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Executive Summary 

The REDOX Facility is a funner fuel processing canyon buik.ling located in the 200 West 
(200W) Area. The REDOX Facility was a continuous-fuw, solvent-extraction process plant that 
was deactivated in the late 1960s. The buik.ling has not operated since and has been in 
surveillance and maintenance lDJde for the last several years. The Documented Safety Analysis 
(DSA) for the REDOX Facility is maintained in accordance with 10 CFR 830, Nuclear Safety 
Management, and as such, is updated on an annual basis, as necessary, to reflect any changes in 
the fucility, the work, or the hazards as they are analyz.ed in the DSA. 

The 2015 annual update to this DSA includes updates to reflect planned operations and current 
support program;. Chapter 2 was updated to allow borehole (well) drilling activities. Chapter 2 
was updated to discuss a Tank Fann; fucility in the REDOX footprint (222S Labs). In Chapter 3, 
a new Hazards Analysis and Accident Analysis was added to support intrusive operations in 
equipment with a potentially flann:nable atlDJsphere. Chapter 4 has added discussion on a new 
Technical Safety Requirement (TSR) level control for the internal deflagration hazard. A new 
Specific Administrative Control was added to the TSRs in Appendix C for flammab le 
atlDJsphere control Support buik.lings were downgraded using the methodology provided in CP-
59461, 2015, 293-S, 27 11-S, 2715-S, and 2718-S hazard Categorization, and provisions were 
added to relDJve these buik.lings. 

Other changes to the DSA were updates to support program;; a ''Margin of Safety'' section was 
added to Chapter 3 to support Unreviewed Safety Question (USQ) determinations; the Fire 
Protection Program discussion in Chapter 5 was updated to take exception to key attribute 11-5 
as the fucility does not have any fire protection systems; and the first paragraph of section 5 was 
updated for a description of the Safety Management Program that is consistent across the 
CPS&M DSAs. A reference was added to Appendix A to a supplemental Hazards Analysis 
perfonned for the newly added internal equipment deflagration hazard. Minor clarifications and 
edits were made throughout the document. 
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1.0 Introduction 

1.1 Summary 

This Documented Safety Analysis (DSA) provides the safety analysis requirements for the 
continued surveillance and maintenance (S&M) ofthe Reduction-Oxidation (REDOX) Facility. 
The REDOX DSA is formatted consistent with DOE-STD-1120-2005, Integration of 
Environment, Safety, and Health Into Facility Disposition Activities, as provided in 
PRC-PRO-NS-700, Safety Basis Development. 

1.2 Facility Overview 

The Hanford Site is an area of approximately 1450 krn2 (560 rni2) located in the south-
comer of Washington State ( 

Figure 1-1). The REDOX Facility is located in the 200 West (200W) Area of the Hanford Site 
(Figure 1-2). The REDOX Facility is a former fuel processing :facility (ie., formerly called the 
202-S Canyon Building) and the following ancillary or support structures : 

• 211-S Liquid Chemical Storage Tank Farm 

• 276-S Solvent Handling Building 

• 291-S Canyon Exhaust System (ie. , sand fiher, exhaust :funs, and exhaust stack) 

• 292-S Control and Jet Pit House 

• 293-S Nitric Acid Recovery and Iodine Backup Building 

• 2708-S Lagger Storage Building 

• 2710-S Nitrogen Storage Building 

• 2711-S Stack Gas Monitoring Building 

• 2715-S Storage Building 

• 2718-S Sand Fiher Sample Building 

• 2904-SA Cooling Water Sarripling Building 

The :facility consists of deactivated buildings and associated process equipment used for 
dissolution and separation of uranium, neptl.mium, and plutonium, as well as deactivated 
equipment used for waste concentration, waste neutralization, and solvent recovery. In addition 
to the main processing building (that was the 202-S Canyon Building), the REDOX Facility 
includes buildings formerly used for storing chemicals and materials, and support systems 
( e.g. , ventilation). 

The 202-S Canyon Building is a reinforced-concrete structure housing nine process cells and 
support deactivated operating, piping, sample galleries, and a tower process area referred to as 
the silo. The process cells (e.g., dissolver cell A, south extraction cell F) contain deactivated 
processing equipment. The silo contains deactivated solvent-extraction columns. The 
202-S Canyon Building is serviced by the 291-S exhaust ventilation system Exhaust air passes 
through a sand fiher before being discharged to the environment. 
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The REDOX Facility, shown in Figure 1-3, was the first large-scale, continuous-flow, solvent
extraction process plant buih in the United States for the recovery of plutonium from irradiated 
uranium fuel Operations began in 1952 and continued until the fucility was shut down in 1967. 
Deactivation started in 1967 and was completed in 1969. Since deactivation, S&M operations 
have been performed at the fucility. Conduct of S&M activities constitutes the current fucility 
lTIISSlOn 

1.3 OrganizationalDescription 

The U.S. Department ofEnergy (DOE) owns and has overall responsibility fur the Hanford Site. 
CH2M HILL Plateau Remediation Company (CHPRC) is the prime contractor responsible for 
overall coordination and operation of many of the site fucilities including the REDOX Facility. 
The Central Plateau (CP) S&M Organization is responsible for S&M at the REDOX Facility. 

1.4 Planned Facility Activities 

There are currently oo operational processes or deactivation act:Mt1es ongoing at REDOX. 
During S&M, planned activities include periodic tours; maintenance of the ventilation system, 
compressed air system, and portions of the electrical distribution/lighting system; and corrective 
maintenance. A more detailed description is provided in Section 2.2, ''Facility Life-Cycle 
Planned Activities." 

Additional activities, which will fucilitate future D&D of the REDOX Canyon, are included in 
Section 2. The activities within the canyon are for maintenance, cleanup, and characterization of 
the fucility. Respective DSA sections have been expanded to include these activities. The D&D 
activities outside the canyon, in the REDOX yard, involve relatively low hazards and will reduce 
existing hazards and fucilitate access for canyon D&D. They are described in Section 2.2.14. 

1.5 Summary of Facility Hazard Categorization 

The REDOX Facility has been determined to be a hazard category (HC) -2 fucility based on the 
sum-of.ratios approach described in DOE-STD-1027-92, Hazard Categorization and Accident 
Analysis Techniques for Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports. 
The 202-S Canyon Buikling, the 291-S exhaust system (including the wind tunneL exhaust fun 
equipment and stack) and the 292-S Buikling (exhaust condensate collection) are the components 
ofthe primary nuclear segment of the REDOX Facility. Buiklings and external locations that 
may be used to stage waste containers (e.g., burial boxes and drummed waste) also are 
considered to be nuclear, based on the need to stage REDOX waste for disposal Other buiklings 
of the REDOX Facility may contain radiological contamination; however, the quantities are 
negligible to minor. The REDOX Facility is discussed in Section 2.3, Table 2-1, and Appendix 
A, Table A-2 ofthis DSA. Section 3.1.1, Table 3-2, summariz.es the residual inventory used in 
the fucility hazard categorization The REDOX Facility is classified, for criticality purposes, as a 
limited-control fucility because the contents may contain greater than half of a minimum critical 
mass, but a criticality is determined to be incredible in HNF -3 63 31, CSER 08-00 2: Criticality 
Safety Evaluation Report for REDOX Facility in 200 West Area. 
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1.6 Summary of Safety Analysis Results 

The hazard and accident analysis for REDOX is described in detail in Chapter 3.0 of this DSA. 
The bounding accident scenario for REDOX is the seismic analysis (Section 3.4.1), which 
potentially results in a strucn.rral failure of the 202-S Building and consequences that are less 
than 1 rem total effective dose (TED) equivalent to the maximally-exposed oflsite individual 
(MOI), but that exceed 25 rem dose to the collocated worker (CW) for urnnitigated accident 
scenarios. This event is a Nan.rral Phenomena Hazard (NPH) and no Safety-Significant or 
Safety-Class strucn.rres, systems, or components (SSCs) are identified. 

All other urnnitigated accident scenarios identified in Chapter 3.0 resuhed in potential 
consequences that are less than 1 rem TED to the MOI and less than 25 rem TED to the CW. 
This corresponds to "low" risk for bounding accidents per the risk evaluation guidelines in 
PRC-PRO-NS-700. As such, there are no safety SSCs or Design Fean.rres identified for 
mitigation or reduction of hazards. Some defense-in-depth equipment is identified in Section 
Error! Reference source not found.. 
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2.0 Facility Description 

2.1 Facility Operational History 

The REDOX Facility, also known as S Plant and the 202-S Facility, is located in the southwest 
portion of the 200W Area of the Hanford Site. The REDOX Facility was constructed in 
accordance with the design codes, standards, and regulations in place at the time of construction 

The REDOX Facility, which was constructed between 1950 and 1952, was the first large-scale, 
continuous-flow, solvent-extraction process plant built in the United States for recovering 
plutonium from irradiated uranium fuel The extraction process, which replaced the batch 
precipitation methods first used at the Hanford Site, was designed to separate uranium, 
plutonium, and neptunium as individual product streams from associated fission products in the 
irradiated fuel The plant operated from 1952 until 1967. Deactivation started in 1967 and was 
completed in 1969, when the REDOX Facility was transferred to S&M. Further details 
regarding the REDOX deactivation can be found in ISO-1108, REDOX Deactivation. 
Deactivation included multiple flushes using water, diluted hot nitric acid, permanganate, and 
oxalic acid. The facility was flushed regularly with water for nearly a year after the initial 
cleaning. 

The deactivated REDOX Facility contains buildings and process equipment formerly used for 
dissolution and separation of uranium, neptunium, and plutonium, as well as deactivated 
equipment formerly used for waste concentration, waste neutralization, and solvent recovery. 
In addition to the main process areas, the REDOX Facility includes buildings that were formerly 
used to store chemicals and materials and support systems (e.g., ventilation, exhaust stacks, and 
environmental monitoring systems). The REDOX Facility will remain unoccupied for the 
duration of S&M activities. 

2.2 Facility Life-Cycle Planned Activities 

There are currently no operating processes in the REDOX Facility, since it is in shutdown mode. 
During the current facility life-cycle phase, planned activities will consist primarily of S&M as 
addressed in DOEJRL-98-19, Surveillance and Maintenance Plan/or the 202-S Reduction 
Oxidation (REDOX) Facility . The storage of supplies and materials related to S&M activities 
and limited deactivation activities are authorized. Active facility systems are limited to the 
ventilation system and portions of the electrical distribution/lighting system 

The scope of work includes S&M that maintains confinement of hazardous substances and 
protects the worker and some additional activities to facilitate futtrre D&D. This work scope 
includes pre-approved activities for surveillance of the facility, preventative maintenance of 
selected equipment, and incidental storage of necessary supplies and equipment. The work 
scope also includes activities that are anticipated but not defined by pre-approved procedures. 
Examples of anticipated activities without pre-approved procedures include specific asbestos 
abatement actions; replacement or upgrades of postings and barriers; container management; 
demand repairs to SSCs; spill response; characterization; and response or investigation of non
typical surveillance reports. Characterization, sampling, and (if needed) decorrnnissioning of 
boreholes (wells) are also included in the authomed work scope. The boreholes (wells) are to be 
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located and operated such that they do not compromise the function or integrity of any :facility 
SSC or program credited with a safety function Programmatic controls descnbed in Chapter 5.0 
are in place to ensure that S&M activities are within the safety basis and protect the workers. 

The Unreviewed Safety Question (USQ) process is a programmatic control used to aid in change 
management. Pre-approved procedures, when revised, are screened and evaluated as required 
under USQ requirements. Original and revised demand work packages are screened and 
evaluated as required under the USQ process. Non-typical surveillance reports, audits, and 
similar documents are reviewed to determine if they meet the criteria for safety evaluations under 
discovery requirements of the USQ process. 

2.2.1 Routinely Surveyed Areas 

Routine surveillances are implemented by approved procedures. Figures 2-1 through 2- 15 show 
areas that are surveyed periodically. 

2.2.2 Surveillance and Maintenance of Barners and Postings 

Barriers and postings are used to prevent unwarranted access to hazardous areas and to inform 
personnel of conditions that exist at the REDOX Facility. Barriers and postings consist of locks 
and tags, door locks, fencing, confined-space postings, and radiological-area postings. Barriers 
and postings are installed and inspected as part of the S&M activities, as specified in work 
instructions. Discrepant conditions regarding barriers or postings are identified on associated 
data/inspection sheets and corrected. 

2.2.3 Identification and Removal of Asbestos 

Asbestos-containing materials or presumed asbestos-containing materials are inspected before 
renovation or deIIDlition activities. If damaged friable asbestos is encountered, the actions to be 
taken will depend upon the scope and severity of the damage. Repair, encapsulation, or reIIDval 
will be managed through the hazardous material control program requirements of the safety 
management program (SMP). Wide-scale reIIDval of asbestos materials, where that is the 
primary purpose of the activity, is not permitted. Asbestos reIIDval activities that support 
authorized repair activities are authorized. Examples are: 

• Asbestos reIIDval required to support repair, reIIDval or Imdification of components 

• Rermval of damaged asbestos 

• Asbestos reIIDval as part of deIIDlition activities for buildings or components in the yard 

2.2.4 Container Management 

Normally, relatively small volwnes of waste are accmnulated during S&M activities. Risk 
reduction actions or other non-routine activities provide the need for conservative contingency 
plans. Designated areas may be used to accmnulate waste before shipping. Transuranic (TRU) 
waste staged for transport is placed in waste containers that comply with applicable shipping and 
disposal requirements. The addition of outside radiological material is not allowed under this 
DSA; this requirement does not apply to instrument check sources, cahbration check sources, 
and contaminated tools or equipment. 
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Surveillance actMt1es include inspecting existing containers, as well as sampling, identifying, 
and labeling unlabeled containers. TRU containers are rermved and transported to a permitted 
storage facility for treatment, storage, and/or disposal Periodic container inspections are 
perfonned to identify container deterioration or signs of leakage. If a deteriorating or leaking 
container is found, the container is repackaged or overpacked and rmved to an appropriate 
disposal facility. Corrective action is taken to prevent recurrence. The activities are managed 
consistent with applicable requirements of the hazard material controi work controi fire 
protection, and radiological protection programs. 

Occasional use of Environmental Restoration Disposal Facility (ERDF) roll-off waste boxes or 
other containers designated low-level (LLW) or mixed low-level waste (MLLW) is anticipated. 
No accident analysis or controls are required for this minimal LL W waste stream The activities 
are managed consistent with applicable requirements of the radioactive and hazardous waste 
management, hazardous material controi work controi fire protection, and radiological 
protection programs. 

2.2.5 Equipment Calibration, Testing, Maintenance, and Repair 

Cahbration and testing are conducted as appropriate on equipment such as level rmnitoring 
systems, ventilation systems, and electrical components. Elements and schedules for these 
activities are included in the procedures and task instructions. 

2.2.6 Repair and Upgrades of Confmement Systems 

Repairs will be made to the REDOX confinement systems as necessary to maintain system 
capability. Upgrades or physical changes to these systems may be undertaken if the changes 
provide equivalent or improved confinement. Maintenance and repair are also perfonned. 
Proposed changes will be evaluated individually to determine if these are within the bounds of 
the safety analysis as required by the Work Control and USQ programs. 

2.2.7 Repair and Upgrades of Structural Components 

Structural components necessary to ensure confinement will be repaired or upgraded as needed 
to maintain control of hazardous substances. Proposed changes will be evaluated individually to 
determine if these are within the bounds of the safety analysis as required by the Work Control 
and USQ programs. 

2.2.8 Inspection for and Response to Spills 

The REDOX Facility is surveyed routinely for indications of spills of hazardous substances. If a 
spill is discovered, the affected area will be isolated to prevent personnel exposure, corrective 
measures will be determined, and the spilled material will be packaged and shipped to an 
appropriate disposal facility in compliance with requirements of the Hazardous Materials Control 
Program 

2.2.9 Removal and Disposal of Hazardous Waste 

Any hazardous substance rermved from the REDOX Facility may, after proper waste 
designation, be disposed of at ERDF or at another approved disposal facility, as appropriate. 
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Wastes will be packaged and shipped to an appropriate disposal facility in compliance with 
requirements of the Hazardous Materials Control Program 

Repairs will be made to the REDOX components as necessary to contain hazardous materials. 
This includes repairs to components with visible leakage or residue. When appropriate this 
includes partial draining of systell15, component reroovai cutting and capping of lines, etc. 

Cleanup of contamination areas is permitted including application of authorized fixatives . 

2.2.10 Nondestructive Assay Waste Characterization and Sampling 

Nondestructive assay, waste characternation, and sampling may be performed in the REDOX 
Facility. The activities will be performed in accordance with established prograll15 and 
procedures and shall comply with special controls (e.g., criticality reviews) as established in this 
DSA. These activities may be performed to better identify and characteriz.e radioactive material 
inventory and location, detennine quantity and makeup of newly discovered materiai or support 
planning for eventual disposition Characternation activities such as recording radiation and 
contamination levels, making video recordings, and sampling residues are included. 

2.2.11 Removal of Equipment and Legacy Waste 

Equipment and Legacy Waste (e.g., abandoned conduits, deactivated electrical equipment, 
leaking contaminated vessels and piping, expired fire extinguishers, containers, etc.) may be 
rerooved from the REDOX Facility to reduce the risks from known hazards and to redeploy 
obsolete equipment as spare and replacement equipment (e.g., switchgears and rootor control 
centers [MCCs]). These SSCs may contain surface contaminants. Rerooval and redeployment 
activities will be performed in accordance with established prograll15 and procedures. 

2.2.12 Radiological Surveys 

Radiological swveys are performed to support S&M activities and are performed in accordance 
with established prograll15 and procedures. 

2.2.13 General Inspections and Tours 

General inspections and tours may be performed separately from S&M activities. Inspections 
and tours will be conducted in accordance with appropriate prograll15 and procedures. 

2.2.14 D&D Activities in the REDOX Yard 

The D&D activities described below are authoriz.ed to limit the hazards outside of the REDOX 
canyon and to facilitate future D&D of the REDOX Facility. 

Cleanup/rerooval of components in the REDOX yard (e.g. steam lines, electrical components, 
and other components such as tanks that are no longer in use). 

D&D activities (partial or complete) of the following <HC3 structures and associated tanks 
outside the canyon that are listed in Table 2-1 : 

211-S,276-S, 293-S, 2708-S,2710-S, 2711-S, 2715-S, 2718-S, 2904-SA 
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It includes rerooval of retained liquids by draining or adding absorbent materia~ rerooval of 
asbestos and other hazardous materials, and rerooval of components. 

This does NOT include: 

• 202-S Adrnin/Office Areas due to corrnnon bmmdaries with 202-S Canyon 

• 292-S due to REDOX exhaust system operational considerations. 

• 240S151 Diversion Box, 240S302 Catch Tank, 2712-S - owned by Tank Farms. 

2.3 Facility Description 

The physical layout of the REDOX Facility is shown in Figw'e 1-3 and the buildings included in 
the REDOX Facility are listed in Table 2-1 . The structures identified as HC-3 were assessed to 
potentially exceed the HC-3 quantity of material based on process koowledge, inspection, and 
historical information The structures identified as less than HC-3 were assessed to have less 
than an HC-3 quantity of material based on process koowledge, inspection, and historical 
information The REDOX physical boundary includes the buildings with greater than HC-3 
inventory (identified as 202-S, 291-S, and 292-S), plus the yard area within the fence 
surrounding the facility ( excluding marked Washington River Protection Solutions (WRPS) 
Tank Farm facilities), and any active containments or waste queues supporting building 
activities, including the vehicle access route to each queue. While these WRPS facilities are on 
the REDOX Facility footprint and within 100 m of the REDOX Facility, they are maintained and 
operated by WRPS. In the event of an emergency at REDOX, potentially affected WRPS 
persmmel would be notified and instructed on what emergency actions to take through the 
Hanford Site Emergency Alerting System (HSEAS) operated by the Hanford Site Emergency 
Management organization Other contractors that may be located within 100 m of the facility 
would also receive emergency notification and instruction through the HSEAS. Specific response 
actions to an event at REDOX may also be directed by the S&M building emergency director 
(BED). 

