rotary Mode Core 
Sampling i n  Flamable  Gas s ingle  Shel l  Tanks, 
Hanford S i t e ,  Washington, WHC-SD-W-SAD-035, Rev. 0- 
b, Lockheed Mart in Hanford Corporation, Richland, 
Washington. 
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6 3.7 ROTARY MODE CORE SAUPLING SYSTEM 

B 3.7.4 - 
BACKGROUND Nitrogen i s  supplied f o r  f i v e  d i f f e r e n t  funct ions dur ing 

RMCS operations: (1) the  D r i l l  S t r i ng  purge gas system 
used dur ing RMCS d r i l l i n g ;  (2) the purge through the r i s e r  
sleeve annulus, (3) the hydrostat ic head i n  the d r i l l  
s t r i n g  and (4) i n  the shielded receiver, and (5) the Z- 
purge (NFPA 496) i n  the SR weather cover. The systems 
provide: (1) d r i l l  b i t  cool ing and cleaning dur ing ro ta ry  
d r i l l i n g ,  (2) help prevent waste f looding i n  the d r i l l  
s t r ing ,  and (3) prevent gas accumulation. 

APPLICABLE Through use o f  the purge system, d r i l l  b i t  overheating and 
SAFETY ANALYSES waste i g n i t i o n  i s  prevented. Control prevents loca l  

exothermic chemical react ions as wel l  as a possible 
i g n i t i o n  o f  flamnable gas i n  the waste. 

Analyses t o  establ ish t h i s  LCO were performed i n  Sections 
4.1.1, 4.4.4, and 4.6.3 o f  Reference 1. 
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LCO Envelope tes t i ng  determined tha t  30 scfm was the minimum 
f low which, i n  combination w i th  other parameters, would 
provide adequate cool ing when coupled w i th  a l i m i t  on 
ni t rogen i n l e t  temperature. 

The two-second requirement f o r  a t r i p  t o  occur i s  based on 
the safety assessment assumption t h a t  the  determination o f  
a v a l i d  alarm signal requires approximately 2 seconds. 

Inmediately i s  used as a special completion t ime.  I n  t h i s  
case, the Required Action i s  t o  be conmenced without delay 
and continuously pursued i n  a cont ro l led  manner u n t i l  
cornpl ete. 

While the minimum purge f low must be greater than 30 scfm; 
however, i t  i s  possible t h a t  necessary cool ing t o  the  
d r i l l  b i t  would not  be provided i f  there were a leak from 
the ni t rogen purge system between the f low measurement 
loca t ion  and the d r i l l  b i t .  WHC determined t h a t  the  leak 
from the t ruck  i s  w i t h i n  the uncertainty range o f  
instrumentation. As indicated i n  Table 4.12 o f  Reference 
1, the leak r a t e  from the ni t rogen system must be measured 
once every 6 months. This control  requires t h a t  the  leak 
r a t e  must be w i th in  the uncertainty range o f  
instrumentation o r  < 2% o f  the nominal f low. 

OPERATION (RMCS waste i n t rus i ve  operations i n  Flanmable APPL ICABI  L ITY 
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ACTIONS Ll 
RMCS operations are not  allowed without an Nitrogen Purge 
System i n  operation. 

&2 

Provided tha t  the d r i l l  s t r i n g  r o t a t i o n  i s  not  re-s tar ted 
f o r  a minimum per iod o f  10 min, i t  i s  possible t o  resume 
RMCS operations. This i s  the minimum t i m e  t o  al low d r i l l  
b i t  and waste cooling. 

B2.l 
RMCS operations are not  allowed w i th  the Nitrogen 
temperature out o f  range. 

8L2 
A continued purge i s  required t o  ass is t  d r i l l  b i t  cool 
down. 

&s 

A temperature outside the bounds o f  the safety  assessment 
must be corrected p r i o r  t o  resuming operations. 

IL1 
RMCS waste i n t rus i ve  operations are not  allowed without an 
operable ni t rogen purge system. 

Nitrogen purge system must be restored p r i o r  t o  resuming 
RMCS waste i n t rus i ve  operations. 

(continued) 
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ACT IONS €!J 
(continued) 

RMCS waste i n t rus i ve  operations are not  allowed without an 
operable ni t rogen temperature monitor. 

Lz 
Nitrogen temperature monitor must be restored p r i o r  t o  
resuming RMCS operations. 

SURVEILLANCE SR 3.7.4.1 

SURVEILLANCE s i u J A 2  
REOU I REMENTS 

The 6-month tes t i ng  and ca l i b ra t i on  requirement was 
establ ished i n  Reference 1 t o  ensure equipment r e l i a b i l i t y  
and operabi l i ty .  A channel i s  considered t o  be the  sensor 
and associated c i r c u i t r y  and components up t o  the  input  t o  
the alarm and t r i p  c i r c u i t .  
must alarm i n  order f o r  the t r i o  t o  occur. I f  one channel 

Two o f  the  three channels 

i s  taken out o f  service then i t ' s h a l l  be t r ipped and one 
more channel alarm w i l l  cause a t r i p  condit ion. 

SURVEILLANCE SR 3.7.4.3 
REQUIREMENTS 

Temperature sensor ca l i b ra t i on  and alarm t e s t  assures 
proper operator response t o  out o f  normal condit ion. 

REFERENCES 1. LMHC, 1997, A Safety Assessment o f  Rotary Mode Core 
Sampling i n  F lamable  Gas Single Shell  Tanks, 
Hanford S i t e ,  Wasbfngton, WHC-SD-WFI-SAD-035, 
Rev. 0-b, Lockheed Mart in Hanford Corporation, 
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B 3.7.5 P 

BACKGROUND Behavior o f  the d r i l l  s t r i n g  and, i n  p a r t i c u l a r  the d r i l l  
b i t ,  was a high focus area i n  the safety  assessment 
(Reference 1). Many accident scenarios were analyzed t o  
determine performance requirements. A l l  the  requirements 
establ ished were t o  l i m i t  the heat generating capacity o f  
the d r i l l i n g  operation. 

Wastes including mixtures o f  sodium n i t r a t e  and sodium 
n i t r i t e  w i th  organic compounds can produce v io len t  
exothermic reactions (Appendix G Reference 1). 
the temperature o f  the waste i n  the v i c i n i t y  o f  the d r i l l  
b i t  can cause a thermal runaway. There are several 
hazards t h a t  are associated w i th  a loca l  thermal runaway, 
and they are discussed i n  Appendix G o f  Reference 1. Two 
major important hazards are the i g n i t i o n  o f  the f l a m a b l e  
gas and the i g n i t i o n  o f  a self-propagating exothermic 
react ion i n  the waste. Reactions i n  mixtures containing 
r e l a t i v e l y  small amounts o f  organic compounds can r e s u l t  
i n  temperatures greater than the auto- ign i t ion temperature 
o f  hydrogen mixtures, so the i g n i t i o n  o f  f l a m a b l e  gases 
i s  the more l i m i t i n g  condit ion. 

(continued) 

APPLICABLE 
SAFETY ANALYSES 

Increasing 

ADDENDUM 
B-27 



HNF-SD-WM-TSR-006 REV 2 
ADDENDUM 

APPLICABLE Because the p o s s i b i l i t y  o f  f lamable-gas mixture cannot be 
SAFETY ANALYSES eliminated, the approach used i s  t o  take a l l  p rac t i ca l  
(cont i  nued) measures t o  el iminate i g n i t i o n  sources. A loca l  runaway 

react ion i s  a po ten t ia l  i g n i t i o n  source, so the 
requirement tha t  there be no l oca l  runaway react ion i s  
consistent w i th  the philosophy used. Preventing a loca l  
thermal runaway i s  also protect ion against a propagating 
exothermic reaction, and i t  el iminates the p o s s i b i l i t y  o f  
generating addi t ional  f l a m a b l e  gas as a r e s u l t  o f  
elevated temperatures. Appendix G o f  Reference 1 
discusses runaway react ions and waste i g n i t i o n  i n  great 
de ta i l .  Basic conclusions o f  Appendix G o f  Reference 1 
are t h a t  loca l  runaway reactions can be prevented by 
establ ish ing waste temperature l i m i t s .  The fo l lowing 
temperature 1 i m i t s  are established: 

The temperature o f  small waste fragments produced a t  
the d r i l l  t i p  must not exceed 180'C. 

The temperature o f  the d r i l l  b i t  and the average 
temperature o f  the waste af fected by d r i l l i n g  must 
not  exceed 160'C f o r  more than 10 min. 

New envelope tes t i ng  has been performed by WHC t o  
determine the operating parameters, ro ta t i ona l  speed, down 
forces, and ni t rogen purge f low t o  comply w i th  the safety  
c r i t e r i a  given above. Appendix F o f  Reference 1 discusses 
the d e t a i l s  o f  t es t i ng  and the resu l t s  obtained. 
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APPLICABLE 
SAFETY ANALYSES 
(continued) 