Figw'es 2-1 through 2-6 show general floor plans of the 202-S Canyon Building. More detailed 
floor plans are provided in Figw'es 2-7 through 2-15. Building sections and elevations are 
depicted in Figures 2-16through 2-24. 
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Table 2-1. REDOX Facility Above-Grade Structures 

Building Building Name Ime ntory and Segmentation Summary Building/ 
Number Structure Hazard 

Category 

202-S Canyon and Service Contains significant residual inventory or contamination HC 2 
Building remaining from deactivation. 

211-S Liquid Chemical Fonner chemical storage tanks emptied and deactivated . < HC 3 
Storage Tank Farm No significant inventory remains. 

233-S Plutonium Demolished < HC 3 
Concentration 
Facility 

276-S Solvent Handling Fonner chemical storage and recycle, which is inactive < HC 3 
Facility and isolated. 

291 -S Canyon Exhaust Provides active exhaust of fonner canyon process areas. HC 2 (common 
System The 291-S sand filter provides filtrations and retains with 202-S Canyon 

significant inventory. Also includes wind tunnel, EF-1 Building) 
and EF-2 fans , and the 291-S-1 stack. 

292-S Control and Jet Pit Facility is inactive except for condensate capacities for the HC 2 (common 
House 291-S exhaust system Minor inventories reside, but the with 

condensate capacity is required for exhaust operations . 291-S exhaust) 

293-S Nitric Acid Facility is deactivated and minor amounts ofradio logical < HC 3 * 
Recovery and Iodine contamination remain . 
Backup 

2706-S Storage Building Demolished (contaminated s lab w/overburden) < HC 3 

2708-S Lagger Storage Used for miscellaneous storage. Negligible < HC 3 
Building contamination remains. 

2710-S Nitrogen Storage Deactivated and isolated facility with negligib le amounts < HC 3 
Building of contamination suspected to remain . 

2711-S Stack Gas Deactivated with minor amount of contamination assumed < HC 3 * 
Monitoring Building to remain . 

2715-S Storage Building Building may be used to store packaged waste to support < HC 3 * 
REDOX activities . 

2718-S Sand Filter Sample Deactivated and isolated from the plant . Minor amounts < HC 3 * 
Building of contamination are assumed to remain . 

2904-SA Cooling Water Deactivated and isolated facility with negligible to minor < HC 3 
Sampling Building amounts of contamination assumed to remain . 

Notes: 

* The basis for downgrading 293-S, 2711 -S, 2715-S, and 2718-S to <HC 3 is provided in CP-59461 , 293-S, 27 JJ-S. 2715-S, 
and 2718-S Hazard Categorization. 
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2.3.1 202-S Canyon Building 

The 202-S Canyon Building is a reinforced-concrete structure consisting of the canyon area, 
galleries, silo area, east end, and attached service areas. Figures 2-1 through 2-6 show general 
floor plans of the 202-S Canyon Building. The equipment arrangement is shown in Figure 2-5 . 
Elevation schematics of the 202-S Canyon Building are shown in Figures 2-16 through 2-24. 
The building is 142 m (468 ft) long and 49 m (161 ft) wide. The canyon area is 25 .3 m (83 ft) 
high, with 18.3 m (60 ft) above grade. The silo area is 40 m (132 ft) high, with 35 .7 m (117 ft) 
above grade. 

A limited qualitative structural evaluation of the REDOX Facility was performed in 1990 and 
documented in WHC-SD-DD-SA-001 , Qualitative Structural Evaluations ofU-Plant and 
REDOX Buildings. The REDOX structures evaluated were the canyon building and silo. The 
evaluation was performed to assess the structure' s capability to withstand high winds and 
earthquakes. The evaluation was based on the observations collected during walk downs and 
analyses of design data and limited :failure rmdes. During the walk down of the canyon building, 
it was noted that the roof and sidewall of the building are flexible and, based on the type of 
intersection used, can rmve relative to each other. The intersection is a slip joint (ie., paper 
joint) that could allow the building to open up during high winds or rail during an earthquake. 
The silo was also evaluated. It was determined, based on the silo ' s construction, that it would 
survive the anticipated lateral loads associated with high winds and earthquakes. 

2.3.1.1 202-S Canyon Cell Area 

The canyon area of the building originally contain.ed fuel processing areas. Today the canyon 
fuel processing areas contain. deactivated equipment that was used for dissoh.11:ion, separation, 
and decontamination of uranium and ph.11:onium, as well as for waste concentration and 
neutralization, and solvent recovery. The canyon area, which normally is not accessed tmder 
S&M, is defined as the process cells and cover blocks, deck, and overhead space. The canyon 
area does not include the crane maintenance platform or the crane cab gallery. The canyon area 
operated at high levels of radioactivity and was separated from the canyon service areas by 
massive concrete shielding. The canyon area is arranged in two parallel rows of process cells 
that nm east and west separated by 0.6 m- (2 ft-) thick concrete walls for shielding. The nine 
cells of the canyon are designated by letters, as follows : 

• Cell A - dissolver cell • Cell F - south extraction cell 

• Cell B - dissolver cell • Cell G - organic cell (recovery) 

• Cell C - dissolver cell • Cell H - metal solution preparation cell 

• Cell D -waste cell (treatment) • Cell J - filter cell 

• Cell E - north extraction cell 

Rermvable 1.2 m- ( 4 ft-) thick concrete process cell cover blocks form the canyon deck above 
the cells. The cell cover blocks are stepped and tapered to eliminate a path for direct radiation 
streaming and skyshine. 

The canyon has two cranes. The largest is an electrically driven, overhead railway that operates 
on tracks running lengthwise on both sides of the canyon This crane has a 60 ton-capacity main 
hoist, a 10 ton-capacity rotating auxiliary hook, and two dual auxiliary hoists with capacities of 
0.5- and 1-ton The crane was used to rermve cover blocks. The second crane has a 2 ton-
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capacity, is electrically operated, and is rmunted on a rmnorail nmning crosswise at the east end 
of the canyon This crane is used for servicing the main crane. Current electrical diagrams show 
power to the 60 ton canyon crane only but it is not currently in service. 

2.3.1.2 Galleries 

Piping, operating, and sample galleries are located on the north and south sides of the canyon 
A storage gallery is located under the south sample gallery. The product receiver (PR) cage, 
which served as the plutonium loadout hood, is located in the north sample gallery. The PR cage 
(also known as the ''Pu loadout hood" and the "plutonium loadout hood'') and selected areas of 
the north sample gallery were stabilized with actions initiated in 1999 (BHI-01255, Interim 
Characterization Report for the REDOX Plutonium Loadout Hood, and 0200W-US-N0156-02, 
Safety Evaluation for the Plutonium Loadout Hood Stabilization) . These stabilization activities 
eliminated known and suspected sources of radiological contamination Routine surveillance of 
the north sample gallery may be reduced or discontinued if the area remains trouble free. 

The stabilization activities initiated in 1999 consisted of stabilizing the PR cage, 
decontamination within the north sample gallery, stabilizing former process and waste lines and 
isolating the EF-8 exhaust system The PR cage stabilization was accomplished by placing 
absorbent material in the sump of the PR hood, sealing the PR cage hood, and isolating the 
sampler hoods in the north sample gallery from the EF-8 exhaust system These activities will 
prevent the inadvertent spread of contamination during S&M activities (e .g., surveillance). 
FigLrre 2-2 provides an illustration of the sample gallery level FigLrre 2-7 provides an illustration 
of the PR cage where the sump is located (near the E-14 vesseQ. 

2.3.1.3 202-S Silo 

The silo area, located at the west end of the canyon, houses deactivated solvent-extraction 
cohnnns and aqueous makeup vessels. The shaft, or tower process area, was designed 
specifically to house long extraction cohnnns so that cohnnn solutions cascaded from one 
cohnnn to the next. FigLrre 2-19 shows cross-section views of the silo, and Figures 2-8 through 
2-15 show various plan views of the silo. The silo is 40.2 m (132 ft) high, 25 .6 m (84 ft) long, 
and 12.5 m (41 ft) wide, and consists of former process and operating areas. 

The fuel processing side of the silo area was operated and maintained rermtely and is separated 
from silo service areas by concrete shiekling. Solvent-extraction coh.nnns were rerooved from 
and brought into the :facility through the cohnnn rermval tunnei located on the north side of the 
silo near the column or tower shaft' s floor. An electrically driven railway crane with a 10-ton 
capacity is located in the silo. The silo crane has two auxiliary hoists rated at 0.5- and 1-ton 
capacities. No power is provided to the silo crane. 

The service/operating area of the silo has eight levels. 1be first five levels are aqueous makeup 
levels, the sixth level is occupied by the silo crane, and the seventh level contains the silo 
operating gallery and sample gallery. The eighth level houses blower room #4 and the feed tank 
area. One of the two silo elevators is a freight elevator that served all levels of the silo and 
chemical storage room; it is located on the west side of the building. The second elevator is on 
the north side of the building. Both elevators are out of service. 

The cohnnn laydown trench is located outside the 202-S Canyon Building and is connected to 
the silo via an underground tunnel The trench is covered by diarmnd-plate steel and has a six 
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layer asphah pad beside it. The trench also has a weather cover. The columns were rellX)ved 
from the silo shaft, placed in caissons, and loaded onto a transportation cart. The columns were 
then rolled to the other side of the tunnel As a resuh of caisson and column rellX)val activities, 
the laydown trench is highly contaminated. The number of remaining columns in the silo shaft is 
llllCertain. Current inventory assumptions bound the inventory. Future characterization activities 
will address this area. 

The silo ' s east-end segment contains the fonner hot shops for the facility and the railroad access 
tunnel to the canyon processing area. 

2.3.1.4 Service Areas 

The north service area contains a 2.4 kV switchgear room, a wet-cell battery room, the north 480 
V switchgear room, blower room #2, and the fonner electrical shop and office. Blower room #2 
contains a deactivated supply fun for the north pipe and operating galleries. The electrical shop 
contains the MCC and lighting panel for the operating equipment in the REDOX Facility. The 
south and west service areas contain blower room #1; a compressor room; the south 480 V 
switchgear room, which contains deactivated MCCs; and fonner chemical storage, equipment, 
shop, and office areas. Blower room #1 houses three deactivated supply funs for the REDOX 
Facility. The compressor room contains a deactivated air compressor and a deactivated 
instrument air dryer. There are no batteries remaining in the wet-cell battery room 

2.3.2 291-S Exhaust System 

The 291-S exhaust system provides active confinement and treatment of radiological particulate 
before the exhaust is released to the environment. The system operates to filier the release under 
normal operations and to minimize the spread of contamination from the canyon to gallery areas; 
however, no accident mitigation or prevention is credited in this DSA. 

2.3.2.1 Wmd Tunnel 

The wind tunnel is a reinforced-concrete, below-grade structure that connects the 202-S Canyon 
Building ( e.g., silo shaft, canyon cells, and the rellX)te shop) to the 291-S exhaust stack. 

2.3.2.2 Exhaust Fans 

Exhaust funs EF-1 and EF-2 for the 202-S Canyon Buikling are located outside of the 
291-S Buikling. Two stainless stee~ direct-driven blowers are installed in parallel and are 
powered by 60-hp electric llX)tors. The two funs are run ahernately as required. The 
291-S Buikling is not occupied, but is entered routinely for surveillance. 

2.3.2.3 291-S Sand Filter 

The 291-S sand filier rellX)ves radioactive particles from exhaust air before the air is discharged 
to the atllX)sphere. The sand filier is a below-grade structure, approximately 29.5 m (85 ft) by 
29.5 m (85 ft) by 6.lm (20 ft), consisting of approximately 3.9 m (12 ft) of sand and 2.4 m (8 ft) 
of air space in a concrete shell The filier medimn decreases in particle siz.e from coarse gravel 
at the bottom to 30-mesh sand at the top. The roof over the sand filier was repaired and is in 
good condition 
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2.3.2.4 291-S-1 Operating Stack 

The 291-S-l stack is included in the Hanford Site Air Operating Permit for 40 CFR 61, 
''National Emission Standards for Hazardous Air Pollutants," and Washington Administrative 
Code 173-401, "Operating Permit Regulation." Under the Hanford Site Air Operating Permit 
(AOP 00-05-006), the Washington State Department ofEcobgy (Ecobgy) and Washington 
State Department ofHeahh (WDOH) share responsibilities for oversight and compliance, with 
Ecobgy responsible for nonradioactive airborne emissions and the WDOH responsible for 
radioactive airborne emissions. 

2.3.2.5 292-S Building 

The 292-S Building was built as part of the original REDOX Facility and was the control point 
of discharge jets on dissolver vessels within cells A, B, and C of the 202-S Canyon Building. 
The jets have been deactivated. An exhaust jet pit bcated directly beneath the building housed 
jets and actuators that controlled discharges from dissolver vessels and from the 291-S Building. 

A second pit, bcated adjacent to the exhaust jet pit, is covered by exterior cover bbcks. This 
10.7 m- (35 ft-) deep pit contains the drain-seal tank (191-S) for vent lines from the 
202-S Canyon Building and a sump that collects liquid from all vents and trenches in the 291-S, 
292-S, and 293-S Building.5. Approximately 2.1 m (7 ft) of water remains in the pit. Before 
REDOX Facility operations ended, this liquid condensate remaining in the sump was air-jetted 
into the drain-seal tank and then jetted to D cell (waste cell) in the 202-S Canyon Building. 
Condensate from the 291-S-1 stack drains to the 292-S drain seal tank (191-S). Adequate liquid 
level remains in the drain-seal tank to ensure isolation of each contributing drain and vent line. 
Due to the sources of this liquid, the liquid is assl.lllled to have radioactive contaminants. 
Characterization is required before this liquid can be removed. 

2.3.3 Auxiliary Systems and Support Facilities 

The folbwing sections describe a variety of :facilities that were involved in waste generation, 
transfer, treatment, storage, or disposal 

2.3.3.1 276-S Solvent Handling Facility 

The 276-S Solvent Handling Facility was used for bulk storage of pure hexone and chemical 
treatment of new and recycled hexone. Hexone was used in the extraction of plutonium and 
uranium from dissolved fuel elements (WHC-EP-0570, The Distillation and Incineration of 
132,000 Liters (35,000 Gallons) of Mixed-Waste Hexone Solventsfrom Hanford 's REDOX 
Plant). The building is bcated north and west of the 202-S Sib. This above-ground concrete 
building is approximately 13.1 m (43 ft) wide by 17.7 m (58 ft) bng. 

The building has two sections: the process section and service/operating section The process 
section is 7.9 m (26 ft) wide by 17.7 m (58 ft) bng with 0.6 m- (2 ft-) thick concrete walls on the 
south, east, and west sides. The north wall is constructed of a steel frame with corrugated 
asbestos siding. The process section housed three altnninum storage tanks used to treat and store 
hexone. Since deactivation and cleanup ofthe building in 1967, the hexone storage tanks in the 
276-S Building process section have not been used. They were confirmed empty in 1989. 
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The service/operating section is 4.6 m (15 ft) wide by 17. 7 m (58 ft) long and has a steel 
framework with asbestos siding on all fm.rr walls and the roof A 0.6 m- (2 ft-) thick concrete 
wall with no interconnecting doors separates the process and operating sections. All doors from 
both sections open to the outside. Valves required for operation have extension handles that pass 
through the center concrete wall that separates the two sections. 

Hexone storage tanks 276-S-141 and 276-S-142 are buried north of the 276-S Building. These 
single-shell, carbon-steel tanks have a capacity of 90,850 L (24,000 gal) each and were used to 
store makeup solvent for the REDOX Facility during operations. The residual sludge in the 
tanks from the distillation process was grouted as an interim closure in 2002 (BHI-01142, 
REDOX Facility SafetyAnalysis Report, and 0200W-US-N0217-02,REDOX, Stabilization of 
Hexane Tanks) . 

2.3.3.2 293-S Nitric Acid Recovery and Iodine Backup Building 

The 293-S Nitric Acid Recovery and Iodine Backup Building provided fiher backup capabilities 
for removing radioactive iodine in combination with recovering nitric acid vapors that developed 
when irradiated uranium rods were dissolved. This building was added to the REDOX Facility 
in 1957 and deactivated in 1969. The radioactive iodine was removed using a caustic scrubber 
system and the acid fumes were captured in a nitric acid absorber. 1be recovered nitric acid was 
stored in an underground, cylindrical, stainless steei nitric acid storage tank (3 m [10 ft] high by 
3 m [10 ft] in diameter) located directly west of the 293-S Building. The tank is empty. 

2.3.3.3 2708-S Lagger Storage Building 

The 2708-S Lagger Storage Building provided storage for lagging operations at the REDOX 
Facility. Inspection in 1999 found fluorescent light fixtures, loose metal shelving, and other 
small items remaining in the building. No significant sources of hazardous material are known 
or suspected. The building may have been mildly contaminated from events at the REDOX 
Facility. 

2.3.3.4 2718-S Sand Filter Sample Building 

The 2718-S Sand Filter Sample Building is a wooden structure with sampling ports that were 
used to monitor the quality of the exhaust air from the 291-S sand fiher. The sand fiher 
differential pressure gauge, which measured the pressure differential across the sand fiher, JS 

adjacent to this building. The structure of the building is in poor condition 

2.3.3.5 211-S Liquid Chemical Storage Tank Fann 

Liquid chemicals used in the REDOX process were received and stored in the 211-S Tank Fann 
The tank furm contains eight above-grade storage tanks with capacities ranging from 16,277 to 
564,026 L (4,300 to 149,000 gal). The tanks were constructed of mild steei stainless steei or 
ahnninum, depending on their contents. The 211-S Tank Farm was used to store nitric acid, 
sodimn hydroxide, sodiwn dichromate, and ahnninum nitrate nonhydrate. All tanks are empty. 
No significant radiological inventory is associated with this tank funn 

2.3.3.6 2711-S Stack Gas Monitoring Building 

The 2711-S Stack Gas Monitoring Building is a small wooden structure, 3.7 m (12 ft) by 4.3 m 
(14 ft) by 2.4 m (8 ft) high with a sloping roof The building originally was used for gas 

2-39 



HNF-13830, Rev . 5 

roonitoring and storing samples from the 291-S-1 stack. The building is being used to store 
equipment. The interior, exterior, and roof of the building are in poor condition The :facility is 
deactivated; however, no quantitative estimate or assay of the residual radiological 
contamination exists. 

2.3.3.7 2715-S Storage Building 

The 2715-S Building is a steel-framed structure with metal walls and roof It was used to store 
miscellaneous materials. The building is empty and contains no power sources or hazardous 
materials. 

2.3.3.8 2904-SA Cooling Water Sampling Building 

The 2904-SA Cooling Water Sampling Building was built in 1956 to provide sampling of 
process waste flowing from the 202-S Canyon Building through the 2904-S-170 weir to liquid 
waste disposal sites. The 2904-SA Building is a 2.4 m (8 ft) by 2.4 m (8 ft) by 2.4 m (8 ft) high 
prefubricated metal building that rests on a concrete foundation The sampling equipment inside 
consists of a below-grade, 0.6 m (2 ft) by 0.9 m (3 ft) stainless steel tank, with a sample riser 
coming up through the building floor and associated piping. The sample building extends 0.9 m 
(3 ft) over the south end of the 2904-S-170 weir. The building is not active. Radiological 
contamination is known to remain in the building and deactivated equipment. The residual 
quantity bas not been cbaracteriz.ed, however, it was judged as minor contamination 
(DOEJRL-88-30, Hanford Site Waste Management Units Report). Consequently, this segment of 
the REDOX Facility is judged to contain less than HC-3 quantities. 

2.3.3.9 2710-S Nitrogen Storage Building 

The wood-framed 2710-S Nitrogen Storage Building originally was used to generate nitrogen 
gas for the REDOX canyon vessels and is not being used. No significant radiological inventory 
is associated with the building. 