As a sunmary, resu l t s  o f  envelope t e s t i n g  and t h e i r  
analysis showed t h a t  the d r i l l  b i t  surface temperature and 
the waste substrate temperature can be kept below 160°C. 
inc lud ing an uncertainty o f  lO'C, i f  the fo l low ing  l i m i t s  
are applied: Down force < 750 l b f ,  ro ta t i ona l  speed < 55 
rpm, minimum ni t rogen f low > 30 scfm, and penetrat ion r a t e  
> 0.75 in./min. The chip temperatures under these 
condit ions are also l i m i t e d  t o  180'C as required. 
t r i p  i s  i n i t i a t e d  when one o f  the set po in ts  f o r  these 
four  parameters i s  exceeded, d r i l l i n g  must be stopped. 
A f te r  a shutdown there must be a wai t ing per iod o f  10 min 
before d r i l l i n g  can continue. The wai t ing per iod o f  10 
min i s  based on the experimentally determined cool ing 
time. The tes t i ng  and the analysis included plugged holes 
on the d r i l l  b i t .  

The d r i l l  b i t  sha l l  be replaced i f  d r i l l i n g  i s  shut down 
four  times consecutively as a r e s u l t  o f  low penetrat ion 
r a t e  and i f  the cumulative penetrat ion i s  < 0 . 3  in .  f o r  
the l a s t  three attempts. 

establ ished by envelope tes t i ng  documented i n  Reference 1. 
The time requirement i n  the act ion statement i s  based on 
the approximate time i t  takes t o  establ ish a v a l i d  t r i p  
s ignal  determination. 

OPERATION (RMCS waste i n t rus i ve  operations i n  Flanmable 

I f  a 

LCO The requirements o f  3.7.5 (a), (b), and (c) were 

APPLICABILITY 

ADDENDUM 
6-29 



HNF-SD-WM-TSR-006 REV 2 
ADDENDUM 

BASES 

ACTIONS &1 
The minimum 10 min wai t ing per iod i s  t o  provide adequate 
d r i l l  b i t  and associated waste cool down. 

RMCS waste i n t rus i ve  operations are not  allowed without an 
operable Down Force, Rotary RPM Measurement, penetrat ion 
r a t e  system, wal kdown function, and hydraul ic  bottom 
detector. 

Operabi l i ty  must be restored p r i o r  t o  resuming RMCS waste 
i n t rus i ve  operations . 
CJ 
Act ion  statement prevents load exceeding those speci f ied 
i n  Reference 1. 

SURVEILLANCE s L L L u  
REQUIREMENTS 

A 6-month t e s t  and ca l i b ra t i on  was required by Reference 1 
t o  ensure system r e l i a b i l i t y  and performance. 

Control led loads on the grapple ho i s t  prevent grapple drop 
consequences and po ten t ia l  f o r  f i r e  (Sections 4.3.2 and 
4.3.6 o f  Reference 1). 

REFERENCES 1. LMHC, 1997, A Safety Assessment o f  Rotary Mode Core 
Sampling i n  Flamable  Gas Single Shel l  Tanks, 
Hanford S i t e ,  Washington, WHC-SD-WM-SAD-035, 
Rev. 0-b. Lockheed Mart in Hanford Corporation. 
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B 4.0 Hot Used 

B 5.0 AMIINISTRATIVE CONTROLS (ACS) - GENERAL 

B 5.1 Through B 5.30 Not Used 
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B 5.0 AMlINISTRATIVE CONTROLS ( A h )  - GENERAL 

B 5.31 w 

BACKGROUND Reference 1 addresses each o f  the required elements 
associated w i th  the i ns ta l l a t i on ,  operation, and removal 
o f  a rotary-mode core sampling (RMCS) device i n  f l amab le -  
gas single-shel l  tanks (SSTs). The RMCS operations are 
needed i n  order t o  re t r i eve  waste samples from SSTs w i th  
hard layers o f  waste f o r  which push-mode sampling i s  not 
adequate f o r  sampling. 

I n  Reference 1, poten t ia l  hazards associated w i t h  the 
proposed act ion were i d e n t i f i e d  and evaluated 
systematical ly. Several po ten t ia l  accident cases t h a t  
could r e s u l t  i n  rad io log ica l  o r  tox ico log ica l  gas releases 
were i d e n t i f i e d  and analyzed and t h e i r  consequences 
assessed. Administrat ive controls, procedures and design 
changes required t o  el iminate o r  reduce the  po ten t ia l  o f  
hazards were i den t i f i ed .  