2.4 Structures, Systems, and Components 

2.4.1 Ventilation System 

Active confinement in the 202-S Canyon Building is provided by controlled airflow from areas 
of no or lesser contamination to areas of greater contamination The rootive force of the airflow 
is provided by the 291-S exhaust system Supply and ancillary exhaust systems have been 
deactivated. The following paragraphs describe the active confinement. 

The 291-S-l flow path provides the majority of ventilation for the 202-S Canyon Building and 
maintains the canyon at a negative pressure with respect to the atroosphere. The galleries and 
other areas typically are maintained at a slight negative pressure with respect to atroosphere, 
thereby controlling the spread of contamination. The silo is assmned to full into the same 

ventilation area as the canyon and the cells. 

Operating at a nominal airflow rate of 566 m'/min (20,000 ft3/min), the building air is exchanged 
roughly once per hour (ventilated voltnne is approximately 28,320 m3 [1 ,000,000 ft3]) . This 
exchange rate is lower than the normal exchange rate for operational nuclear :facilities, but bas 
proven adequate to address contamination control for this non-operational and non-occupied 
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facility. The canyon and cells have been maintained at these airflow rates for roughly 30 years 
without significant migration of contamination Radiological surveys of surveillance areas and 
external areas that have followed loss of ventilation events have not found internal migration or 
external release ofradiological contaminants. On these bases, the current operation of the 291-S 
ventilation system provides adequate radioactive material confinement during S&M operations. 

The REDOX Facility no longer is an operating facility, and spills and releases into the canyon 
and cell confinement spaces as a result of process operations no longer occur. During S&M 
activities, the likelihood of disturbing radiological material in the canyon or cells is minimai 
resulting in reduced challenges to the confinement fimction Prior to any contamination area 
activity, standard radiological surveys are conducted to ensure personnel safety and to minimize 
the potential of air emissions. 

2.4.1.1 202-S Canyon Building Ventilation Ammgement 

The 202-S Canyon Building ventilation system, depicted in Figw-e 2-25, was divided into six 
zones with two different exhaust paths. The ventilation system has been modified extensively 
over the last 30 years. The original ventilation system relied on a number of supply and exhaust 
funs, the majority of which have been deactivated. Figw-e 2-25 mainly shows the supply funs in 
blower room #1 , the exhaust funs at the 291-S Building, and the other exhaust stacks. 

The current ventilation system relies on the operation of one 566 m3/min (20,000 fl:3/min) 
exhaust fun (EF-1 or EF-2) to maintain appropriate negative differential pressures. All supply 
funs have been deactivated. 

In addition to local indication and control fimctions, remote eqmpment monitoring and control 
are provided. The following remote monitoring and control capability is provided. 

• Exhaust funs EF-1 and EF-2 

- Remote start/stop/indication 

- Remote VIbration and temperature indication/alarm 

• Remote differential pressure indication for the following: 

- Sand filter 

- Canyon to atmosphere 

- Canyon to sample gallery 

- Sample gallery to atmosphere 

- Wind tunnel to atmosphere 
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2.4.1.2 202-S Canyon Building Ventilation Nonnal Operations 

Blower room #1 contains three supply funs that originally provided fresh air for the canyon, silo, 
sample galleries, and other areas. All three supply funs have been deactivated. The supply fun to 
the canyon craneway, also located in blower room #1, has been deactivated as well 

The air-operated outlet dampers for all supply funs have been isolated from the plant air supply. 
Two supply fun outlet dampers are blocked closed to increase negative differential pressures in 
the building and canyon To provide an infiltration flow path into the 202-S canyon, silo, and 
sample galleries, the outlet damper of one fun is blocked partially open Supply air also is 
provided through other infiltration pathways, such as gaps around exterior doors in the service 
areas, the barn doors on the silo tower area, the railroad tunnel door, and structural expansion 
joints. 

Air exhausted from the 202-S Canyon Building is filiered by the 291-S sand filier before being 
discharged through the exhaust funs and 291-S-1 stack. The funs discharge into a connmn 
plenum before discharging through the 291-S-1 stack. A wind tunnel controller operates a 
pressure switch that can shut down either exhaust fun if a minimum static pressure is not 
maintained in the wind tunnel This function can also be bypassed. The inlet damper on EF -1 is 
provided with manual flow modulation to reduce system vibration if needed. Differential 
pressure is maintained at a nominal static pressure of approximately -1.3 cm (-0.5 in) wg with 
respect to the atmosphere. 

The 291-S- l stack is equipped with a "stack pack" of generic Hanford Site design for effluent 
sampling and monitoring. The stack pack contains a record sampler, a sample flood controller 
and a pressure indicator. Since the stack is a minor stack and represents a very low risk of 
emissions to the environment, the sampler is operated periodically as required by the air 
operating permit. 

2.4.1.3 202-S Canyon Building Ventilation Abnonnal Operations 

Exhaust funs EF-1 and EF-2 are operated alternately as required. There is no backup power for 
the exhaust funs and no automatic re-start capability. 

2.4.1.4 Decreasing Wmd Tunnel to Atmosphere Differential Pressure 

The exhaust funs are controlled by the wind tunnel controller located in the south sample gallery. 
On decreasing wind tunnel-to-atmosphere differential pressure (e.g., failure of damper/motor 
coupler), the controller initiates a trip of either operating exhaust fun with no automatic start-up 
ofthe non-operating fun 

2.4.1.5 Loss of Air Supply 

When EF-1 is operating, a high dP in the wind tunnei indicating a loss of air supply, initiates the 
following actions: 

• Trip EF-1 

• Close EF-1 dampers and open EF-2 dampers 

When EF-2 is operating and a high dP in the wind tunnel occurs, EF -2 will continue to operate. 
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2.4.2 Electrical Power, Lighting, and Communications 

Electrical power is supplied to the REDOX Facility by two 13.8 kV lines, one of which supplies 
a 13 .8 kV/480 V transformer that carries the majority of loads in the REDOX Facility. The other 
13.8 kV line supplies a 13.8 kV/208/120 V transformer that supplies various lighting panels in 
the 202-S Canyon Building. 

Figure 2-26 is a simplified one-line diagram of the electrical supply system and major loads. 
Power at the 202-S Canyon Building is fed from a 480 V MCC and various 208/120 V lighting 
panels. The 202-S Canyon Building provides power for the exhaust fun MCC, which is located 
in the 291-S Building. 

Current electrical diagram;; show the 60 ton canyon crane as the only crane receiving power. 
Re100te crane breaker operation is provided for the REDOX Facility. No power is provided to 
the silo crane. 

Communications for strrVeillance personnel are provided by radios and cellular telephones. 

2.4.3 Compressed Air Systems 

Compressed air is provided with a single compressor for ventilation damper control in the 
291-S Facility. 
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2.4.4 Water Systems 

Water supply within the 202-S Canyon Buikling has been isolated outside the buikling. A 50 cm 
(20 in.) raw water main and a parallel 30.5 cm (12 in.) sanitary water main are located on the 
west side of the REDOX Facility. From these mains, a 30.5 cm (12 in.) raw water line and a 
15.2 cm (6 in.) sanitary line extend to the REDOX Facility north of the 202-S Canyon Buikling. 
The 15.2 cm (6 in.) sanitary line terminates in the yard; the 30.5 cm (12 in.) raw water line 
terminates at the exterior of the 202-S Canyon Buikling. A 30.5 cm (12 in.) raw water line and a 
30.5 cm to 15.2 cm (12 in. to 6 in.) sanitary water line extend down the west and south sides of 
the facility, also terminating at the exterior of the 202-S Canyon Buikling. The sanitary water 
main and branch line supply hydrants in the yard can be used in manual firefighting. 

2.4.5 Fire Protection Systems 

The REDOX Fire Haz.ards Analysis (FHA), CP-45673, Fire Hazards Analysis for REDOX 
Facility, describes the fire protection system; in detail The REDOX Facility has no wet or dry 
pipe sprinkler system;. Because the facility is not normally occupied, the 202-S Canyon 
Buikling contains no portable fire extinguishers. Five hydrants are supplied by the sanitary 
water system near the REDOX Facility and are located within 91 m (300 ft) of the buikling. The 
fire hydrants are located south and northwest of the buikling and provide adequate coverage. 
The water supplies from these hydrants are adequate for manual :fire-fighting efforts. Fire 
department operational access to the facility is adequate. 

As addressed in the FHA, the fire alarm system for REDO X was evaluated and deactivated as 
docl.llilented via issuance of Hanford Fire Marshal Pennit #2008-455. 

2.4.6 Equipment and Floor Drains 

The REDOX Facility SlllllpS and internal drains are plugged and not used. All process operations 
at the 202-S Canyon Buikling have been shut down for many years, and accmrulations of liquid 
in equipment and floor drains are not subject to significant change. The equipment and floor 
drains of the 202-S Canyon Buikling do not have a significant accumulation of liquid. 
Connections to the sanitary sewer have been plugged. 

At the 202-S Canyon Buikling, a m.nnber of process cell SlllllpS and several deactivated process 
tanks have air-bubbler (weight-factor) level instruments installed. The level instruments can be 
utilized using a temporary compressed air source. According to plant personnei oo significant 
changes in level have occurred in the S&M mode. It is noted that readings from the canyon cells 
may not give valid indications. It is believed that the liquid level is below the detection 
capability of the weight-factor level instruments. This cannot be verified because there is no 
capability for cell entries in the S&M mode. 

Condensate forming in the 291-S-l stack drains to the 292-S drain seal tank (191-S) (see 

Section 2.3.2.5). Other liquid waste is disposed of in accordance with established procedures. 
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3.0 Hazard and Accident Analysis 

3.1 Summary of Remaining Hazards 

Inventories of hazardous substances, radiological materiai and hazardous material were rermved 
as part of the deactivation efforts. The remaining materials consist of residual contaminants that 
remain after flushing, draining, and other inventory-reduction activities, and contamination that 
remains in the exhaust system, primarily in the sand filter. No process material or chemical 
stocks remain. The only chemicals that are introduced are those associated with 
decontamination, stabilization, and pest control The following sections smmnariz.e the 
remaining residual radiological and hazardous materials. 

3.1.1 Radioactive Materials Inventory 

The majority of the radiological inventory at the REDOX Facility is located in the 202-S Canyon 
Building and 291-S exhaust system sand filter. Relatively minor quantities are located in other 
buildings, typically as residues or surface contamination Table 3-1 lists the inventories for the 
202-S Canyon Building, north sample gallery, and sand filter. Table 3-2 provides the initial 
hazard categorization smmnary. The values in Table 3-1 are based on the best available data. 
For radiological consequence calculation purposes, the alpha activity is assmned to be 239Puand 
the beta activity is assmned to be 90Sr. These assmnptions are conservative in that 239Puand 90 Sr 
have the largest dose conversion fuctors (DCFs) of the radionuclides potentially present in 
significant quantities. 

Table 3-1. REDOX Facility Radiological Inventory 

Facility lnwntory/Location Source Document Remarks 

202-S Canyon 1,500 Ci alpha RHO-SD-DD-F L-001 Based on historical published data, the basis of 
Building, silo, 9,000 Ci beta which is unknown . 
railroad tunnel Based on review of deactivation records 
and process (FN-2003-063) the distribution of the residual 
cells , piping, contamination in the canyon process area is 
equipment and approximately 46% in vessel piping, 44% 
ancillaries surface contamination in canyon cells , and 10% 

surface contamination in the silo and colurrm 
laydown trench. 

Conservative assumption is that all alpha is 
239Pu and all fission products are bounded by 
beta assumed as 90Sr. 

202-S north 140 Ci of alpha BHI-00994 Inventory basis as established in BHI-01142. 
sample gallery 840 Ci of beta Conservative assumption is that all alpha is 

239Pu and all fission products are bounded by 
beta assumed as 90Sr. 
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Table 3-1. REDOX Facility Radiological Inventory 

Facility Inwntory/ Location Source Document Remarks 

291-S sand filter 340 a alpha BHJ-01255 Estimated inventory based on stack emission 

8,000 a beta data and assumed sand filter efficiency of 
99.95%. 

Conservative assumption is that all alpha is 
239Pu and all fission products are bounded by 
beta assumed as 90Sr. 

Notes: 

BHI-00994, In-Situ Non-Destructive Radiological Characterization of Selected 202-S Reduction Oxidation (REDOX) Facility 
Sample Gallery Pipes and Vessels 

FN-2003-063 , REDOX FireHazardPotential of the Silo Viewing Windows 

RHO-SD-DD-FL-001 , Rockwell Retired Contaminated Facility Listing and Description 

Table 3-2. Initial Ha:zard Categori:zation Summary 

Acti\ity 
Specific 

Mass 
Cat 2 

Cat 2 Mass 
Cat 3 

Isotope Acti\-ity Threshold Threshold 
(Ci) 

(Ci/g) 
(g) 

Value (g) 
Ratio 

Value (g) 

202-S Canyon and Ancillary Buildings 

90Sr 9.00E+-03 l.37E+-02 6.59E+0l l.60E+-02 4.12E-0l 1.20E-0l 

239pu l.50E+03 6.21E-02 2.42E+-04 4.S0E+-02 5.38E+-Ol 8.40E+oo 

North Sample Gallery 

90Sr 8.40E+-02 l .37E+02 6.15E+oo l.60E+02 3.85E-02 1.20E-0l 

239pu l.40E+02 6.21E-02 2.26E+-03 4.50E+02 5.02E+oo 8.40E+oo 

291-S Exhaust System 

90Sr 8.00E+03 l.37E+-02 5.86E+-Ol l.60E+02 3.66E-0l l.20E-0l 

239pu 3.40E+-02 6.21E-02 5.48E+-03 4.S0E+-02 1.22E+-Ol 8.40E+oo 

Sum of Ratios 7.l0E+-01 

Notes: 

Specific activities taken from RADIDOSE. Hazard Category thresholds taken from DOE-STD-I 027-92. 

Cat 3 Mass 
Ratio 

5.49E+02 

2.88E+03 

5.13E+-Ol 

2.69E+-02 

4.88E+-02 

6.52E+-02 

4.89E+-03 

In generai detailed radionuclide characterization data (ie., fonn, quantity, and location) for the 
202-S Canyon Building do oot exist. The values listed in Table 3-1 are based on best available 
information Surveys (BHI-00994, In-Situ Non-Destructive Radiological Characterization of 
Selected 202-S Reduction Oxidation (REDOX) Facility Sample Gallery Pipes and Vessels) have 

3-5 



HNF-13830, Rev . 5 

identified significant accumulations of residual materials in the north sample gallery, located 
primarily in PR cage processing equipment. Evaluation (0200W-US-N0156-02)of 
characteri7.ation (BHI-01255) of the PR cage confinned the plutonium inventory estimates 
presented in BHI-00994 and showed that nearly the entire inventory is contained within the 
processing equipment. BHI-01255 also confirmed earlier indications (BHI-00994) that 24 1 Am 
and 237Np are present in the PR cage. However, the likelihood that other vessels and piping 
associated with the PR cage contain significant fissionable inventories is low. Because of the 
extensive chemical cleaning of the process vessels and piping followed by weekly flushing with 
water (1SO-1108), the radioactive material remaining in these confinement systems likely is 
encrusted and fixed to the internal surfaces and not easily dislodged. The balance of the 
radioactive material is assumed to be loose surface contamination distnbuted throughout the 
structure. 

The inventory of radioactive materials has a very high degree of llllCertainty as to form, quantity, 
and distribution Because of this llllCertainty, highly conservative assmnptions are used when 
applying the limited inventory data. In any undertaking that involves intrusive activities into the 
REDOX Facility, caution must be exercised, recognizing that higher-than-predicted levels of 
contamination or materials may be encountered. 

3.1.2 Hazardous Chemical and Toxic Material Inventory 

Exposure to hazardous chemicals at the REDOX Facility was rated as "low to negligible" in 
WHC-EP-0619, Risk Management Study for the Retired Hanford Site Facilities. The study 
identified containerized chemicals in various locations, lead shielding and counterweights, 
deteriorating and flaking lead-based paints, mercury switches, fluid- filled manometers inside 
facility buildings and on the surrounding grounds and other small quantity residuals. 

The REDOX Facility used large mrounts of the following hazardous chemicals . 

• Acetylene tetrabromide 

• Methyl isobutyl ketone (Hexone) 

• Nitric acid 

• Sodiwn nitrate 

• Sodiwn hydroxide 

• Coating and caulking compounds 

• Zirconium cladding material 

• Annnonium fluoride/ammonium nitrate 

• Tributyl phosphate 

• Normal paraffin hydrocarbon (kerosene) 

While deactivation activities rermved the vast majority of these chemicals, minor quantrt1es of 
residual chemicals are expected to be found in the process vessels and piping located in the 
buildings throughout the facility. Deactivation procedures specified the use of nitric acid, 
permanganate, and oxalic acid that also are likely to be present in residual quantities. 
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In addition to residual quantities of process and deactivation chemicals, polychlorinated biphenyl 
light ballasts, lead paint, lead material used for shielding, mercury in switches and lights, used 
oils and other small quantity residuals may be encountered during the conduct of S&M activities. 

Asbestos-insulated steam lines run throughout the REDOX Facility. Asbestos also was used as a 
building material in the walls in the operating area of the 276-S Solvent Handling Building. 

3.1.3 Industrial Hazards 

REDOX Facility is in S&M mode and is not normally occupied. Entries to the building are done 
for inspections, maintenance activities, and other activities descnbed in Section 2. Industrial 
hazards associated with these entries are the hazards associated with entry to any large industrial 
fucility that is not normally occupied. Hazards associated are mitigated by the SMPs described 
in Chapter 5.0. 

3.2 Nuclear Facility Hazard Classification 

3.2.1 Hazard Category 

The REDOX Facility is considered a HC-2 nuclear fucility based on the quantity, fonn, and 
location of the radioactive material No consideration is given to adjusting the initial HC that is 
summarized in Table 3-2. Uncertainty related to the lack of documented characterization 
precludes adjusting the release fraction to reduce the HC. Until characterization is complete, the 
fucility shall remain a HC-2 nuclear fucility. 

The REDOX canyon, north sample gallery, and the exhaust system contain the significant 
inventories of the residual radiological contamination Consequently, the 202-S Canyon 
Building and the 291-S exhaust system ( exhaust tunnei sand filter, and stack and condensate 
ancillary) are treated as a single segment for hazard classification purposes. Other segments of 
the REDOX Facility that are considered HC-3 or greater include TRU waste staging areas and 
selected ancillary structures. A listing of the fucility segments that are less than and greater than 
HC-3 are provided in Table 2-1. 

3.2.2 Criticality 

In accordance with the requirements of HNF-7098, Criticality Safety Program, the REDOX 
Facility is classified as a limited-control fucility because the contents may contain greater than 
half of a minimum critical mass, but a criticality is determined to be incredible in HNF-36331 . 

3.3 Hazard Analysis 

The original hazard identification and hazard analyses prepared by Bechtel Hanford are 
contained in BHI-01142. Subsequent USQ detenninations, contractual requirements, and 
directions by DOE (03-ABD-0066) provided revisions to the original conclusions. The original 
hazard analysis was updated to reflect the directed risk evaluation guidelines and to reflect 
CHPRC 's applicable SMPs (Appendix A, Table A-3). This section presents the methodology 
and results of the REDOX Facility hazard analysis. The analysis is a structured, systematic 
examination of the fucilities and operations described in Chapter 2.0. The hazard analysis 
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consists of a hazard identification and evaluation The Hazard Analysis is intended to meet the 
guidance and/or requirements of the following documents: 

• DOE-STD-1027-92 

• DOE-STD-1120-2005 

Completing the Hazard Analysis, analyzing the accidents, and developing this document 
consistent with the guidance and/or requirements of DOE-STD-1120-2005 provides compliance 
with the expectations ofl O CFR 830, ''Nuclear Safety Management." 

3.3.1 Ha7ard Identification. 

The hazards identification checklist and energy verification prepared by CHPRC to verify the 
Bechtel Hanford analysis is found in Appendix A, Table A-1. 

The hazards identification table is found in Appendix A, Table A-2. Table A-2 fi.nther presents 
the hazard type, location, form, quantity, remarks, and reference to where the information was 
found. The following types of hazards were investigated: 

Radioactive material 

Hazardous material 

Reactive material 

Kinetic energy 

3.3.2 Ha7ards Analysis 

Direct radiation 

Biohazards 

Electrical energy 

High pressure 

Fissionable material 

Flammable/combustible material 

Thermal energy 

The REDOX Facility hazards analysis was conducted using a graded approach The preliminary 
hazards evaluation table is found in Appendix A, Table A-3. Table A-3 presents the potential 
event, location, hazard type, impact of the event, and possible cause, SSCs and administrative 
features that might serve a preventive or mitigative function, consequences, and likelihood 
ranking, risk values, and a facility worker discussion The evaluation was performed by first 
postulating an event involving a specific hazard (e.g., fissionable materiaQ at a specific location 
(e.g., canyon area). Evaluated events fall into one of three general categories: natural 
phenomena (e.g., seismic event or high wind), external events (e.g., aircraft impact or water 
intrusion), and internal/operational events (e.g., fire or criticality). 

The SSCs and administrative controls (ACs) that would serve to prevent or mitigate the event 
then were identified. Controls were identified primarily based on a review of available facility 
and operations documentation and by consuhing experienced facility personnel at the hazard 
evaluation workshop that was performed for this update. 

The final two columns of Table A-3 address the hazards posed to the facility worker. 

The frequency and consequence categories used by the hazards analysis team are presented in 
Tables 3-3 and 3-4 as required by PRC-PRO-NS-700. Consequence ranking, likelihood ranking, 
and risk values are unmitigated values. 
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Table 3-3. Frequency Categories Used in the Hazards Analysis 

F.stimated Annual Frequency Description: Based on the initiating ewnt(s) postulated 

Anticipated: The hazardous condition has occurred or is likely to occur during the 
10-2/yr to < lo+O/yr lifetime of the facility . 

Unlikely: The hazardous condition is foreseeable, but unlikely to occur during the 
10-4/yr to < 10-2/yr lifetime of the facility . 

Extremely Unlikely: 10-6/yr to < 10- The hazardous condition is perhaps possible, but extremely unlikely to 
4/yr occur during the lifetime ofthe facility . 

Beyond Extremely Unlikely: < 10- The hazardous condition is considered too improbable to warrant further 
6/yr consideration . 

Table 3-4. Safety Consequence Assessment Codes Used in the Hazards Analysis 

Consequence Lewi Maximally-Exposed Collocated Worker h Facility Worker c 

Offsite Indhidual a 

High Considerable offsite Significant onsite impact For safety significant designation, 
impact on people or the on people or the consequence levels such as prompt 
environs environs death , serious injury, or significant 

Challenge 25 rem TED :?: 100 rem TED radiological or chemical exposure 
must be considered. 

Moderate Only minor off-site Considerable on-site No distingu ishable threshold . 
impact on people or the impact on people or the <High consequence.Treatas 
environs environs. "Low" consequence. 

:?:1 rem TED :?:25 rem TED 

Low Negligible off-site impact Minor on-site impact on No distinguishable threshold . 
on people or environs people or the environs <High consequence 
<1 rem TED <25 rem TED 

Notes: 

• Off site public: The offsite public is represented by the M OI, a hypothetical receptor located at or beyond the Hanford Site 
boundary at the distance and in the direction from the point of release at which maximum dose occurs. RL has also requested that 
doses be provided for Highway 240 fo r information purposes to assess imp acts to members of the public that may be within the 
Hanford Site boundary . 

b Collocated Worker: The CW is represented by a hypothetical onsite receptor located at a distance of I 00 m from the point of 
release at which the dose occurs. 

c Facility Worker: An individual who is impacted by an accident and who is located within the facility boundary . 

Using the scenario frequency and consequence categories assigned by the haz.ards analysis team, 
the overall scenario risk is detennined by the values found in Table 3-5 . Those scenarios 
identified as risk bin I, II, or ill in overall risk are candidates for quantitative consequence 
analysis as design-basis accidents. 
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Table 3-5. Risk Bin Values 

Beyond Extremely Extremely 
Unlikely Anticipated 

Consequence Unlikely Unlikely 
10·2 - I0-4/yr Abow 10·2/yr 

Below 10·6/yr I0-4 - 10·6/yr 

High Ill II I I 

Moderate IV Ill II II 

Low IV IV III III 

3.3.3 Hazards Evaluation 

The hazard evaluations are docl.llllented in Appendix A, Table A-3. Part of the hazard evaluation 
was a selection process to determine which hazards would be examined finther. Hazard events 
were selected for finther evaluation to define bounding and representative consequences and to 
ensure that appropriate controls are defined. The following events were selected for further 

evaluation: 

• Seismic Event. A seismic event affecting the 202-S Canyon Building was evaluated in 
the preliminary hazard evaluation tables in Appendix A. The assigned consequence rank 
is high to the CW and the likelihood rank is unlikely. The seismic event is assl.lllled to 
result in a failure of the 202-S Canyon Building structure. For this type of event, the 
entire inventory of the 202-S Canyon Building, including the North Sample Gallery, is 
affected. 

- An accident analysis is provided in Section 3 .4 .1 to define the residual risk and 
applicable controls for the unlikely seismic event. 

• PR Cage Fire. Viewing panels that enclose the PR Cage in the north sample gallery 
provide a combustion hazard to the residual contamination A fire involving the 
combustion loading of the PR cage was evaluated in the hazard evaluation (Appendix A, 
Table A-3) and the FHA (CP-45673). The FHA concludes that no potential exists for 
significant damage to the canyon SSCs and no impact to the exhaust ventilation is 
anticipated. The potential fire event assigned consequence rank is low and the frequency 
is anticipated. The event is analy7,ed finther in Section 3.4.2. 

• Silo Fire. Oil-filled viewing windows in the REDOX Silo area have the capacity of 
approximately 11,870 L (3,137 gal) of mineral oil A fire involving potential transient 
and fixed combustion loading of the REDOX Silo was evaluated in the hazard evaluation 
(Appendix A, Table A-3) and the FHA (CP-45673). The FHA concludes that no 
potential exists for significant damage to the Silo ' s SSCs and no impact to the exhaust 
ventilation is anticipated. The hazard evaluation (Appendix A, Table A-3) judges the 
potential fire event to be a consequence rank of low and a frequency rank of anticipated. 
The silo fire is finther analy7,ed in Section 3.4.3. The analy7,ed silo fire burns the 
contents of muhiple mineral oil-filled windows and propagates into the tower shaft, 

resulting in a lower frequency rank of unlikely. 

• Canyon Load Drop. The canyon crane is not used routinely; however, demands may 
arise, as they have in previous years of S&M, for its capacities. Mechanical and 
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operational errors are anticipated initiators for events related to load drops in the 
202-S Canyon Building. The accident is assigned a consequence rank of low and a 
frequency rank of anticipated. Section 3.4.4 presents the accident analysis and applicable 
risk evaluation that is representative of load drops in the canyon building. 

• Sand Filter Load Drop. Anticipated maintenance activities may require lifting loads 
around the :facility. The inventory of the sand filter was selected as the worst case 
inventory of the REDOX Facilities outside of the canyon The accident is assigned a 
consequence rank of low and a frequency rank of anticipated. An accidental load drop 
onto the sand filter is analy?.ed in Section 3.4.5 as the bounding accident of impact events 
that may occur outside the REDOX Facility. 

• Waste Staging Fire. Risk reduction activities may require removal and disposal of 
contaminated equipment before final decommissioning. Provisions for staging these 
types of waste and typical contamination control waste are necessary. The accident is 
assigned a consequence rank of low and a frequency rank of anticipated. Section 3.4.6 
provides accident analysis of potential waste staging needs to verify appropriate control 
requirements. 

• Internal Equipment Deflagration. Risk reduction activities may require removal and 
disposal of contaminated equipment before final decommissioning. Out of service 
process equipment may potentially contain a flammable atmosphere inside. Controls for 
protecting the :facility worker (FW) from an inadvertent deflagration when performing 
intrusive operations are necessary. Section 3.4.7 provides the accident analysis of 
potential internal equipment deflagrations. See CP-58929 REDOX H-4 Line Remediation 
Hazards Analysis for full details. 

3.4 Accident Analysis 

The potential dose consequences of the selected accident analyses are determined using 
RADIDOSE, Version 3, a dose consequence program for the Hanford Site. For each accident 
scenario, airborne release fractions and respirable fractions were determined using either 
DOE-HDBK-3010-94, Airborne Release Fractions/Rates and Respirable Fractions for 
Nonreactor Nuclear Facilities, or HNF-8739, Hanford Safety Analysis and Risk Assessment 
Handbook (SARAH). The potential dose was then determined using RADIDOSE for the Hanford 
Site. The material form of the inventory was modeled as generally soluble and the International 
Commission on Radiological Protection (ICRP) -68, Dose Coefficients for Intakes of 
Radionuclides by Workers: A Replacement of ICRP Publication 61, and ICRP-72,Age 
Dependent Doses to Members of the Public from Intake of Radionuclides, Part 5, Compilation of 
Ingestion and Inhalation Coefficients, DCFs were used. The default values for breathing rate 
and atmospheric dispersion coefficients in RADIDOSE were used in evaluating the dose 
consequences for CWs and the public. The RADIDOSE analysis results are presented in 
Appendix D. Dose is reported as TED. 

The maximum onsite receptor is evaluated at 100 m (328 ft). The maximum calculated dose for 
the onsite public was evaluated at Highway 240 at a distance of 4.3 km (2 .7 miles). The nearest 
site boundary is 12,580 m (7.8 ITil) to the south and was used as the minimum distance to the 
MOL Distances were taken from Hanford Map, Version 2.0. 
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Copies of the output sheets from RADIDOSE calculations for the applicable accident analyses 
are attached in Appendix D. The onsite public receptor dose consequences were all determined 
to be in the millirem range and, therefore, did not provide any additional information for 
consideration and identification of controls. Therefore, these values are not reported in 
Chapter 3.0 of this DSA. 

3.4.1 Seismic Event 

For this analysis, a seismic event is assumed resulting in the total failure of the 202-S Canyon 
Building structure with resulting ground level release of material A previous structural study of 
the 202-S Canyon Building concluded that the building couki withstand seismic events up to a 
peak ground acceleration of0.03 g (WHC-SD-DD-SA-001). The likely failure mJde of the 
building wouki be a collapse of the roof into the canyon area. A structural analysis 
(0200W-CA-0027, Load Drop Evaluation of 202-S Canyon Roof Structure) determined that the 
blocks couki withstand the impact of roof debris without failure. A subsequent analysis, 
0200W-CA-C0033, REDOX (202-S) Combined Seismic and Load Drop Effects on Cell Covers, 
showed that the cover blocks wouki withstand the impact of roof debris even under seismic 
loading conditions. An additional analysis, 0200W-CA-C0156, Evaluation of REDOX North 
Gallery Structure for Protection of Pu Loadout Hood, showed that the north gallery structure 
wouki survive a seismic event with peak ground accelerations of 0.188 g (horiz.ontal) and 
0.122 g (vertical). For this DSA, total failure of the 202-S Canyon Building resulting from a 
seismic event is judged to have a frequency of unlikely. 

Scenario Development: The following assumptions were used to analyz.e the seismic event. 

• The release characteristic (ARF x RF) values of 1.0E-03 and 1.0E-01 , respectively, were 
chosen consistent with Section 5.1 ofOOE-HDBK-3010-94, Table 3-4 of HNF- 8739, and 
RADIDOSE default values for external impact on noncombustible contaminated solids. 

• Building wake is not assumed for simplicity and conservatism 

• The release is assumed conservatively to be a ground-level release, assuming no leak path 
factor. 

• The exhaust system is assumed to fail because of the event. 

Source Tenn: This includes the canyon building; railroad tunneL silo tower, process cells, 
process piping, process equipment building inventory, plus the North Sample Gallery for a total 
ofl ,640 Ci of 239Puand 9,840 Ci of 90Sr(see Table 3-2). Based on engineering judgment, 
historical radiation surveys, and discussions with the REOOX Facility operating personneL the 
vast majority of the source term is thought to be inside process equipment and piping located 
within the process cells. Since the majority of this material is contained in this manner, an 
estimation of the release potential was considered to determine if application of a damage ratio 
(DR) was warranted. 

A damage ratio of 0.5 was applied because the material within the tanks/equipment is considered 
to be a gummy residue or solid masses on the lower third of the equipment, following the 
deactivation flushing activities. For example, to impact the material within a tank, the roof must 
collapse and fail the coverblocks, which wouki cause the equipment to fail and result in a release 
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from the tanks. Coverblocks are constructed from 1.2 m- (4ft-) thick reinforced-concrete and 
tanks were made from Type 347 or309S-Cbstainless steel (Chapter XIII ofHW-18700). 

Similarly, the material on the cell floor that, for conservatism, is considered a powder, cannot be 
released in a roof fuilure without being impacted by significant force. 

The dissipation of kinetic energy associated with the impact to the coverblocks and the 
subsequent impact to equipment by fuiled coverblocks supports the use of a 0.5 DR for the 
analysis. The material at risk (MAR) is summarized in Table 3-6. 

Table 3-6. Material at Risk in the Seismic Event 

Isotope 
Canyon Imentory Canyon 

Curie Fraction 
(g) Inwntory (Ci) 

90Sr 7.21E+Ol 9.84E+O3 8.57E-O1 

239pu 2.64E+04 1.64E+O3 1.43E-O1 

Risk Evaluation: The unlikely seismic event at the 202-S Canyon Building is based on 
complete structural fuilure. Table 3-7 sunnnarizes the unmitigated risk associated with the 
analyz.ed seismic event. 

Table 3-7. Seismic Event Unmitigated Risk Summary 

Receptor (Location) TID (rem) Risk Bin Values 

Collocated Worker 1.O8E+o2 I 

Maximally-Exposed Offsite 9.43E-O2 III 
Individual 

The TED for the onsite receptor exceeds the risk guideline of 100 rem, which corresponds to a 
high consequence bin. The TED to the MOI is below the 1 rem risk guideline, which 
corresponds to a low consequence bin. The event is an NPH and the MAR is limited to the 
residual materials; no Safety-Class or Safety-Significant SSCs and no technical safety 
requirements (TSRs) are identified. 

The major receptor at risk is the fucility worker in the canyon area. 

Applicable SMPs that reduce the risk of this event include the Radioactive and Hazardous Waste 
Management Program and the Emergency Preparedness Program. The Emergency Preparedness 
Program provides for assessing fucility damage and potential releases of hazardous/radioactive 
materials if building integrity is potentially impacted. The Emergency Preparedness Program 
also provides for appropriate notification of all personnel who may potentially be impacted, 
including other contractor personnel 
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3.4.2 PR Cage Fire 

The north sample gallery contains the original product loadout area that preceded the operations 
of the 233-S Plutonium Concentration Facility. The deactivated process equipment is located in 
the PR cage, which is enclosed by polymethyl methacrylate (PMMA) viewing panels. The 
evaluation examines the risk associated with the PR cage that is identified in the preliminary 
haz.ards analysis and evaluated in the FHA. 

A fire involving the combustible loading of the PR cage is postulated. The amnmt of 
contaminants that woukl be subject to release as a result of the postulated fire is limited to the 
surface contaminants present on the vessels, piping, and PMMA panels of the PR cage. 

Scenario Development: The following assumptions were used for this unmitigated analysis: 

• Work activities in the area are assumed to ignite the PMMA panels that surround the PR 
cage. 

• The inventory at risk is surface contamination that remains on the exposed surfaces of the 
equipment and the PMMA viewing panels in the PR cage. 

• The release characteristic (RF x ARF) for the surfaces of the equipment that are internal 
to the PR cage are the values found in HNF-8739, Table 3-4, and within RADIDOSE, for 
non-combustible contaminated solids, 1.0E-02 x 6.0E-03, respectively. 

• The release characteristic (RF x ARF) for the interior surfaces of the PMMA viewing 
panels are the values found in HNF-8739, Table 3-4, and within RADIDOSE for 
uncontained contaminated organic solids, 1.0E+00 x 5.0E-02, respectively. 

• The fire is allowed to btnn unmitigated with no fire response provided. 

• The exhaust ventilation is assumed to be out of service and the release occurs without 
leak path consideration 

• For simplicity and conservatism, building wake is not applied. 

Source Term: A review of characterization for the North Sample Gallery, BHI-00994, 
determined that greater than 99 percent of the residual inventory is confined in lines and vessels 
(BHI-01142). The FHA (CP-45673) concludes that the contamination, internal to lines and 
vessels, is not subject to release because the fire does not compromise component integrity. 
Consequently, the MAR is assumed to be the surface contamination that remains on the surfaces 
of the equipment and the PMMA viewing panels interior to the PR cage. 

It was assumed in the original analysis, BHI-01142, that the contamination is equally split 
between the external equipment surfaces and interior surfaces of the PMMA panels of the PR 
Cage. BHI-01142 defines the residual contamination in the sump as 5.9 grarrn of 23 9Puand 
2.5 Ci of 90Sr(0.0182 grarrn). BHI-01142 indicated that only limited samples for the interior 
surfaces of the PR Cage were available for the original analysis. 1hose samples indicated that 
the surface inventories may be less than the assigned inventory of the sump. Too few surface 
samples, however, were taken to assign inventory to the PR Cage interior surfaces. Use of the 
inventory of the sump was, therefore, judged to be conservative for the analysis. For this 
accident analysis, it was assumed that half of the total inventory is located on equipment surfaces 
and half is located on the PMMA panels. This Imdel provides conservatism because higher 
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release characteristics are used for the PMMA panels and because vertical surfaces are likely to 
retain less surface contamination than horiz.ontal surfaces. 

Table 3-8. Material at Risk from PR Cage Fire 

Isotope 
PR Cage PR Cage PMMA Inwntory Equip Surface Curie 

Inwntory (g) Inwntory (Ci) (Ci) Inwntory (Ci) Fraction 

90Sr 1.83E-O2 2.5OE+oo 1.25E+OO 1.25E+oo 8.72E-O1 

239pu 5.90E+OO 3.66E-O1 1.83E-O1 1.83E-O1 1.28E-O1 

Risk Evaluation: The risk of an anticipated and unmitigated fire event in the PR cage is 
stnmnariz.ed in Table 3-9. 

Table 3-9. Risk of a PR Cage Fire 

Receptor 
PMMA (rem) 

Equip Surface 
TFD (rem) Risk Bin Values 

(Location) (rem) 

Collocated Worker 1.2OE+Ol 1.44E-O2 1.21E+ol III 

Maximally-Exposed 1.O5E-O2 1.26E-O5 1.O5E-O2 III 
Offsite Individual 

The TED for the onsite receptor is below the risk guideline of25 rem, which corresponds to a 
low consequence bin. Similarly, the 1ED to the MOI is below the I rem risk guideline, which 
corresponds to a low consequence bin. 

The unmitigated risk bin values for the CW and MOI are both III. Therefore, it may be 
concluded that no Safety-Class or Safety-Significant SSCs and no TSRs are required to prevent 
or mitigate the event. The major receptor at risk is the facility worker in the canyon area. 

Applicable SMPs that provide worker safety for these types of actions include the fire protection 
program and work control program. 

The building structure does serve, to some extent, as a confinement barrier. As a result, the 
building structure is identified as defense-in-depth equipment. The USQ program and the 
engineering program are both key elements of applicable contractor SMPs that ensure 
configuration control of the confinement features. 