Results o f  the safety assessment performed i n  Reference 1 

analyses are as follows: 

APPLICABLE 
SAFETY ANALYSES have been incorporated i n t o  t h i s  document. Speci f ic  

(1) B 5.31.1 Control A p p l i c a b i l i t y  
(2) B 5.31.2 I g n i t i o n  and Envelope Testing 
(3) B 5.31.3 Not Used 
(4) B 5.31.4 Not Used 
(5) B 5.31.5 Gas Leak Paths 
(6) B 5.31.6 Not Used 
(7) B 5.31.7 Not Used 
(8) B 5.31.8 Tank Loading 
(9) B 5.31.9 Not Used 
(10) B 5.31.10 Portable I n l e t  Stack 
(11) B 5.31.11 D r i l l  B i t ,  Core Barrel,  and D r i l l  

Rods 
(12) B 5.31.12 RMCS Operations 

ADDENDUM 
E-32 



HNF-SD-WH-TSR-006 REV 2 
ADDENDUM 

B 5.0 ADMINISTRATIVE CONTROLS ( A b )  - GENERAL 

B 5.31.1 cont ro l  ADDl iCabi l i ty  

BACKGROUND The Safety Assessment o f  Rotary Mode Core Sampling i n  
Flamnable Gas Single Shell  Tanks; Hanford Site, Richland, 
Washington, WHC-SD-WM-SAD-035, Rev. 0-b, August 8, 1997, 
hereafter designated as Reference 1 was developed using 
bounding assumptions. However, these assumptions are not 
v e r i f i e d  against each one o f  the ex i s t i ng  o r  po ten t ia l  
flamnable aas tanks (see Section 1 o f  Reference 1). 
Thereafter-the fo l lowing applies t o  RMCS waste i n t rus i ve  
operations i n  flamnable gas tanks (FGT's). 
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APPLICABLE 
SAFETY ANALYSES 

The fo l lowing assumptions must be v e r i f i e d  before RMCS 
waste i n t rus i ve  operations i n  any FGT. 

CHECKLIST ITEMS 

Tank Specific Hazards / Other Watch l i s t s  

I f  a given tank has a spec i f i c  hazard o r  accident 
i n i t i a t o r  t ha t  i s  not  analyzed i n  Sections 3 and 4 o f  
Reference 1, the analysis must be supplemented t o  cover 
the tank spec i f i c  condit ions. For instance, Reference 1 
does not address ferrocyanide issues. 

F lamable 6as Composition 

Although the Checkl ist includes gas composition, the  basis 
f o r  evaluation o f  f l  anraable gas hazards has .been rep1 aced 
by t h a t  i n  the SO/JCO/FSAR as successive author izat ion 
basis documents (Ref. 2 and 3 ) .  

Toxic 6as Composition 

For t o x i c  ef fects,  the gas composition i n  a given GRE i s  
assumed t o  be 60% amnonia o r  75% n i t rous  oxide. 
evidence before the FG/RMCS operation ex i s t s  t o  ind icate 
tha t  these values (especial ly the a m n i a  f rac t ion)  may be 
exceeded i n  one o f  the SSTs as a r e s u l t  o f  new analysis o r  
data, o r  i f  they are not conservative, the  consequence 
tha t  these values (especial ly the a m n i a  f rac t ion)  may be 
exceeded i n  one o f  the SSTs as a r e s u l t  o f  new analysis o r  
data, o r  i f  they are not conservative, the  consequence 
analysis must be re-evaluated. 

Also, the resu l t s  o f  vapor space sampling program were 
reviewed. Major t o x i c  gases t h a t  are found i n  the dome 

If any 

lcont  i nued) 
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APPLICABLE space o f  the present ly defined f lamable-gas tanks are 
SAFETY ANALYSES a m n i a  and n i t rous  oxide. 
(continued) quant i t ies  and do not  pose a concern. However, i t  was 

recognized t h a t  the ex is t ing  data are l i m i t e d  and a l l  
tanks o f  i n te res t  are not  covered. Thus, i f  new data 
reveal t h a t  t o x i c  gases i n  excess o f  the  hazardous l i m i t s  
are detected i n  a given tank, the consequence analysis 
must be reevaluated. The reevaluation may be done by 
simply scal ing the t o x i c  gas f r a c t i o n  and the guidel ines 
against the amnonia f r a c t i o n  and the associated RGs. 

Haste Tmperature 

The best ava i l  able tank temperature data must show tha t  
the peak waste temperature (considering uncer ta in t ies)  
must be < 90°C. 
the envelope tes t i ng  resu l t s  discussed i n  Appendix F o f  
Reference 1 must be re-evaluated. 

Haste Energetics 

The Safety Assessment assumption i n  regard t o  tank 
spec i f i c  parameters such as gas and waste composition, gas 
release p robab i l i t y  etc. may become non-conservative by a 
new analysis o r  data f o r  a spec i f i c  tank considered t o  be 
sampled by RMCS p r i o r  operations. 

See Section 7.0 and Appendix G o f  Reference 1. 