3.4.3 Silo Fire 

The first five levels of the REDOX Silo consist of a tower shaft (rermte process cell) and the 
adjacent operational areas consisting of the five aqueous makeup unit (AMU) levels. There are 
17 oil-filled viewing windows in the wall between the AMU levels and the tower shaft. The 
windows have a total capacity of approxnnately 11,870 L (3 ,137 gal). An inspection on 
December 10, 2003, confirmed that oil remains in the majority of the viewing windows. This 
evaluation examines the risk of the Maximum Possible Fire Loss in the facility that is defined in 
the FHA (CP-45673). 
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S&M activities are periodically performed in the silo area of the 202-S Canyon Building. There 
are no active process operations in the facility, and intrusive activities are limited to 
contingencies that may arise llltil decontamination and decommissioning (D&D) activities 
commence. Contingency activities include the acquisition of characterization data to support 
D&D planning, risk reduction actions that may be taken to either prepare for D&D or activities 
responding to potential deterioration or degradation events. Consideration of contingency 
activities provide the scope for the accident analysis that is used for the classification of SSCs 
and to ensure that adequate controls are in place to manage the fire hazard of the REOOX Silo. 

Scenario Development: Applicable fire ha?.ards include combustibles ofthe window oil and 
transient combustibles, ignition sources of the installed lighting system and transient ignition 
sources that may be required to perform characterization or risk reduction activities. Events that 
could lead to leakage include natural phenomena events such as earthquake, operational errors 
and degradation of the viewing window frames and seals. Below is an assessment of the 
likelihood of leaks of mineral oil from the viewing windows. 

The likelihood of an earthquake with sufficient energy to cause catastrophic failure of 
multiple viewing windows would be of a relatively low probability. Significant failures in 
the Silo are assumed to occur at the unlikely frequency (10-4 /yr to < 10-2 /yr). 

Breakage of the viewing windows from planned S&M activities is extremely unlikely. 
There are no routine or contingent S&M activities that are required in the tower shaft. 
There is no access from the operations side and the viewing windows are covered by 
shielding plates in the tower shaft. The shielding plates are deactivated and cannot be 
moved as currently configured. Breakage of one or more of the viewing windows 
because of events associated with potential characterization or risk reduction activities 
is, however, a credible occurrence. 

Deterioration of seals, drains and vent components are anticipated failures. The 
configuration of the drains and vents are such that only leaks into the operational or 
AMU levels are credible. Assuming the seals interior to the tower shaft are similar to the 
seals visible to the AMU levels, it is reasonable to assume that interior leaks are credible 
occurrences. Large volume leaks are, however, less likely. 

Ignition sources that are assumed present in the REOOX Silo include electrical services and tools 
and/or equipment that may be brought into the area. The following is an assessment of the 
potential ignition source that applies to the REOOX Silo. 

General surveillance lighting remains in the AMU area and other areas that remain 
outside the tower shaft. The active services are an anticipated ignition source in the non
process areas. The electrical services that are associated with the tower shaft are not 
ignition sources because the circuits have been deactivated by removing the load centers 
from the remaining power distribution. However, there are energized lighting circuits on 
the wall that separates the process area in the tower shaft and the operations area. 

Inspections were pe,formed by facility staff (operations, engineering and fire safety) 
between December 18 and 19 of 2003. The staff concluded that some of the pigtail 
connectors between lighting circuits and the tower light fixtures remained. The electrical 
services to the tower light .futures were found to be de-energized at the lighting panel 
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(NS) with the breakers in the open position. The circuit feeding the NS panel was found 
to have its breaker in the closed position. For purposes of this evaluation, the potential 
for power to energize tower frxtures is assumed as a credible event based on the potential 
for human error (inadvertent closing of breakers). 

The tower light frxtures were found to be explosion proof frxtures (Crouse-Hinds, Cat 
No. , EVA-120, Pendant Type Explosion Proof, Weather Resistant [Drawing H-2-8707, 
Electrical Lighting Sections and Details Silo Column Enclosure}). An engineering 
evaluation in Attachment A of (FN-2003-063, REDOX, Silo Fire Hazard Potential of the 
Silo Viewing Windows) concludes that these frxtures are intrinsically safe. The 
engineering evaluation concludes that these frxtures pose no threat of ignition to the 
interior of the tower shaft. No other potential ignition sources were identified. 
Engineering staff (electrical and fire protection) concludes that there is no source of 
ignition in the tower shaft because there is no access into the tower shaft and because 
there is no ignition source remaining in the tower shaft. However, the electrical services 
in the AMU and other areas outside the tower shaft are credible ignition sources. It is 
also assumed that other potential ignition sources may be introduced by workers, should 
contingency activities (i.e., characterization and/or risk reduction) be required. 

Comm:m electrical services have the potential to provide ignition of flammable and some 
combustible materials. However, it is unlikely that the remaining electrical services have the 
potential to ignite a pool of mineral oil, should a major leak occur. The pool temperature for a 
sustained fire requires attainment of 182.2°C (360°F). The :facility design is absent fixed 
combustibles or other energy sources to attain high temperatures in the mineral oil However, 
potential characterization or risk reduction activities provide the potential for the introduction of 
transient combustibles that could burn and/or wick oil and thus support combustion For 
purposes of an unmitigated analysis, it is assumed that a lack of institutional control leads to the 
accumulation of transient combustibles sufficient to combust leaked mineral oil 

A summary of the assumption bases for a fire in the REOOX Silo is defined below. 

• Uncontrolled transient combustibles are allowed to accumulate in the AMU levels. 

• An event occurs during characterization or risk reduction activities that causes the 
breakage of a viewing window and ignition of the mineral oil and transient combustibles 
adjacent to the viewing window. 

• The majority of the mineral oil spills into the tower shaft. 

• There is sufficient air in the tower shaft or from air inleakage to support full combustion 

• The fire burns without abatement and propagates into the tower shaft. 

• The exhaust system is assumed to be out of service and the release occurs from leak 
points about the Silo and the connected laydown trench 

• For conservatism, buikling wake is not applied. 

• No damage ratios or leak path factors are assumed. 
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• The release characteristics assumed are the values for non-combustible surface 
contamination found in HNF-8739, Table 3-4, and within RADIOOSE, which consists of 
an airborne release fraction of 6.0E-03 and a respirable fraction of l .0E-02. 

• The MAR is assumed to be non-combustible surface contamination that remains in the 
tower shaft. 

Source Tenn: The deactivation document (ISO-1108) defines the processes and criteria that 
were used for the deactivation ofREDOX. Process components went through a flushing 
procedure that included acid flushes and subsequent rinses to support product recovery 
(ISO-1108, Section 5.1). Surfaces of the cells and the Silo ' s tower shaft (including exterior 
surfaces of any remaining interior components) were decontaminated by use of spray flushes. 
As with the internal flushing of the process components, the flushes of the cell and Silo surfaces 
were processed for product recovery. 

Assuming that product recovery is representative of the distribution of the residual radiological 
inventories an estimate of the silo may be made based on; all alpha is assumed as 239Puand all 
fission products are assumed as 90Sr. The inventory in the 202-S Canyon Building (silo, process 
cells [piping and equipment]) is defined as 24,100 g of 239Puand 66.2 g of 90Sr(Table 3-2). 
Additional inventory is defined for the north sample gallery and the sandfilter, but for purposes 
of this evaluation, these may be ignored. This analysis assumes that 10 percent of the canyon 
inventory, 2,410 g of 239Puand 6.62 g of 90Sris the contamination remaining in the tower shaft. 

The capacity of a large volume window is approximately 900 L (238 gaQ. The largest inventory 
of a given level is 1,125 gal (4,260 L). It is therefore reasonable to assume that a fraction of the 
Silo inventory is involved in the fire . The large spatial volume of the tower shaft would preclude 
the involvement of all the surface contamination The heat evolution from one window would 
not breach the remaining process components (e.g., vessels and piping). It is therefore assumed 
that only 30 percent ofthe Silo 's inventory will be available for release. Table 3-l0summariz.es 
the MAR 

Table 3-10. Material at Risk During a Silo Fire 

Isotope Silo Inwntory (g) Silo Inwntory (Ci) Material at Risk (Ci) 
Curie 

Fraction 

90Sr 6.59E+OO 9.00E+o2 2.70E+02 8.57E-0l 

239pu 2.42E+03 1.50E+o2 4.50E+0l 1.43E-01 

Risk Evaluation. The risk of an unlikely and llllll1itigated fire event in the REDOX Silo is 
sl.llillllariz.ed in Table 3-11 . 

Table 3-11. Unmitigated Risk for a Silo Fire 

Receptor (Location) TED (rem) Risk Bin Values 

Collocated Worker 3.54E+oo III 

Maximally-Exposed Offsite 3.I0E-03 Ill 
Individual 
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The IBD for the onsite receptor is below the risk guideline of 25 rem, which corresponds to a 
low consequence bin. Similarly, the IBD to the MOI is below the 1 rem risk guideline, which 
corresponds to a low consequence bin. 

The unmitigated risk bin values for the CW and MOI are both III. Therefore, it may be 
concluded that no Safety-Class or Safety-Significant SSCs and no TSRs are required to prevent 
or mitigate the event. The major receptor at risk is the facility worker in the canyon area. 

Applicable SMPs that provide worker safety for these types of actions include the Fire Protection 
Program and Work Control Program 

The building strucn.rre does serve, to some extent, as a confinement barrier. As a result, the 
building structl.rre is identified as defense-in-depth equipment. The USQ Program and the 
Engineering Program are both key elements of applicable contractor SMPs that ensure 
configuration control of the confinement fean.rres. 

3.4.4 Canyon Load Drop 

Routine S&M activities in the canyon exclude use of the canyon crane. However, during the 
facility' s S&M history, the crane has been used to respond to upset conditions in the canyon 
cells. Also, additional characterization of the canyon facilities is expected to be required to 
support the decision documents required for final disposition Therefore crane operations are 
assumed to be contingent activities that may be required before final disposition of the facility. 

A heavy load such as cell cover blocks could be dropped accidentally causing a release into the 
canyon air space. This is a representative scenario conservatively constructed to evaluate the 
importance of the exhaust system, as well as a verification of lift controls if crane operation is 
required. 

Scenario Development. The assumptions used in the representative load drop event are 
surrnnariz.ed as follows. 

• Activation of the canyon crane is required to support non-routine activities in the canyon 
cells. 

• During a lift of a cell cover block, the controls are ineffective and a drop event occurs. 

• The drop occurs over an open or partially opened cell (e.g. , one or more cover blocks 
have been removed). 

• The release is unmitigated by the exhaust system and a ground-level release occurs. 

• For simplicity and conservatism, applications of building wake, damage ratios, and leak 
path factors are not assumed. 

• The ARF/RF is defined by the default settings of RADIDOSE and Table 3-4 of 
HNF-8739 for impact of noncombustible contaminants. The applicable ARF/RF is 
1.0E-03/1.0E-01. 
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Source Tenn. Limited data about the distnbution of inventory in the REOOX Facility is 
available. Assuming that the residual contamination is relatively uniform in process components 
and cell surface areas, a reasonable but conservative source term can be derived. 

The process areas of the 202-S Canyon Building consist of the nine process cells, the pipe tunnei 
and the silo. Deactivation records of product recovery actions indicate a distribution of the 
residual inventory. The records indicate that 46 percent of the recovery product is from piping 
and vessels, 44 percent is from surface contamination in the canyon and cells, and 10 percent is 
contamination in the silo and colurm laydown trench. Thus, 90 percent of the inventory may be 
assumed to be distributed throughout the canyon cells area. A cell cover bbck accidentally 
dropped from the maximum lift of the canyon crane would have a significant potential to 
penetrate the cell and vessels. Assuming that a cell cover bbck is the bad and a partially open 
cell is the target, the target area is relatively small compared to the deck surface area. The 
canyon contains roore than 60 vessels. If a dropped cover bbck impacts another cell cover, the 
bad and the innnediate target may collapse into the partially opened cell That bad drop could 
impact perhaps three of the major process vessels, or 5 percent of the canyon process cells. For 
this analysis, we may conservatively assume that 10 percent of the canyon inventory is at risk 
from a bad drop event in the 202-S Canyon Building. 

Source Tenn The MAR used to roodel the representative bad drop event is summarized in 
Table 3-12. 

Table 3-12. Material at Risk from Representative Load Drop 

Canyon Inwntory 
Canyon 

Material at Curie 
Isotope 

(g) 
Inwntory 

Risk (Ci) Fraction 
(Ci) 

90Sr 6.59E+-Ol 9.00E+-03 9.00E+-02 8.57E-Ol 

239pu 2.42E+-04 l.5OE+O3 l.5OE+-02 l.43E-Ol 

Risk Evaluation. The representative drop event in the 202-S Canyon Building is conservatively 
assumed as an anticipated event. Table 3-13 summarizes the unmitigated risk associated with 
the analyz.ed drop event. 

Table 3-13. Unmitigated Risk from Representative Load Drop 

Receptor (Location) TFD (rem) Risk Bin Values 

Collocated Worker l.96E+-Ol III 

Maximally-Exposed Offsite 1.72E-O2 III 
Individual 

The TED for the onsite receptor is bebw the risk guideline of25 rem, which corresponds to a 
bw consequence bin. Similarly, the TED to the MOI is bebw the 1 rem risk guideline, which 
corresponds to a bw consequence bin. 
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The unmitigated risk bin values for the CW and MOI are both ill. Therefore, it may be 
concluded that no Safety-Class or Safety-Significant SSCs or TSRs are required to prevent or 
mitigate this event. The major receptor at risk is the facility worker in the canyon area. 

Applicable SMPs that provide worker safety for these types of actions include the work control 
program, hoisting and rigging requirements, the radiological protection program, and the 
maintenance program (including crane maintenance and general maintenance of SSCs). 

While no Safety-Class or Safety-Significant SSCs are required, passive confinement of the 
canyon structure is recognized as defense-in-depth equipment. The USQ Program and the 
configmation management program are both key elements of applicable contractor SMPs that 
ensme configmation control of the confinement features. 

3.4.5 Sand Filter Load Drop 

Equipment (e.g., cranes, forklifts) operations present a potential threat to other confinement 
structures because equipment accidents damage confinement structures and have the potential to 
cause a release of radiological contamination to the environment and to expose workers. 
A representative accident is analyzed to confirm the appropriate controls set and confirm the 
risks of construction-related accidents. 

The rmst significant inventory outside the 202-S Canyon Buik:ling is the radiological hok:l-up in 
the 291-S sand fiher. The structure is made ofreinforced concrete; the top of the structure is 
exposed to the environment. 

Scenario Development. The following assumptions are used in the accident analysis of the sand 
fiher load drop. 

• During maintenance activities, a crane is used to convey material to the canyon or stack. 

• During lifting activities, control of the lift is lost, and a significant load is dropped onto 
the sand fiher. The sand fiher is below grade, constructed with pre-cast concrete beam5 
and consists of a bed of gravel and sand constructed in layers. Considering its location, 
construction, makeup and size (85 ft by 85 ft), the impact from a crane drop would be 
expected to be partially absorbed by the roof structure and result in limited damage to the 
confinement capability of the sand fiher. As such, the use of a DR of 0.1 is justified. No 
leak path factor is assumed. 

• The ARF/RF is defined by the default settings of RADIDOSE and Table 3-4 of 
HNF-8739 for impact of noncombustible contaminants. The applicable ARF/RF is 
1.0E-03/1.0E-01. 

• The release is assumed to be a ground-level release and assumes no wake effect from the 
canyon buik:ling. 

Source Term. The estimated inventory for the sand fiher, summariz.ed in Table 3-14, represents 
the MAR The inventory consists of8.0E+03 Ci (5.88E+0l g) of 90Srand 3.4E+02 Ci 
(5.47E+03 g) of 239Pu. 
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Table 3-14. Material at Risk from a Load Dropped on the Sand 
Filter 

Isotope 
291-S sand filter 291-S sand filter 

Curie Fraction 
(g) (Ci) 

90Sr 5.86E+OI 8.00E+O3 9.59E-O1 

239pu 5.48E+o3 3.4OE+o2 4.O8E-O2 

Risk Evaluation. The unmitigated event is assumed to have a likelihood of anticipated and the 
dose calculations confirm a low-consequence event. Table 3-15 is the risk summary applicable 
to the analy?.ed accident. 

Table 3-15. Unmitigated Risk from a Load Dropped on the Sand Filter 

Receptor (Location) TED (rem) Risk Bin 

Collocated Worker 4.52E+OO IT] 

Maximally-Exposed Offsite Individual 3.95E-O3 Ill 

The 1ED for the onsite receptor is below the risk guideline of 25 rem, which corresponds to a 
low consequence bin. Similarly, the 1ED to the MOI is also below the 1 rem risk guideline, 
which corresponds to a low consequence bin. 

The unmitigated risk bin values for the CW and MOI are both III. Therefore, it may be 
concluded that no Safety-Class or Safety-Significant SSCs and no TSRs are required to prevent 
or mitigate the event. The major receptor at risk is the facility worker supporting work near the 
sand fiher. 

Applicable SMPs that provide worker safety for these types of actions include the configuration 
management program, work control program, construction safety program, and, where 
applicable, the hoisting and rigging requirements found in DOE/RL-92-36, Hanford Site 
Hoisting and Rigging Manual. This DSA recogniz.es the confinement structure of the sand fiher 
as defense-in-depth equipment. The USQ Program and the Engineering Program are both key 
elements of applicable contractor SMPs that ensure configuration control of the confinement 
features. 

3.4.6 Waste Staging Fire 

S&M activities generate contaminated waste. Typically, the waste packages are limited to 
incidental LLW or MLLW associated with contamination control of S&M activities. Occasional 
use of ERDF roll-off boxes or other containers designated LLW or MLLW is anticipated. No 
accident analysis or controls are required for this minimal waste stream The activities are 
managed consistent with applicable requirements of the radioactive and hazardous waste 
management, hazardous material controL work controL fire protection, and radiological 
protection programs. 
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However, conditions may require risk-reduction activities that could lead to TRU waste from 
deactivated process components. This waste could generate TRU/transuranic mixed (TRUM) 
waste packages staged for transport and disposal 

Incidental LLW, TRU1 waste, and TRU mixed waste are packaged and stored in compliance 
with applicable waste management, shipping, fire protection, and radiological control 
requirements. Once waste packages are filled, they may be reIDJved to an approved outside 
staging area where they will be loaded for transport to approved storage or disposal facilities. 

The REDOX FHA evaluates a fire event for staged waste and the hazards analysis (Appendix A) 
assmnes an event as anticipated. This analysis evaluates a representative fire event for waste 
staging at the REDOX Facility. 

Scenario Development. For this event the following conditions are assmned: 

• Combustion-powered equipment is assmned for placing waste containers at a waste 
staging area outside the canyon building. 

• A liquid fuel or pool fire is assmned to occur that involves an assmned inventory of 
staged waste. 

• TRU and TRU mixed waste will be staged in steel waste containers (e.g., steel waste 
disposal boxes, standard waste boxes, and/or waste drums) as provided by waste handling 
and disposal requirements. It is noted, the waste was conservatively assmned to be in 
wood boxes in the FHA, which were ignited by a vehicle collision Although the 
equivalent megawatt fire si?.e is conservative compared with the vehicle fuel pool fire, the 
accident dose consequence was analy?.ed as a point source ground level release and 
buoyant plmne affects related to fire si?.e were conservatively ignored. 

• The inventory is assmned to be packaged waste that would be associated with step-off 
and contamination control waste. 

• The ARF/RF is defined by the default settings of RADIDOSE and Table 3-4 of 
HNF-8739 fur packaged combustible waste. The applicable ARF/RF is 
5.0E-04/1.0E+00. 

Source Tenn. The inventory is estimated to represent the maximum TRU inventory that will be 
located in the staging area. The analysis assmnes that the packaged waste contains an inventory 
equivalent to 100 grams of 239Puand a proportional aIDJunt of 90Sr (43.4 Ci or 6.23 DE-Ci total). 

A typical waste drum at REDOX is expected to consist primarily of step-off and contamination 
control waste and historically would be below 1 gram of 239Pu Use of 100 grams of 239Puand a 
proportional aIDJunt of 90 Sr anticipates that the waste will include a contaminated component or 
piece of equipment as well 

Table 3-16 smrunariz.es the MAR assmned for the staged waste fire . The total Ci value is used in 
the dose consequence calculation (Appendix D, Staged Waste Fire) and the total DE-Ci value is 

used in TSR C.5.2 Waste Inventory Control 

1 Waste materials contaminated with lOOnCi/g of transuranic materials having half-lives longer than 20 years. 
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Table 3-16. Packaged Waste Material at Risk in a Waste Staging Fire 

Isotope 
Packaged 
Waste (g) 

Packaged 
Waste (Ci) 

Curie Fraction DE-Ci 

90Sr 2.73E-O1 3.72E+ol 8.57E-O1 1.79E-O2 

239pu 1.00E+O2 6.21E+OO 1.43E-O1 6.21E+oo 

Totals 4.34E+Ol 6.23E+oo 

Risk Evaluation. The unmitigated event is assumed to have a likelihood of anticipated and the 
dose calculations confirrn a low-consequence event. Table 3-17 smnmarizes the risk applicable 
to the ana}y7.ed accident. 

Table 3-17. Unmitigated Risk from a Waste Staging 
Fire 

Receptor (Location) TID (rem) Risk Bin 

Collocated Worker 4.06E+oo III 

Maximally-Exposed Offsite 3.56E-O3 m 
Individual 

The TED for the onsite receptor is below the risk guideline of 25 rem, which corresponds to a 
low consequence bin. Similarly, the TED to the MOI is below the I rem risk guideline, which 
corresponds to a low consequence bin. 

The unmitigated risk bin values for the CW and MOI are both III. Therefore, it may be 
concluded that no Safety-Class or Safety-Significant SSCs are required to prevent or mitigate 
this event. However, because the inventory value is an assumed number and because of 
uncertainties regarding the actual staged TRU, an administrative TSR for inventory control is a 
prudent control selection for the designated waste staging area. 

The major receptor at risk is the facility worker who may be in or near the staging area. 
Applicable SMPs that provide worker safety for these types of actions include the fire protection 
program, waste management/handling program, and work control program 

3.4.7 Internal Equipment Deflagration 

Equipment may be removed from the REDOX Facility to reduce the risks from known hazards 
as per Section 2.2.11. Some of the process equipment contained flammable liquids, or solutions 
that could potentially create hydrogen gas via radiolysis reactions. This scenario is a deflagration 
in a pipe or ductwork resulting from the ignition of flammable vapors that were allowed to 
accmnulate in the equipment. The most common methods for cutting up process equipment and 
decontamination are mechanical means (e.g., saws, mbblers, cutters) that generate heat or torches 
that employ a flammable cutting gas. Controls have been added to con:fum there is not a 
flammable atmosphere, or require special cutting methods if confirmation cannot be performed. 
See CP-58929 REDOX H-4 Line Remediation Hazards Analysis for finther details. 
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Scenario Development: The following asslllllptions were used for this unmitigated analysis. 

• The deflagrations described are confined to the equipment and do not affect adjacent 
structures or inventories. 

• A bmmding inventory of 60g Pu is used as it is the maximum aIIDunt of MAR, including 
measurement uncertainty, expected to be in the entire H-4 line analyz.ed in CP-58929. 
The hazards analysis shows 47.7g Pu in the North Sample Gallery H-4 line, 60g is 
understood to be extremely conservative. An accident would be expected to involve 1 g-
1 0g at IIDSt. Using 60g is bounding for the analyz.ed hazard, and potential future 
activities. 

• SARAH does not provide ARF and RF values for releases resulting from flammable gas 
deflagrations. The ARF and RF values of 5E-03 and 4E-01 used to derive consequences 
were based on DOE-HDBK-3010-94 values for the venting ofpressuriz.ed powders. The 
powders used in the tests that provide these ARF and RF values have a very high RF. 
The handbook states that these ARF and RF values can be used to determine the source 
term for the venting of powders or confinement failure at pressures to approximately 25 
psig or for large volume deflagrations (> 25 percent of confinement volume) where 
confinement, such as a glovebox, fails at or less than approximately 25 psig (DOE
HDBK-3010-94). Trace quantities oflegacy hazardous chemicals are expected in out-of-. 
service REDOX equipment. The likelihood of a chemical reaction involving the entire 
MAR in the equipment is considered reIIDte, with a IIDre likely scenario being the 
chemical reaction disturbing a small localiz.ed area. The aIIDunt of material affected (ie., 
the DR) by the chemical reaction; however, is difficult to quantify. The use of the 5E-03 
and 4E-01 ARF and RF values is considered overly conservative as dried Pu nitrate tends 
to produce gummy residues or solid masses rather than the light fluffy powder typically 
used in tests that provide the ARF and RF values in DOE-HDBK-3010-94. To account 
for this, the ARF * RF is reduced by a factor of 10, for a value of2E-04. This reduction 
in ARF * RF will be incorporated into a combined ARF * RF value for accidents 
involving pipes and ductwork when cak:ulating source term quantities for consequence 
cak:ulations. A detailed justification for the ARF*RF reduction is located in Appendix E. 

• The exhaust ventilation is assumed to be out of service and the release occurs without 
leak path consideration 

• For simplicity and conservatism, buikling wake is not applied. 

Source Tenn: A review of characterization for the North Sample Gallery, BHI-00994, 
determined that greater than 99 percent of the residual inventory is confined in lines and vessels 
(BHI-01142). Consequently, the MAR is assumed to be the surface contamination that remains 
on the surfaces of the equipment. 

The analysis assumes a bounding inventory equivalent to 60 grarrn of Pu mixture with a Pu-240 
content of < I 0%. Sr-90 is not included in this analysis due to the dose factor of Sr-90 being 
orders of magnitude lower. FurtheflIDre, no Sr-90 data was provided, the NDA data only 
provided grarrn of plutonium Using the PFP WG Pu mixture also yielded a IIDre conservative 
resuh as it contained Am-241 in addition to higher level Pu isotopics. 
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Table 3-18. Material at Risk from Internal Equipment Deflagration 

Isotope Max lnwntory (g) Max lnwntory (Ci) Curie Fraction 

238 pu 5.99E-O3 l.O2E-Ol 5.69E-O3 

239pu 5.62E+Ol 3.48E+OO l.94E-Ol 

240Pu 3.62E+()() 8.34E-Ol 4.66E-O2 

24Ipu l.2OE-Ol l.32E+ol 7.37E-Ol 

242 pu l.8OE-O2 7.O2E-O5 3.92E-06 

241Am 9.00E-O2 2.88E-Ol l.61E-O2 

Total 6.00E+-01 l.79E+-Ol l.00E+-00 

Risk Evaluation: The risk of an anticipated and unmitigated internal equipment deflagration 
event in REDOX is summariz.ed in Table 3-9. 

Table 3-19. Risk of Internal Equipment Deflagration 

Receptor (Location) TID (rem) Risk Bin Values 

Collocated Worker l.27E+()() III 

Maximally-Exposed Offsite Individual l.12E-O3 III 

The TED for the onsite receptor is below the risk guideline of 25 rem, which corresponds to a 
low consequence bin. Similarly, the TED to the MOI is below the 1 rem risk guideline, which 
corresponds to a low consequence bin. 

The unmitigated risk bin values for the CW and MOI are both ID. Therefore, it may be 
concluded that no Safety-Class or Safety-Significant SSCs and no TSRs are required to prevent 
or mitigate the event. The major receptor at risk is the facility worker performing intrusive 
operations on abandoned process equipment. 

Applicable SMPs that provide worker safety for these types of actions include the fire protection 
program and work control program The Fire Protection Program prevents inadvertent 
combustion, which wouki have the potential for initiating a deflagration accident. 

Though not credited with providing a LPF, the building structure does serve, to some extent, as a 
confinement barrier. As a result, the building structure is identified as defense-in-depth 
equipment. The USQ program and the engineering program are both key elements of applicable 
contractor SMPs that ensure configuration control of the confinement features. 

3.5 Safety Systems, Structures, and Components 

From Section 3.4 and Appendix A of this DSA, there are two SSCs associated with the REDOX 
Facility that warrant further evaluation The SSCs of interest are the building structure and the 
ventilation system The evaluation of these SSCs is discussed in Section 4.1 of this DSA. The 
section concludes that there are no safety significant or safety class SSCs. 
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3.6 Margins of Safety 

There is no explicit margin of safety identified in this DSA. Margin of Safety must be an explicit 
fimction between a design or assl.lllled failure point and its associated safety limit. This DSA 
does not contain safety limits and does not have safety class SSCs that if failed, woukl result in a 
potential release greater than 25 rem to the MOL There are no implicit margins of safety for this 
facility. Therefore, since there are no explicit or implicit margins of safety associated with this 
facility, the margin of safety question in USQ evaluations performed against this DSA shoukl be 
answered ''No." 
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4.0 Hazard Controls 

4.1 Safety Structures, Systems, and Components 

There are no Safety-Class or Safety-Significant SSCs identified for S&M activities at the 
REDOX Facility. The bases for this determination are the current criteria for selecting Safety
Class systems identified in PRC-PRO-NS-700 and the guidance in HNF-8739. Specifically, any 
scenario with a risk bin value greater than III requires consideration of a Safety-Class or Safety
Significant SSC to reduce the risk bin value to III or less. Safety class systems are identified for 
the MOI and Safety-Significant systems are identified to reduce the risk to the CW. Systems are 
evaluated for defense in depth if they are below the criteria for safety class and safety significant. 

Table 4-1 presents the potential consequences for the postulated accident scenarios . 

Table 4-1. Accident Scenario Summary 

Scenario 
Frequency 

Onsite TED Offsite TED Risk Bin 
(unmitigated) (rem) (rem) Values 

Seismic event (Section 3.4.1) Unlikely l.08E+02 9.43E-02 I 

PR cage fire (Section 3.4.2) Anticipated l.20E+0l l.05E-02 III 

Silo fire (Section 3.4.3) Unlikely 3.54E+OO 3.l0E-03 III 

Canyon load drop (Section 3.4.4) Anticipated l.96E+Ol l.72E-02 III 

Sand filter load drop (Section 3.4.5) Anticipated 4.52E+OO 3.95E-03 I]] 

Waste staging fire (Section 3.4.6) Anticipated 4.06E+OO 3.56E-03 111 

Internal F.quiprnent Detlagration (Section Anticipated 1.27E+OO 1.12E-03 II] 

3.4.7) 

PR product receiver 

The bounding scenario is seismic/NPH failure of the REDOX Facility. The umnitigated 
consequence for this scenario is based on a ground-level release with no wake effect. The 
seismic event results in a consequence that exceeds the 100 rem TED to the CW, which results in 
a risk bin value of I for the CW. However, since the event is an NPH, no Safety-Significant or 
Safety-Class SSCs and no TSRs are identified. 

All of the remaining umnitigated accident scenarios identified in Chapter 3.0 resulted in potential 
consequences that are less than 1 rem TED to the maximum oflsite receptor and less than 25 rem 
TED to the CW. In all of these cases, the potential dose consequences are below the evaluation 
guidelines and result in a risk bin value of III for the unmitigated accidents to all receptors. 
There are no Safety-Class or Safety-Significant SSCs required to prevent or mitigate accident 
releases postulated for the REDOX Facility features or systems, but a TSR to protect inventory 
assumptions for the staged waste fire has been established, and a TSR to protect the FW by 
preventing a deflagration from occurring. In addition, the SMPs have also been elevated to a 
TSR level control 
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4.1.1 Building Structures 

The accident analyses in Section 3.4 postulate structural damage to the facility and identify the 
radiological inventories at risk. There are no identified SSCs that are credited to prevent or 
mitigate the consequences of these accidents. 

Ahhough no credit is taken for reduction of accident dose consequences in this DSA, some 
REDOX Facility structures provide a degree of confinement of releases beyond the facility 
structure under nonnal operating and some accident conditions. Therefore, the 202-S Canyon 
Building structures (including coverblocks) and sand filter structure (descnbed in Sections 2.3.1 
and 2.3 .2) are designated as defense-in-depth equipment that serve a confinement fimction for 
the residual materials within the facility. 

4.1.2 REDOX Ventilation System 

The REDOX exhaust system is an active system with fimctions for nonnal operation (e.g., filter 
particulate prior to release to the environment and the public). The building is maintained at a 
negative air pressure relative to the environment and exhaust air is filtered. No credit is taken for 
the prevention or mitigation of accident releases by the ventilation system within the analyz.ed 
accidents. For internal release events, the exhaust system affords no significant protection to the 
workers inside the canyon area. Therefore, the exhaust system has been determined to be a 
general-service feature and is not classified as a Safety-Class, Safety-Significant or defense-in
depth safety system The requirements for the operation, sampling, and monitoring of the 
exhaust system are driven by applicable federal and WDOH requirements. 

4.2 Design Features 

There are no Design Features identified for the REDOX Facility. 

4.3 Defense-In-Depth 

The REDOX 202-S Building structures, which includes the canyon walls and roo~ and the 291-S 
Sand Filter structure discussed in Table 4-2 are designated as providing defense-in-depth. These 
REDOX structures provide safety fimctions, as passive SSCs, that are effective for muhiple 
hazards, which is one of the characteristics listed in PRC-PRO-NS-700, Safety Basis 
Development, Appendix C, for identifying defense-in-depth equipment. The 202-S Building 
structures and the 291-S Sand Filter structure are not credited in the accident analyses for 
providing a preventive or mitigative fimction; however, the 202-S Building structures provide 
confinement of hazardous materials and shielding for worker protection during nonnal 
operations and accidents and the retired filter structure provides confinement of hazardous 
materials and protection of filter material from impact. 

Changes to defense-in-depth equipment are considered significant modifications. The USQ 
process required by 10 CFR 830 ensures that changes are appropriately analyz.ed and controlled 

so they do not adversely affect safe operation 
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Table 4-2. Defense-in-depth Equipment (general service) 

Basis for DID 
Element Boundary definitions and safety functions and applicability 

202-S Building Boundary: The physical boundary includes the foundation, cover The structures 

stru ctures blocks , walls , and ceiling/roof of the structures . perform an important 
(including Defense-in-depth safety function : defense-in-depth 
canyon, • Confinement - The robust facility structures provide degree of function 
galleries, silo, confinement of the MAR within the facility during normal operations (DOE G 424.1-18). 

and cover and some accident conditions . The structure safety 
blocks) function is effective 

for multiple hazards 
(PRC-PRO-NS-700) . 

291-S Sand Boundary: The sand filter physical boundary includes the below grade The sand filter 
Filter structure foundation and wall structures and the cover blocks . structure performs an 

Defense-in-depth safety function : important defense-in-

• Confinement - The sand filter structure provides degree of depth funct ion 

confinement of the MAR within the filter during normal operations (DOE G 424.1 -lB). 

and some accident conditions. The structure safety 
function is effective 
for multiple hazards 
(PRC-PRO-NS-700) . 

DOE G 424.1-1 B, Implementation Guide for Use in Addressing Un reviewed Safety Question Requirements 

Although the ventilation system is not considered to be a DID system, it helps minimize the 
spread of airborne contamination within and from the REDOX Facility, providing an enhanced 
level of contamination control which is consistent with as low as reasonably achievable 
principles. The system will be operated and maintained such that its capabilities do not 
deteriorate, consistent with the existing design and applicable federal and WDOH requirements. 
The CP S&M Organiz.ation will monitor and maintain the REDOX exhaust ventilation system 
through strrVeillance programs, evaluations, and repairs as required to maintain confinement 
capability and minimize hazard migration from the REDOX Facility. 

4.4 Administrative Controls 

To ensure that assumptions of this DSA are maintained and to ensure continued safe 
management of the facility, three ACs are provided to accomplish the following: 

• AC C.5.1 , "Safety Management Programs," is identified to ensure implementation and 
assessment of applicable SMPs. 

• AC C.5.2, ''Waste Inventory Contror' is identified to ensure that containerized wastes 
staged external to the 202-S Canyon Building are maintained within the dose equivalent 
inventories analyz.ed in the waste staging fire analysis (Section 3.4.6). 

• SAC C.5.3, "Flarrnnable Atmosphere Control" is identified to ensure that an inadvertent 
pipe deflagration does not occur when working near a potentially flammable atmosphere. 
This control protects the Facility Worker from immediate physical harm 
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The first two ACs are not classified as Specific Administrative Controls (SACs) because they do 
not meet the criteria descnbed in DOE-STD-1186-2004, Specific Administrative Controls, 
Section 2.1 , ''Identification of SACs." The ACs are not credited to prevent or mitigate a 
radiological accident scenario and the safety :function would not be safety class or safety 
significant for radiological protection if the :function were provided by an SSC since the related 
potential release accidents analyzed in Section 3.4 resulted in "low'' consequences (risk bin III). 
While the accident associated with SAC C.5.3 is in the ' low' consequences to the CW and MOI, 
the control protects the FW from deflagrations within process equipment or containment vessels. 

4.5 Hazard Control Derivation Basis 

Building features and controls serve to reduce the potential risk to the public and building 
workers from uncontrolled releases of radiological materials. REDOX Facility structures are 
identified as defense-in-depth equipment within the accident analyses presented in Section 3.4. 
Key programmatic commitments in Chapter 3.0 and Chapter 4.0 are elements of the site SMPs as 
described in Chapter 5.0 and specified in AC C.5.1. 

4.6 Step-Out Criteria 

The basis for the classification ofREDOX as a nuclear facility is the radioactive inventory in the 
202-S Canyon Building and the 291-S exhaust system (Table 3-2). The REDOX Facility can be 
reclassified as below HC-3 when sufficient radioactive material is removed to lower the 
radioactive material inventory below the HC-3 threshold. Reclassification of the REDOX 
Facility as a below HC-3 Facility will require DOE approval and a formal Implementation 
Verification Review. 

Those buildings identified as Less Than HC-3 facilities within this DSA may undergo demolition 
and final remediation activities using an approved Health and Safety Plan and applicable SMPs. 
Likewise, utilities that exist in the facility 'yard ' area (outside the Haz Cat 2 & 3 structures but 
within the facility boundary) that are determined to be Less Than HC-3 may also undergo 
demolition and final remediation Demolition and remediation activities are anticipated to 
include the use of equipment such as dump trucks, front-end loaders, graders, fork lifts, cranes, 
etc. The activities may require the use of scaffolding or other temporary structures to facilitate 
demolition Demolition and final remediation impacts on adjacent nuclear facilities shall be 
evaluated using the USQ process and may be pursued provided the USQ evaluation yields a 
negative USQ. 

For buildings and utilities that are not designated as Less Than HC-3 in the existing DSA, a 
separate Final Hazard Categorization document demonstrating the building/utilities are Less 
Than HC-3 shall be prepared and submitted to RL for approval Upon approvai the demolition 
and final remediation activities associated with the buildings and utilities adjacent to the nuclear 
facilities shall be evaluated using the USQ process and, provided the USQ review yields a 
negative USQ, they may undergo demolition and final remediation using an approved Health and 
Safety Plan and applicable SMPs. Demolition and remediation activities are anticipated to 
include the use of equipment such as dump trucks, front-end loaders, graders, fork lifts, cranes, 
etc. The activities may require the use of scaffulding or other temporary structures to facilitate 
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dellX)lition The applicable nuclear :facility DSA will be revised to reflect this new hazard 
categorization and building status in the next annual update as appropriate. 
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5.0 Safety Management Programs 
A summary of the key progrannnatic connnitments is provided in this chapter. Additional detail 
regarding the requirements, drivers, and program descriptions may be fowxi in HNF -11724, 
CH2M HILL Plateau Remediation Company Safety Management Programs . 

Additionally, there are other site programs that are implemented by the performing organization 
to fulfill CHPRC 's connnitments to the Integrated Environment, Safety and Health Management 
System (ISMS). Details of the approved system, especially for the work control processes may 
be fowxi in PRC-MP-MS-003, Integrated Safety Management System/Environmental 
Management System Description. 