L i  ke l  i hood o f  6as Release Events 

A1 though the Check1 i s t  includes 1 i kel i hood o f  gas release 
events, the basis f o r  evaluation o f  flanmable gas hazards 
has been replaced by t h a t  i n  the  SO/JCO/FSAR as successive 
author izat ion basis documents (Ref. 2 and 3 ) .  

Other gases are found i n  t race 

If the peak waste temperature i s  2 9O'C, 
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B 5.31.2 Jani t ion and W l o D e  Testi t lg 

BASES 

BACKGROUND F i re  hazards, a s ign i f i can t  pa r t  o f  the  safety  assessment, 
are considered t o  be beyond an extremely u n l i k e l y  event 
based on i g n i t i o n  test ing.  

APPLICABLE 
SAFETY ANALYSES 

Appendix F "Thermal Analysis o f  Rotary D r i l l i n g " ,  Appendix 
G "Waste and Crust Ign i t ion" ,  and Appendix T "Bureau o f  
Mines I g n i t i o n  Test Program Functional Requirements and 
Acceptance Cr i te r ia ,  a l l  located i n  Reference 1 sha l l  be 
used t o  v e r i f y  d r i l l  b i t  and mater ia l  performance. 

The mater ia l  c i t e d  above provides a safety basis f o r  RMCS 
operations. The sumnary repor t  required by Appendix T 
must be reviewed and approved by the PRC and v e r i f i c a t i o n  
o f  same must be acknowledged as a prerequis i te  t o  RMCS 
operations. 

Any subsequent change i n  d r i l l  b i t  o r  mater ia l  would 
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B 5.31.3 Not Used 

B 5.31.4 Not Used 
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B 5.31.5 gas Leak Paths 

BASES 

BACKGROUND The po ten t ia l  f o r  above ground f i r e s  t h a t  could propagate 
i n t o  the dome are managed and reduced by documenting and 
seal ing o r  adding def lectors  t o  i d e n t i f i e d  leaks from the  
tank dome space 2 1 inch equivalent diameter t h a t  could be 
exposed t o  po ten t i a l l y  spark inducing equipment on the 
tank dome. 

This mi t igates unacceptable o f f s i t e  consequences resu l t i ng  
from a dome collapse. 

APPLICABLE 
SAFETY ANALYSES 

Preventing flanmable-gas exposure t o  t h i s  equipment i s  
managed by inspection o f  the tank top f o r  leaks and the 
documenting and seal ing o r  de f lec t ing  a l l  leaks w i th  an 
e f fec t i ve  diameter o f  ;?. 1 in .  
inspection o f  tank top penetrat ions f o r  po ten t ia l  leak 
paths w i l l  f i n d  leak paths w i th  nominal leak diameters > 1 
in .  
nominal 1-in. Diameter could go undetected. Therefore, 
the top o f  the tank must be examined t o  i d e n t i f y  leaks, 
and when ident i f ied ,  the leaks must be < 1 i n  equivalent 
diameter (reference paragraph 4.1.2.1 o f  WHC-SD-UM-SAD- 
035, rev is ion  0-a). 

The flamnable-gas release could occur from other unused 
r i s e r s  i f  they have undetected leak paths. The contro l  
requ i r ing  the examination o f  r i s e r s  before operations 
reduces the  p robab i l i t y  o f  having an unknown open path. 
It i s  assumed tha t  leaks from threaded junctions, flanges, 
and cover p la tes could be i d e n t i f i e d  w i th  an eauivalent 

It i s  assumed t h a t  

It i s  assumed tha t  undetected leak paths w i t h  a 
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B 5.31.7 Not Used 
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B 5.31.8 Loadinq 

BASES 

BACKGROUND An administrat ive l i m i t  on tank dome loading can prevent 
collapse. 

This mit igates unacceptable o f f s i t e  consequences resu l t i ng  
from a dome collapse. 

APPLICABLE 
SAFETY ANALYSES 

The s t a t i c  load capacity o f  the tank dome i s  monitored 
ca re fu l l y  and an overload s ta te  t h a t  could col lapse the 
dome must be avoided. The equipment required on the  
surface o f  the tank t o  support FG/RHCS sampling operations 
q u a l i f i e s  as a l i v e  load (see Appendix N o f  Reference 1). 
The tank loads study permits a 50-ton l i v e  load on the 
tank dome. Even though the weight o f  a l l  FG/RMCS 
equipment exceeds 50 tons, not a l l  o f  the equipment i s  
placed on the tank dome a t  one time. Therefore, the dome 
loading must be contro l led by the dome loading l i m i t s  f o r  
SSTs as speci f ied i n  WHC-SD-UH-OSR-005 (Reference 4). 