5.1 Prevention of Inadvertent Criticality 

The Hanford Site Criticality Safety Program (HNF-7098) is implemented through :facility 
programs and procedures. The REDOX Facility is classified as a limited-control :facility because 
the contents may contain greater than half of a minimum critical mass, but a criticality is 
determined to be incredible in HNF-36331. 

Criticality safety activities are generally limited to maintenance of applicable postings and 
periodic inspection. The Criticality Safety Program is described in Chapter 6.0 of HNF-11724. 
No exceptions are taken to the key attnbutes pertaining to a limited-control :facility, as described 
in HNF-11724. 

5.2 Radiation Protection 

The Radiological Protection Program implements applicable regulatory (10 CFR 835 
''Occupational Radiation Protection") and other contractual requirements. The program is based 
on functional or operational organizations implementing the necessary requirements. The 
Radiological Control Program is descnbed in Chapter 7 .0 of HNF-11724. No exceptions are 
taken to the key attributes as described in HNF-11724. 

5.3 Hazardous Material Protection 

Hazardous material protection is implemented as part of the CHPRC ISMS. The Hazardous 
Material Control Program is fowxi in Chapter 8.0 of HNF-11724. No exceptions are taken to the 
key attributes as described in HNF-11724. 

5.4 Radioactive and Hazardous Waste Management 

Radioactive and hazardous waste management is implemented as part of the CHPRC ISMS. The 
Radioactive and Hazardous Waste Management Program is fowxi in Chapter 9.0 ofHNF-11724. 
No exceptions are taken to the key attnbutes as described in HNF -11 724. 
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5.5 Initial Testing, In-Service Surveillance, and 
Maintenance 

Initial testing, in-service surveillance, and maintenance are implemented as part of the CHPRC 
ISMS. The REDOX Facility is ctnTently in S&M mode with limited occupancy for S&M 
activities. The building is normally locked and access is controlled by approved procedures of 
the CP S&M Organiz,ation The scope of activities to be performed is smnmariz.ed in 
Section 2.2. The Initial Testing, In-service Surveillance, and Maintenance Program is found in 
Chapter 10.0 ofHNF-11724. No exceptions are taken to the key attributes as described in 
HNF-11724. 

5.6 Operational Safety 

Operational safety is implemented as part of the CHPRC ISMS, which includes application of 
the requirements of CRD O 422.1 , Conduct of Operations. The Operational Safety Program is 
found in Chapter 11. 0 of HNF -11 724. No exceptions are taken to the key attributes as described 
in HNF-11 724. 

5.7 Fire Protection 

The fire hazards are identified in the FHA (CP-45673) and analyz.ed in Chapter 3.0 of this DSA. 
The remaining fire hazards relate to the building construction, potential ignition sources 
(electrical power and equipment), and residual radiological contamination The Fire Protection 
Program ensures that the necessary systems, maintenance, and system controls are integrated into 
the activities at the facility. The fire alarm system has been deactivated. The C P S&M 
Organization implements work controls that include control of transient combustibles. The Fire 
Protection Program is described in a portion of Chapter 11.0 of HNF-11724. The key attributes 
pertaining to fire protection, as described in HNF -11724 apply except for KA 11-5. There are no 
safety basis requirements for the deactivated facility fire suppression system National Fire 
Protection Association (NFP A) inspection, testing, and maintenance requirements are not 
applicable to this deactivated system 

Under the ctnTent facility mission of S&M, physical changes to the building are not significant 
and fixed combustible or process related combustible controls are not required. However, 
contingency activities such as characterization, system deactivation, and decontamination/ 
stabilization may require relatively small amounts of transient combustibles. The Fire Protection 
Program for S&M includes management of transient combustibles, life safety, and hot work 
permits. These types of controls will be implemented by application of the job hazard analysis 
and work control processes, as required by the hazards and controls of the work activities. 

5.8 Procedures and Training 

Procedural development and training are implemented as part of the CHPRC ISMS. The 
procedure development program employs a graded approach to ensure that work processes are 
controlled by approved instructions, procedures, design documents, technical standards, or other 
hazard controls adopted to meet regulatory or contractual requirements appropriate to the 
specific tasks to be performed. The training program provides employees, required to perform 
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specified job reqwrements, with the training necessary to become qualified and maintain 
qualification A description of the procedwes development and training programs may be found 
in HNF-11724, Chapter 12.0. No exceptions are taken of the key attributes as descnbed in 
HNF-11724. 

5.9 Human Factors 

Chapter 13.0 ofHNF-11724 has no application to REDOX. As a facility in S&M and waiting 
final disposition, human factors have no design application 

5.10 Quality Assurance 

CHPRC implements a Quality Asswance (QA) Program meeting the reqwrements of 
10 CFR 830, Subpart A, "Quality Assurance Requirements," in accordance with PRC-MP-QA-
599, Quality Assurance Program. The QA Program is described in Chapter 14.0 in HNF-11724. 
No exceptions are taken to the key attributes as described in HNF -11724. 

5.11 Emergency Preparedness Program 

CHPRC implements the DOE Emergency Management Plan through its Emergency Response 
Program The implementing organiz.ation prepares and maintains hazard assessments and 
response plans for applicable facilities. Facility staff is trained and practice drills are used to 
enswe a timely and effective response should an emergency occw. While the CP S&M 
Organiz.ation will perform drills annually, they will not be performed for every :facility annually. 
The Emergency Preparedness Program is described in Chapter 15.0 ofHNF-11724. No 
exceptions are taken to the key attributes as described in HNF-11724. 

5.12 Management, Organization and Institutional Safety 
Provisions 

Management, organization, and institutional safety provisions are implemented as part of the 
CHPRC ISMS. The details of management, organization, and institutional safety policies are 
summariz.ed in Chapter 17. 0 of HNF -11724. No exceptions are taken to the key attributes as 
described in HNF-11724. 
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Appendix A 
REDOX Facility Hazard Evaluation 

A.1 Hazards Identification 
The methodology used to identify hazards at the Reduction-Oxidation (REDO:)() Facility is 
described in Section 3.3 of this Documented Safety Analysis (DSA). The hazard analyses that 
were previously in the REDOX Facility Safety Analysis Report (BHI-01142) were updated for 
this DSA. A hazard checklist and energy verification was prepared to verify the adequacy of the 
hazard identification and is provided in Table A-1. The hazard identification, which is provided 
in Table A-2, bas six cohnms and surmnariz.es the intrinsic hazards of the plant. The cohnnn 
headings and content are described in the following paragraphs. 

A supplemental hazards analysis was conducted in 2015 to address remediation of the H-4 
sample line. This supplemental hazards analysis drove the need for SAC C.5.3, ''Flammable 
Atrmsphere Control" See CP-58929 REDOX H-4 Line Remediation Hazards Analysis for full 
details. 

Column 1. Hamrd Type 

This cohnnn identifies the type of hazard investigated. Haz.ard types investigated included the 
following: radioactive material, direct radiation, fissionable material, hazardous material 
(ie. , toxic, carcinogenic), biobazards, flammable/combustible material, reactive material, 
electrical energy, thermal energy, kinetic energy, and high pressure. 

Column 2. Location 

This cohnnn identifies the location investigated for the presence of the hazard type. Since the 
202-S Canyon Building is relatively large, it was subdivided into specific process and operating 
areas (e.g. , canyon, operating gallery, silo, etc.) for hazards identification purposes. Refer to 
Chapter 2.0, ''Facility Description," for detailed information. 

Column 3. Form 

This cohnnn specifies the form of the hazard type. For example, the baz.ard type ''hazardous 
material" is present in the 202-S Canyon Building silo in the form of sodium hydroxide. Note 
that this cohnnn is not intended to provide a detailed identification of the chemical (e.g., oxide) 
or physical (e.g. , crystalline) form of the hazard type. Such detail is not considered at the baz.ard 
identification stage of a safety analysis. 

Column 4. Quantity 

This cohnnn quantifies the form of the hazard type. Measured values are presented when 
relevant and available. 

Column 5. Remarks 

This cohnnn presents information that provides for a better understanding of the baz.ard type, 
location, form, and quantity. 

Column 6. References 
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1rus column lists the information sources used to identify the location, fonn, and quantity of a 
given hazard type. 

A.2 Hazards Evaluation 
Evaluations doctnnented in Table A-3 are applicable to the facility segments that contribute to 
the hazard classification of nuclear hazard category (HC) 3 or greater. Ancillary facilities that 
are less than the nuclear category 3 classification criteria are defined in Table 2-1 of this DSA 
and require no evaluation in this appendix. The methodology used to perform a preliminary 
evaluation of identified hazards is described in Section 3.3.2, ' 'Hazard Analysis. " The resuhs of 
this methodology are presented in Table A-3. 

The hazards evaluation associated with the H-4 sample line is contained in CP-58929 REDOX H-
4 Line Remediation Hazards Analysis. 

Table A-3 has twelve columns. The column headings and content are described in the following 
paragraphs. 

Column 1. Item 

1rus column sequentially mnnbers the table rows for ease of reference. 

Column 2. Potential Event 

1rus column identifies an event (e.g. , fire) that, if it were to occur, could resuh in negative 
consequences to workers, the public, or the environment. 

Column 3. Location 

1rus column identifies the building (e.g. , 202-S Canyon Building), or a specific location within a 
building (e.g. , PR cage) impacted by the potential event. Refer to Chapter 2.0, ''Facility 
Description, " for detailed information. 

Column 4. Hazard Type 

1rus column identifies the type of hazard (e.g. , radioactive material) that could negatively impact 
workers, the public, or the environment. Column entries are selected from Table A-2, as 
appropriate. 

Column 5. Event and Possible Causes 

1rus column describes the impact of the event at the location being evaluated and identifies 
possible causes. For example, a loss of electrical power caused by equipment failure can resuh 
in a loss of negative pressure differential and lead to the migration of contamination 

Column 6. Structures, Systems, and Components 

1rus column identifies SSC(s) (e.g., sand filter) that potentially serve a preventive or mitigative 

fimction 

Column 7. Administrative 

1rus column identifies administrative features (e.g. , emergency procedures) that potentially serve 
a preventive or mitigative fimction 
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Column 8. "C" 

This colurm identifies the consequence ranking assigned to the event that assumes oo mitigative 
or preventive controls. 

Column 9. "F'' 

This colurm identifies the frequency ranking assigned to the event that assumes oo mitigative or 
preventive controls. 

Colunm 10. Risk Bin Values and Selection for Additional Analysis 

This colurm identifies the applicable risk value and indicates (e.g., yes/oo) if the event has been 
selected for additional evaluation/accident analysis. 

Colunm 11. Hai.ard Beyond Standard Industrial Hai.ard 

This colurm indicates (e.g., yes/oo) if the hazards posed by the potential event are beyond those 
found in standard industrial settings. 

Colunm 12: Comments 

This colurm provides rationale for detennining if the hazard is a standard industrial hazard and 
ackoowledges the role of the safety management programs. 

Table A-1. REDOX Facility Hai.ard Identification Checklist and Energy Verification 

RIDOX, Hazard Identification Checklist and Energy Designators 

WTE Low Thermal Energy AE Acoustic Energy BIO Biological 

• I Cryogenic Syst ems rijl I Equipment/Platform Vibration rijl I Animal/Insect Hazard 

• I.I Freeze Seal Equipment rijl 2 Equipment Rooms rijl I.I Dead Animals 
rijl 1.2 Liquid N2 in Dewars • 2 .1 Mot or Rooms rijl 1.2 Animal Droppings 

• 1.3 Liquid N2 in Tanks • 2.2 Pump Rooms rijl 1.3 Animal Bites 

• 1.4 Liquid N2 Production rijl 2.3 Fan Rooms rijl 1.4 Insect Bites 

• 1.5 Other Cryogenic Syst ems rijl 2.4 Compressor Rooms rijl 1.5 Insect St ings 

• 2.5 Other Equipment Rooms rijl 2 P Ian t Hazards 
rijl 2 Low Ambient Temperatures rijl 2. 1 Allergens (Dust ) 
rijl 2. 1 Lossof HVAC rijl 3 Decontamination & rijl 2.2 T oxins 

[system implcts] Size Reduction Tools rijl 3 Disease Related Hazards 
Ciil 2.2 LossofHVAC Ciil 3 .1 Cutting Devices Ciil 3. 1 Bacteria 

[ worker impacts] rijl 3.2 Decontamination Devices rijl 3.2 Viruses 
• 2.3 Freezers/Chillers rijl 3.3 Abrading Devices • 3.3 Sewage 
• 2.4 Other LowTemperatures • 3.4 Other AE Tools • 3.4 Blood/Body Fluids 

• 3.5 Medical Waste 
• 3 Other LOTE Hazards • 4 Other AE Hazards • 4 Oth er BIO Hazards 
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Table A-1. REDOX Facility Ha:zard Identification Checklist and Energy Verification 

NPH Natural Phenomena 0 TH Other KE Kineti c Energy 

l:isJ I Earthquakes l:isJ I lnert/LowO2 Atmosphere l:isJ I Yeh icle/f ransport Devices in 

l:isJ 2 Natural Radiation l:isJ I.I Dust [breathing] Motion 

l:isJ 3 Lightning l:isJ 1.2 N2/He Atmosphere • I.I Rail Cars/Trains 

l:isJ 4 Solar/Heat Wave l:isJ 1.3 Confined Spaces l:isJ 1.2 Excavatorn/Backhoes 

l:isJ 5 Range Fire l:isJ 1.3 .1 Tanks l:isJ 1.3 Cranes/Crane Loads 

l:isJ 6 Dust/Sand • 1.3 .2 Basins l:isJ 1.4 Trucks/Cars 

l:isJ 7 Fog l:isJ 1.3.3 Manholes l:isJ 1.5 Forklifts/LDaders 

l:isJ 8 Heavy Rain l:isJ 1.3.4 Pits • 1.6 Conveyors 

l:isJ 8.1 Flooding [from rain] l:isJ 1.4 Trench/Excavation Collapse l:isJ 1.7 Man-Powered Devices in Motion 

• 8.2 Sediment Transport l:isJ 1.5 Water in Confined Space l:isJ 1.7.1 Hoists 

l:isJ 9 Hail • 1.6 Other LowO2 Atmospheres l:isJ 1.7.2 Carts/Dollies 

l:isJ 10 Low Temperatures • 1.8 Other Device in Motion 

l:isJ II Freeze l:isJ 2 Inadequate Visibility 

l:isJ 12 Heavy Snow l:isJ 2.1 Respirator Fogging l:isJ 2 Loaded Transports in Motion 

l:isJ 13 High Winds l:isJ 2 .2 Dust [ visibility J l:isJ 2.1 Crane Loads [loaded] 

• 14 Tornadoes l:isJ 2 .3 Glare l:isJ 2.2 Trucks [loaded] 

• 15 Volcanoes • 2.4 Other Impaired Visibility l:isJ 2 .3 Forklifts [loaded] 

l:isJ 16 Volcanic Ash • 2.4 Conveyors (loaded] 

• 17 OtherNPH l:isJ 3 External/Offsite Event l:isJ 2.5 Loaded Man-Powered Transports 
l:isJ 3.1 Aircraft Crash in Motion 

• 3.2 Offsite Transportation Accident l:isJ 2 .5.1 Hoists [loaded] 

• 3.3 Offsite Explosion l:isJ 2 .5.2 Pallet Jacks [loaded] 

l:isJ 3.4 Major Fire l:isJ 2 .5.3 Carts/Dollies [loaded] 

• 3.5 Reservoir Failure • 2 .6 Other Transport in Motion 

• 3.6 Other External Event 
l:isJ 3 Decontamination & Size 

l:isJ 4 Unknown Material Reduction Tools 

l:isJ 5 Unknown Configuration l:isJ 3.1 Impact Tools 

• 6 Other 0TH Hazards l:isJ 3.2 Projectile Tools 

• 3.3 Other KE Tools 

• 4 Relief Valve Blow-down 

• 5 Other KE Hazards 
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Table A-1. REDOX Facility Hazard Identification Checklist and Energy Verification 

LOEE Los s of Electrical Fnergy CM Chemical Materials CE Chemical Fnergy 

~ I Loss of Powered Equipment ~ I Toxins ~ I Oxidizers 
~ I. I Motor Stoppage • I.I Hepatotoxins [Carbon • I.I Organic Peroxides 

~ 1.2 Pump Stoppage Tetrachloride] ~ 1.2 Corrosives/ Acids/Reagents/ 
~ 1.3 Fan Stoppage in Areas with • 1.2 Nephrotoxins [Chloroform] Bleaches [in use] (Spray for 

Differential Pressure ~ 1.3 Neurotoxins [Mercury) bio logical) 

~ 1.3. 1 Flow Reversa l ~ 1.4 Reproductive Toxins [Lead] ~ 1.3 Residual Corrosives/Acids 

• 1.3.2 Supply Fan Pressurization • 1.5 Toxic Agents [Strychnine) ~ 1.4 Battery 

• 1.3.3 Static Air Situation ~ 1.6 Agents that Attack the Lungs • 1.5 Other Oxidizers 

~ 1.4 Fan Stoppage in Ventilated [Asbestos] 
Areas ~ 1.6.1 Ceiling Tiles/Insulation • 2 React iv es 

~ 1.4.1 Accumulation of Hazardous ~ 1.7 Agents that Attack the Skin • 2 .1 Water Reactives [Sodium] 
Vapors [Acetone] • 2.2 Shock Sensitive Chemicals 

~ 1.4.2 Accum ulation of Asphyxiants ~ 1.8 Agents that Attack the Eyes (Nitrates] 

~ 1.4.3 Accumulation of Flammable [Organic Solvents) • 2 .3 Peroxides/ Superoxides/Ethers 
Gases • 1.9 Agents that Attack the Mucous • 2.4 Explosive Substances 

• 1.5 Compressor Stoppage Membranes [Ammonia] • 2.4.1 Electric Squibs 

• 1.5.1 Loss of Air (dry-pipe) ~ 1.1 0 Agents that Attack the Blood • 2.4.2 Dynamites/Caps/ Primer Cord 

• 1.5 .2 Loss of Air [no inert) [Carbon Monoxide/ Cyanides] • 2.4.3 Dusts [ explosive] 

• 1.5.3 Reduced PP E Pressure ~ I.II Carcinogens [Carbon • 2.5 Other Reactives 
~ 1.6 Loss of Heaters Tetrachloride, PCBs] 

~ 1.6. 1 System Freeze Impacts ~ 1.12 Sensitizers [Beryllium/F.poxy ~ 3 Other Chemical Energy Hazards 

~ 1.6.2 Worker Freeze Impocts 
Resins] ~ 3. 1 Corrosion/Oxidation [rust) 

• 1.7 Loss of Coolers/Chillers • 1. 13 Irritants [Calcium Chloride) ~ 3.2 Bonding Agents 

• 1.7. 1 System Overheat Impacts ~ 1.14 Pesticides/Insecticides ~ 3.2.1 Sealants/Fixatives 

• 1.7.2 Worker Overheat Impacts ~ 1.1 5 Herbicides ~ 3.2.2 Epoxies/ Adhesives 

• 1.8 MisdirectedFlowdueto Loss of • 1.16 Other Toxins ~ 3.3 Refrigerants/Coolants [Propylene 
Valves/Dampers 

• 2 Asphyxiants 
Glyco l) 

• 1.9 Loss Instrumentation • 3.4 Water Treatment Products 

• I.IO Other Equipment Loss ~ 3 Miscellaneous Chemicals/Groups ~ 3.5 Decontamination Chemicals 
~ 3.1 Hazardous Wastes [RCRA, ~ 3.6 Miscellaneous Laboratory 

~ 2 Inadequate Lightffilum ination TSCA] Chemicals 

~ 2 .1 Operations lmpocts • 3.2 Creosote • 3.7 Soil/Air/Water Reactions [Buried 

~ 2 .2 Worker Impacts 
~ 3.3 Other Miscellaneous Chemicals Materials) 