The dome would be subjected t o  dynamic dome loads i f  a 
t ruck  were t o  f a l l  from the hydraul ic jack  o r  from a 
platform. Appendix N considers t h i s  scenario and analyzes 
the consequences o f  the dynamic loading caused by dropping 
the truck. It i s  concluded t h a t  the dome could withstand 
the impact force o f  the 30,000-lb t ruck  dropping on i t  
from the 3-f t -h igh platform. - 

! 
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B 5.31.9 Not Used 
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B 5.31.10 por tab le In le t  Stack 

BACKGROUND D i rec t ing  the breather i n l e t  HEPA e f f l u e n t  15 ft 
v e r t i c a l  1 y : 

a1 1 ows atmospheric d i  spers i on coe f f i c i en ts  t o  
decrease so tha t  tox ico log ica l  acceptance guide1 ines 
a t  the ons i te  boundary can be met. 

APPLICABLE 
SAFETY ANALYSES 

A portable stack over the breather i n l e t  HEPA system w i l l  
be used dur ing waste-intrusive FGCS operations. The 
portable stack i s  a t  l eas t  15 ft t a l l ,  has an upper 4-in. 
diameter, i s  sealed a t  the ground leve l .  The purpose o f  
using a portable stack over the breather i n l e t  i s :  

The gas release would be released through stack, 
resu l t i ng  i n  increased atmospheric d i l u t i o n  and 
reducing the tox ico log ica l  consequences o f  a GRE. 

ADDENDUM 
8-42 



HNF-SD-WM-TSR-006 REV 2 
ADDENDUM 

B 5.0 ADMINISTRATIVE CONTROLS (ACS) - GENERAL 

B 5.31.11 mil l  B i t .  Core Barrel. and D r i l l  Rods 

BACKGROUND Results from envelope tes t i ng  and i g n i t i o n  t e s t i n g  are 
only v a l i d  f o r  equipment o f  the design tested. 

This mi t igates unacceptable o f f s i t e  consequences resu l t i ng  
from a dome collapse. 

APPLICABLE 
SAFETY ANALYSES 

One o f  the safety concerns o f  sampling w i th  the rotary-  
mode d r i l l  f r i c t i o n a l  sparks by the d r i l l  b i t .  The 
condi t ion o f  waste i n  terms o f  hardness i s  not  known 
before the operation. A p o s s i b i l i t y  o f  penetrat ing a very 
hard waste layer  i n  a tank ex is ts .  I n  addit ion, there may 
be some metal debr is l o s t  o r  dropped from the r i s e r  i n  the 
past. Hard mater ia ls such as rocks o r  metals can also 
e x i s t  i n  the waste. Thus, i t  i s  l i k e l y  t h a t  the  d r i l l  b i t  
may s t r i k e  against metal and other hard objects dur ing 
d r i l l i n g .  

I g n i t i o n  caused by f r i c t i o n a l  sparks i s  evaluated by 
performing i g n i t i o n  tes t i ng  i n  bounding condit ions. 
Appendix T (Reference 1) discusses the  i g n i t i o n  t e s t i n g  
requirements and acceptance c r i t e r i a .  The object ive o f  
the tes ts  i s  t o  demonstrate t h a t  the  operation o f  ro ta ry  
core d r i l l i n g  i n  a bounding f r i c t i o n a l  environment w i th  
bounding gas composition does not  cause an i gn i t i on .  
Testing has been performed by the WHC and BCM personnel. 

The condi t ional  frequencies o f  a f i r e  accident resu l t i ng  
from exceeding the ro ta t iona l  speed and down force are 
estimated as 1.4E-5 and 9.4E-5/yr as indicated i n  Table 
4.12. Controls are establ ished t o  t r i p  the  d r i l l i n g  
operation when the ro ta t i ona l  speed and down force exceed 
55 rpm and 750 l b f .  There i s  no delay time f o r  the t r i p  
except the delay t i m e  from the data acqu is i t ion  system. 
I f  needed, the alarm points  w i l l  be set  a t  lower values. 
However, d r i l l i n g  must stop when the t r i p  value i s  
reached. The RMCS operations must use only the  d r i l l - b i t  
type tested according t o  the requirements l i s t e d  i n  
Appendix T (Reference 1). 
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B 5.31.12 MCS O D e r a t i q n r  

BACKGROUND Flamnable gas concentrations are mixed, dispersed, and 
reduced w i th  exhauster preparation. Accumulation o f  
aerosols, part iculates,  and f l a m a b l e  gases fo l low ing  
waste i n t rus i ve  a c t i v i t i e s  must be minimized. 

This mi t igates unacceptable o f f s i t e  consequences resu l t i ng  
from a dome collapse. 

Wastes including mixtures o f  sodium n i t r a t e  and sodium 
n i t r i t e  w i th  organic compounds can produce v io len t  

waste i n  the v i c i n i t y  o f  the d r i l l  b i t  can cause a thermal 
runaway. There are several hazards t h a t  are associated 
w i th  a loca l  thermal runaway, and they are discussed i n  
Appendix G (Reference 1). Two major important hazards are 
i n  i g n i t i o n  o f  the f l a m a b l e  gas and the i n i t i a t i o n  o f  a 
self-propagating exothermic react ion i n  the waste. 
Reactions i n  mixtures containing r e l a t i v e l y  small amounts 
o f  organic compounds can r e s u l t  i n  temperatures greater 
than the auto- ign i t ion temperature o f  hydrogen mixtures, 
so the i g n i t i o n  o f  f l a m a b l e  gases i s  the more l i m i t i n g  
condit ion. However, a self-propagating react ion would 
produce very high temperatures, which would cause 
s t ruc tu ra l  damage t o  the tank. The consequences o f  a 
self-propagating react ion could be severe. 

APPLICABLE 
SAFETY 
ANALYSES exothermic reactions. Increasing the temperature o f  the 

(continued) 
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APPLICABLE 
SAFETY ANALYSES 
(continued) measures t o  el iminate i g n i t i o n  sources. A l oca l  runaway 

Because the p o s s i b i l i t y  o f  flanmable-gas mixture cannot be 
eliminated, the approach used i s  t o  take a l l  p rac t i ca l  

react ion i s  a po ten t ia l  i g n i t i o n  source, so the  
requirement tha t  there be no loca l  runaway react ion i s  
consistent. 
protect ion against a propagating exothermic reaction, and 
i t  el iminates the p o s s i b i l i t y  o f  generating addi t ional  
flammable gas as a r e s u l t  o f  elevated temperatures. 
Appendix G o f  Reference 1 discusses runaway react ions and 
waste i g n i t i o n  i n  great de ta i l .  Basic conclusions o f  
Appendix G are tha t  loca l  runaway react ions can be 
prevented by establ ishing waste temperature l i m i t s .  The 
fo l lowing temperature l i m i t s  are established: 

Preventing a l oca l  thermal runaway i s  also 

The temperature o f  small waste fragments produced a t  
the d r i l l  t i p  must not exceed 180'C. 

The temperature o f  the d r i l l  b i t  and the average 
temperature o f  the waste af fected by d r i l l i n g  must 
not exceed 160°C f o r  more than 10 min. 

Because the consequences o f  a propagating exothermic 
react ion are severe, FG/RMCS should not  be performed i n  
tanks i n  which a propagating exothermic react ion may 
occur. 

New envelope tes t i ng  has been performed by WHC t o  
determine the operating parameters, ro ta t i ona l  speed, down 
force, and ni t rogen purge f low t o  comply w i th  the safety  
c r i t e r i a  given above. Appendix F (Reference 1) discusses 
the d e t a i l s  o f  t es t i ng  and the resu l t s  obtained. 

As a sunmary, resu l ts  o f  envelope tes t i ng  and t h e i r  
analysis showed tha t  the d r i l l  b i t  surface temperature 
correspondingly the waste substrate temperature can be 
kept below 160'C, including an uncertainty o f  lO'C, i f  the 
fo l lowing l i m i t s  are applied: Down force < 750 l b f ,  
ro ta t iona l  speed < 55 rpm, minimum ni t rogen f low > 30 
scfm, and penetrat ion r a t e  > 0.75 in./min. (continued) 
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APPLICABLE 
SAFETY ANALYSES 
(continued) 

The ch ip temperatures under these condi t ions are also 
l i m i t e d  t o  18O'C as required. I f  a t r i p  i s  i n i t i a t e d  when 
one o f  the set po ints  f o r  these four  parameters i s  
exceeded, d r i l l i n g  must be stopped. A f te r  a shutdown 
there must be a wai t ing per iod o f  10 min before d r i l l i n g  
can continue. The wai t ing per iod o f  10 min. i s  based on 
the experimentally determined cool ing t i m e .  The t e s t i n g  
and the analysis included plugged holes on the d r i l l  b i t .  

The minimum purge f low must be > 30 scfm; however, i t  i s  
possible t h a t  necessary cool ing t o  the  d r i l l  b i t  would not  
be provided i f  there were a leak from the ni t rogen purge 
system between the f low measurement l oca t i on  and the d r i l l  
b i t .  WHC determined t h a t  the leak from the t ruck  i s  
w i th in  the uncertainty range o f  instrumentation. This 
contro l  requires tha t  the leak r a t e  must be w i t h i n  the  
uncertainty range o f  instrumentation o r  < 2% o f  the 
nominal f low. 

D r i l l  rods are threaded t o  each other. An O-ring i s  used 
t o  provide a seal. The leaks are possible i f  the O-rings 
are l e f t  out. WHC determined the possible leak rates 
could not be higher than 0 .3  scfm when the  O-rings are not 
used. This i s  < 1% o f  a nominal f low o f  30 scfm and 
negl ig ib le .  With the use o f  O-rings, the leak r a t e  also 
was measured and was shown t o  be neg l ig ib le .  Therefore, 
O-rings on the d r i l l  rod are not required, and the  
ni t rogen purge f low f o r  d r i l l  b i t  cool ing i s  s u f f i c i e n t  
when set t o  a minimum o f  30 scfm. 

There i s  one event tha t  would include an unknown leak path 
as a r e s u l t  o f  f a i l u r e  o f  the d r i l l  s t r i n g  dur ing 
d r i l l i n g .  I f the d r i l l  b i t  o r  s t r i n g  becomes embedded i n  
the waste momentarily because o f  debr is i n  the  waste, 
torque could continue t o  be applied t o  the d r i l l  s t r i n g  a t  
a constant ra te.  
p o s s i b i l i t y  t h a t  the d r i l l  s t r i n g  could p a r t i a l l y  f a i l .  
Continuing t o  operate w i th  a p a r t i a l l y  f a i l e d  d r i l l  s t r i n g  
could r e s u l t  i n  ni t rogen f low bypass through the f a i l e d  
area. This concern i s  assessed below. 

Appendix N (Reference 1) examines the p o s s i b i l i t y  o f  over- 
torquing the d r i l l  s t r ing.  The d r i l l  s t r i n g  i s  considered 
as having torque applied from the  upper end, but the 
r o t a t i o n  o f  the lower end i s  not allowed. 

I f such a condi t ion occurs, there i s  a 

(continued) 
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APPLICABLE Appendix N presents two methods t o  determine the time 
SAFETY ANALYSES necessary t o  break the d r i l l  s t r ing .  Linear e l a s t i c  
(continued) methods are appl ied as a f i r s t  approximation t o  obta in  the 

lower bound f a i l u r e  estimate. Second, strain-energy 
methods are used t o  determine an upper bound by assuming 
t h a t  the u l t imate shear s t r a i n  i n  the  d r i l l  r od  i s  
proport ional  t o  the shear modules. It i s  estimated tha t  
f a i l u r e  would occur i n  less  than 15 sec f o r  a l l  ro ta t iona 
speeds. Note tha t  Appendix N d i d  not  take any c r e d i t  f o r  
the threaded d r i l l  rods. Experience shows t h a t  the d r i l l  
s t r i n g  always f a i l s  a t  the threaded sections. The rea l  
f a i l u r e  time i s  expected t o  be i n  a few seconds because o 
the stress concentration fac to r  f o r  threaded sections. 
Therefore, i t  i s  concluded tha t  a d r i l l  s t r i n g  tea r  
without a break i s  very un l i ke ly .  

Envelope tes t i ng  measured the r a t e  o f  increase i n  the 
d r i l l - b i t  surface temperature when ni t rogen f low i s  
terminated a t  steady-state operating condit ions. The t e s t  
resu l t s  are sumarized i n  Appendix F (Reference 1). 
Results showed t h a t  an average heat-up r a t e  o f  2'C/s i s  
observed i n  the time period o f  0 t o  20 sec a f t e r  the  
ni t rogen f low i s  shut down. This r a t e  corresponds t o  a 
temperature increase o f  30'C i n  15 sec i n  which the  d r i l l  
s t r i n g  would be broken when overtorqued. Envelope tes t i ng  
establ ished the operating parameters so t h a t  the  d r i l l  b i t  
and waste temperature i s  less than 150'C. Considering a 
30°C heat-up o f  the d r i l l  b i t  f o r  t h i s  accident, the d r i l l  
bi t /waste temperature would be 180°C. Appendix G 
(Reference 1) argues tha t  the waste temperature would be 
allowed t o  be a t  the minimum exothermic-reaction 
temperature o f  180°C f o r  a short  per iod o f  t i m e  because 
the induct ion t i m e  o f  react ion i s  expected t o  be much 
la rge r  than 10 t o  20 sec. Therefore, i t  i s  concluded tha t  
i f  the d r i l l  f a i l s  because i t  i s  over-torqued, i t  would 
f a i l  i n  a t i m e  per iod i n  which the waste i n  the v i c i n i t y  
o f  the d r i l l  b i t  would not experience runaway reactions. 

Evacuation i s  necessary i f  a gas release occurs. 
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