~ 3 Loss of ~ 4 Incompatible Wastes 

Batteries/Direct Current Systems • 4 Other CM Hazards • 5 High Temperature Wastes 

• 4 Other LOEEHazards • 6 Other CE Hazards 
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Table A-1. REDOX Facility Hamrd Identification Checklist and Energy Verification 

ME Mechanical Fnergy TP Thermal Potential Fnergy EE Electrical Fnergy 

~ I Transverse [single direction] ~ I Flammable Gases ~ I High Voltage Equipment 
Motion Devices ~ 1.1 Natural Gas/Propane (Fmk Lift) ~ 1.1 Power Transmission Equipment 

~ I. I Forklift Tines [puncture] ~ 1.2 W ekling/Cutting Gases ~ I. I. I Wiring [high vo ltage] 
D 1.2 Piston Compressors [crush] D 1.3 Laboratory/Calibration Gases ~ 1.1 .2 Overhead Transmission Lines 
D 1.3 Presses [crush] D 1.3. 1 Methane'Butane ~ 1.1.3 Transformers [high voltage] 
~ 1.4 Pinch Points [pinch] D 1.3 .2 H2 [lab] D 1.1.4 Switchgear [high vo ltage] 
~ 1.5 Sharp Edges/Objects [cut] ~ 1.4 Process/Reaction Off-Gases D 1.2 Capacitor Banks 
~ 1.6 Drills [puncture] ~ 1.4.1 H2 [containers] D 1.3 Lightning Grids 
~ 1.7 Sanders/Brushes [wear] ~ 1.4.2 H2 [process] D 1.4 Other High Voltage Hazards 
~ 1.8 Shears/Pipe Cutters [shear] D 1.4.3 Sewer Gas 
~ 1.9 Grinders [crush/pinch/shear] ~ 1.4.4 Carbon Monoxide ~ 2 Low Voltage Equipment 
D 1.10 Other Transverse Motion D 1.5 Other Flammable Gases ~ 2. 1 480/240/120 Volt Equipment 

~ 2.1.1 Wiring [low vo ltage] 
~ 2 Reciprocating [back and forth] ~ 2 Flammable/Combustible Liquids ~ 2.1.2 Cable Runs 

Mot ion Devices ~ 2.1 HEP A Test Aerosol Fluid ~ 2.1.3 Overhead Wiring 
~ 2.1 Vibrat ion [wear] ~ 2.2 Petrolewn Based Products ~ 2.1.4 Underground Wiring 
~ 2.2 Saws [cut] ~ 2.2.1 Gasoline ~ 2.1.5 Transformers (low vo ltage] 
D 2.3 Other Reciprocating Motion ~ 2.2.2 Diesel Fuel ~ 2.1.6 Switchgear [low voltage] 

~ 2.2.3 Oils [lube, coolant] ~ 2.1.7 Service Out lets 
~ 3 Circular Motion Devi:es ~ 2.2.4 Grease D 2.1.8 Other Electrical Equipment 
~ 3.1 Belts/Hoist Cables (pull/wrap] ~ 2.3 Vehicle/Equipment Fuel Tanks 
~ 3.2 Bearings/Shafts [wrap] ~ 2.3.1 Gaso line [tank] ~ 2.2 Temporary Power Equipment 
~ 3.3 Gears/Couplings (pull] ~ 2.3.2 Diesel Fuel (tank] ~ 2.2 .1 Diesel Units 
D 3.4 Diesel Generators/ Turbines ~ 2.4 Paint/Clean ingi DecontaminatiJn D 2.2.2 Battery Banks 

[wrap] Solvents ~ 2.2.3 12-32 voe Systems 
~ 3.5 Pwnps [wrap] ~ 2.5 Paints/Epoxies/Resins ~ 2.2.4 Other Temporary Electri:al 
~ 3.6 Fans [wrap] D 2.6 Other Flammable Liquids 
D 3.7 Rotary Compressors [wrap] ~ 2.3 Electrical Equipment [low 
D 3.8 Centrifuges (wrap] ~ 3 Combustible Solids vo ltage] 
~ 3.9 Drills/Rotary Sanders [wrap] ~ 3.1 Paper/Wood Products ~ 2.3.1 Motors 
~ 3.10 Grinders [wrap] ~ 3.2 Cloth/Rags ~ 2.3.2 Pwnps 
D 3.11 Other Circular Motion ~ 3.3 Rubber ~ 2.3.3 Fans 

~ 3.4 Plastic Materials ~ 2.3.4 Compressors 
D 4 Other ME Hazards ~ 3.4. 1 Size Reduction Tents/Permacons ~ 2.3 .5 Heaters 

~ 3.4.2 Benelex/Lexan/HDPE ~ 2.3.6 Valves/Dampers 

~ 3.4.3 Rigid Liners/Poly-Liners/ ~ 2.3.7 Power Tools 
Bagging Materials ~ 2.3 .8 lnstrwnentation 

D 3.5 Other Combust ible Solids D 2.3.9 Other Electrica l Use Equipment 

D 2.4 Grounding Grids 
~ 2.5 Static Charge 
D 2.6 Other Low Voltage Hazards 
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Table A-1. REDOX Facility Ha:zard Identification Checklist and Energy Verification 

PE Potential l<nergy PE Potential Energy (cont'd) PE Potential l<nergy (cont'd) 

~ I Pressure-Related P EHazards ~ 2 Gravity-Related P E Hazards ~ 3 Momentum-RelatedP EHazards 
~ I. I Compressed Gases ~ 2.1 Elevated Equipment/St ructures ~ 3.1 Moving Vehicle/Transport Dev res 
~ I. I. I Breathing Air/Compressed Air/O2 ~ 2. 1.1 Cranes/Hoists • 3.1.1 Rai l Cars/T rains [in motion] 
~ 1.1.2 He/ Argon/Specialty Gases ~ 2.1.2 Ducting/Ligh ts/Piping ~ 3.1.2 Cranes [in motion] 
~ 1.1.3 Refrigerants/CO2 Bottles ~ 2.1.3 Rollup Doors ~ 3.1.3 Trucks [in motion) 
~ 1.1.4 Other Bottled Gases ~ 2.1.4 Elevators ~ 3.1.4 Forklifts/Loooers [ in motion] 

• 1.1.5 Gas/ Air Receivers/ Compressors ~ 2.1.5 Roofs/P lenums • 3.1.5 Other Moving Materials 
~ 1.1.6 Other Com]X'essedGas ~ 2.1.6 Upper FloorComponents 

~ 2.1.7 Tanks/Solutions in Elevated ~ 3.2 Rotating Equipment 
~ 1.2 High Pressure Gas Systems Equipment ~ 3.2.1 Bearings/Rollers/Shafts 

• 1.2.1 Pressure Vessels • 2.1.8 Steam/Natural Gas Lines ~ 3.2.2 Gears/Couplings.IP ivot Join ts 
~ 1.2.2 Instrument/Plant Air ~ 2.1.9 Power Lines/ Transformers ~ 3.2.3 Diesel Generators/Turbines 

• 1.2.3 Chemical Reaction Vessels/ • 2.1.1 0Other Elevated Equipment ~ 3.2.4 Pumps 
Autoclaves ~ 3.2.5 Fans/ Air Movers 

• 1.2.4 Furnaces/Boilers ~ 2.2 Elevated Hazardous Materials ~ 3.2.6 Rotary Compressors 

• 1.2.5 Steam Header/Lines ~ 2.2.1 Crane Loads • 3.2.7 Centrifuges 
~ 1.2.6 Pneumatic Lines ~ 2.2.2 Truck Loads • 3.2.8 Other Rotating Equipment 
~ 1.2.7 Impact Tools ~ 2.2.3 Forklift/Other Lifts Loads 
~ 1.2 .8 Sand/CO2 Blasting Equipment • 2.2.4 Conveyor Looos • 3.3 Other Momentum PE Hazards 

• 1.2 .9 Other Pressurized Gas ~ 2.2.5 Hoist Loads 
~ 2.2.6 Cart Loads • 4 Other PEHazards 

~ 1.3 High Pressure Liquid Systems ~ 2.2.7 Hand Carried Loads 

• 1.3 .1 Water Heaters ~ 2.2 .8 Stacked Hazardous Materials 
~ 1.3.2 Excavators/Backhoes [hydraulics] • 2.2.9 Other Elevated Materials 
~ 1.3.3 Cranes [hydraulics] 
~ 1.3.4 Trucks/Cars [hydraulics] ~ 2.3 Pits/Trenches/ Excavations 
~ 1.3 .5 Forklifts [hydraulics] ~ 2.4 Elevated Work Surfaces 

• 1.3 .6 Conveyors [hydraulics] ~ 2.4 .1 Roofs/Elevated Doors/Loading 
~ 1.3.7 Hydrolazing Equipment Docks 

~ 1.3.8 Tool Hydraulic Lines ~ 2.4 .2 Stairs/Elevators 

~ 1.3 .9 Solution Transfer Systems ~ 2.4.3 Ladders/Fixed Ladders 

~ 1.3 . I 0Other Pressurized Liquids ~ 2.4.4 Cherry-Pickers/Hysters 
~ 2.4.5 Scaffolding/Scissor Jack Scaffolds 

~ 1.4 Pressurized Sy st em sf Com po nents • 2.4 .6 Other Elevated Surfaces 
~ 1.4.1 Coiled Springs 
~ 1.4.2 Stressed Members • 2.5 Other Gravity PE Hazards 

~ 1.4.3 Torqued Bolts 
~ 1.4.4 Gaskets/Seals/O ' Rings 

• 1.4.5 Fire Suppression Systems 

• 1.4.6 Other Pressurized Systems 

~ 1.5 Vacuum Systems 

• 1.6 Other Pressure PE Hazards 
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Table A-1. REDOX Facility Hazard Identification Checklist and Energy Verification 

RE Radiant Fnergy RM Radioactiw Material TE Thermal Fnergy 

~ I Direct Radiation Sources ~ I Fissile Material ~ I Chemical Reactions 

~ I. I Calibration Sources [Metals/Oxides/Residues] • 2 Pyrophoric Material 

~ 1.2 Other Radioactive Material ~ I. I Bag • 2.1 Plutoniwn/UraniumMetal 
~ 1.2 .1 Fissile Material Storage/ Holdup • 1.2 Glovebox [exposed] • 2.2 PyrophoricChemicals 

• 1.2 .2 Actinide Solutions ~ 1.3 Can • 2.3 Other PyrophoricMaterial 
~ 1.2 .3 Waste Containers (Gen erated • 1.4 Welded Can 

Waste) ~ 1.5 Drum ~ 3 Spontaneous Combustion 
~ 1.2.4 Contamination ~ 1.6 Overpack Material 

• 1.3 Other Direct Radiation Hazards ~ 1.7 Type B Shipping Container ~ 3.1 Petroleum Based Products 

~ 1.8 Ducting [ exposed] ~ 3.2 Reactive Chemicals 

• 2 Ionizing Radiation Devices ~ 1.9 Plenum [exposed] ~ 3.3 Nitric Acids/Organics 

• 2.1 Radiography Equipment ~ 1.10 Filter [ exposed] ~ 3.4 Paint/Cleaning/ Decontamination 

• 2.2 X-Ray Machines • I.I I Cooler Solvents 

• 2.3 Electron Beams ~ 1.12 Hood[exposed] ~ 4 Open Flame Sources 

• 2.4 Ultra-Intense Lasers • 1. 13 Other Solid Fissile Material ~ 4.1 Cutting Torches 

• 2.5 Accelerators ~ 4.2 Welding Torches 
---

• 2.6 Other Ionizing Hazards • 2 Actinide Solution • 4.3 Laboratory Burners 

• 2.1 Bottle • 4.4 Other Open Flames 
~ 3 Non- Ionizing Radiation Sources • 2.2 Drum 

• 3.1 Electromagnetic Sources • 2.3 Piping ~ 5 Heating Devices/Systems 

• 3.1.1 Electromagnetic Communication • 2.4 Tank • 5.1 Furnaces 
Waves • 2.5 Other Liquid Fissile Material • 5.2 Boilers 

• 3.1.2 Radio-Frequency Generators ~ 5.3 Heaters 

• 3.1.3 Microwave Frequencies ~ 3 Waste[LLW, LIM, TRU,TRM] • 5.4 Hot Plates 

• 3.1.4 Electromagnetic Fields ~ 3.1 Bag • 5.5 RTGs 

• 3.1.5 Electric Furnaces • 3.2 Glovebox [exposed] • 5.6 Other Heating Equipment 

~ 3.1.6 Computers ~ 3.3 Drum 
~ 3.2 Welding/Cutting Devices ~ 3.4 Metal Crate ~ 6 Radioactive Decay 

~ 3.2.1 Plasma Arc Magnetic Field ~ 3.5 Pipe Overpack Contain a- ~ 7 High Temperature lta-ns 

~ 3.2.2 Plasma Arc Infrared/Ultraviolet ~ 3.6 Overpack • 7.1 Lasers 

Light ~ 3.7 Shipping Cask/Sample Pig • 7.2 Incinerators/Fire Boxes 

~ 3.2.3 Welding ~ 3.8 Ducting [exposed] ~ 7.3 Engine Exhaust Surfaces 

• 3.3 Low Power Lasers ~ 3.9 Plenum [exposed] • 7.4 Steam Lines 

• 3.4 Other Non-Ionizing Hazards ~ 3.10 Filter [ exposed] ~ 7.5 Electrical Equipment 

~ 3.11 Hood[exposed] ~ 7.5.1 Electrical Wiring 
~ 4 Potential RE Sources ~ 3.12 Wooden Crate ~ 7.5.2 Portable Lamps/Lighting 
~ 4.1 Critical Masses ~ 3.13 Cargo Contain a- ~ 7.6 Welding/Cutting/Grinding 
~ 4.1.1 Solid Fissile Material ~ 3.14 Other Waste Material Surfaces 
~ 4.1.2 Liquid Fissile Material ~ 7.6.1 Plasma Arc Surfaces 

~ 4.1.3 Containerized Fissile Material ~ 4 General Contamination ~ 7.6.2 Welding Surfaces 
~ 4.2 Irradiated Equipment ~ 4.1 Contaminated Soils ~ 7.6.3 Grinder/Saw Surfaces 

• 4.3 Other Potential RE Hazan:ls ~ 4.2 Contaminated Water ~ 7.7 Friction Heated Surfaces 

~ 4.3 Contaminated Oil/ Antifreeze ~ 7.7.1 Belts [friction] 

• 5 Other RE Hazards • 4.4 Other Contamination ~ 7.7.2 Bearings [friction] 

- -- • 7.7.3 Gears [friction] 

• 5 Burial Grounds ~ 7.7.4 Power Tools [friction] 

~ 6 Other RM Hazards ~ 7.7.5 Motors/Fans [friction] 

Material in tanks • 7.8 Other High Temperature Items -

~ 8 High Ambient Ta-nperature 
Areas 

~ 8.1 Loss of Ventilation 

• 8.2 Areas Around Furnaces/Boila-s 
~ 8.3 Multiple Layers PPE 

• 9 Other TE Hazards 

A-10 



HNF-13830, Rev. 5 

Table A-2. REDOX Facility Hanird Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Radioactive 202-S Canyon Mixed fission 9,000 a beta Attempts were Historic 
Material Building: products , activity . made during assumption from 

Canyon plutonium and 1,500 Ci alpha deactivation to RHO-SD-DD-FL-

(including process americium in activity. flush systems with 001, deactivation 

cells , equipment vessels and nitric acid and report; hazards 

and piping, and piping; also water to remove identification 

deck) present as surface residual workshop . 

contamination; contamination. 

tank D-10 Liquid level in 
contains 968 gal tanks D-10 and 
and tank D-13 D-13 dropping 
contains 2,530 gal over time due to 
of contaminated evaporation . 
liquid waste 
(water). 

202-S Canyon Mixed fission 840 Ci beta Of known BHI-00994, 
Building: products, activity. quantities, majority facility staff 

PR cage plutonium and 140 a alpha of activity interviews, 

(including sample americium present activity . (i.e., 97%) present hazards 

hoods , equipment within equipment in E-16 and E-17 identification 

and piping) and piping, also concentrators. workshop. 

present as surface 
contamination . 

202-S Canyon Mixed fission Minor amounts, Some Facility staff 
Building: products, included in contamination and interviews, 

North sample plutonium and inventory airborne radiation hazards 

gallery (excluding americium in estimates for areas . identification 

PR cage) and hoods, ducting, canyon. workshop. 

south sample and piping; also 

gallery present as surface 
contamination . 

202-S Canyon Mixed fission Minor amounts, Some Facility staff 
Building products, included in contamination and interviews , 

North and South plutonium and inventory radio logical buffer hazards 

Operating, Pipe, americium in estimates for areas . identification 

and Storage equipment and canyon. workshop . 

Galleries piping; also 
present as surface 
contamination. 

202-S Canyon Mixed fission Included in The silo contained Facility staff 
Building: products, inventory solvent extraction interviews. 

Silo (processing plutonium and estimates for columns used in 

side only) americium present canyon . plutonium 
as surface separations 
contamination and processes; all 
inside equipment columns remain in 
and piping. the silo. 
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Table A-2. REDOX Facility Hazard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Radioactive 202-S Canyon Mixed fission Minor amounts , Area is designated Facility staff 
Material Building: products , included in as a surface interviews . 
(cont.) Remote shop (east plutonium and inventory contamination and 

end of the canyon americium present estimates for airborne radiation 

at the cell floor as surface canyon. area . Radiation 

level) contamination. area adjacent to 
sump in southwest 
comer. Significant 
contamination 
potentially present 
in decon hood 
(located in the 
outer decon room) 
and wind tunnel. 

202-S, D cell Low-level Tank D-10 Waste transferred Facility staff 
radioactive liquid approximately from 222-S and is 
waste. 420 gal uncharacteriz.ed. 

Tank D-13 
approximately 
5560 gal 

291-S Exhaust Mixed fission Estimated 8,000 No data could be Facility walk 
Fan Building products ; Ci beta activity . found to indicate down; hazards 

(including sand fissionable Estimated 340 Ci the inventory of identification 

filter) material. alpha activity radioactive workshop; and 

(equivalent to material in the 0200W-CA-

5.6 kg 239Pu). sand filter. N0007. See 

Minor surface Estimates Section 3.2 

contamination in calculated used 

the soil around the historic stack 

filter building. emission data and 

Some 
a filter efficiency 

contamination 
of99.95% (as a 

internal to the 
reference point, the 

exhaust fans. 
T Plant sand filters 
contain 50 Ci 
alpha); building is 
designated as a 
radiological buffer 
area and the fans 
are posted as 
contamination 
areas . 
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Table A-2. REDOX Facility Ha7.ard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Radioactive 291-S-l stack Mixed fission Minor levels of Stack ro utinely Hazards 
Material products , fixed was hed during evaluation 
(cont.) p lutonium and contamination . operations , top workshop. 

americium present 100 ft of stack 
as surface lined with stain less 
contamination . stee~ stack 

equ ipped with a 
record sampler and 
beta/gamma 
mon itors . 

292-S Control and Mixed fission 4 Ci beta activity. Seal pot is used for Historic 
Jet Pit House products, condensate assumption from 
Building plutonium and collection from RHO-SD-DD-FL-

americium present concrete encased 001, staff 
as surface lines , sand filter, interviews . 

contamination and and 291-S-l stack; 
contaminated bu ilding lower 
liqu id waste level is posted as a 
(water). contaminat ion area 

and upper level is a 
radio logica l buffer 
area . 

2904-SA Cooling Mixed fission Negligible-Minor Below-grade weir Hazard evaluation 
Water Sampling products, levels. previously used for workshop, facility 
Building plutonium and sampling/divers ion interviews . 

americium present ofliqu id waste. 
as surface Currently posted as 
contamination, a contamination 
and contamination area . 
in equipment. 

293-S Nitric Acid Mixed fiss ion 4 Ci beta, Upper level of Historical 
Recovery and products , 1 Ci Pu. bu ilding contains assumption from 
Iodine Backup plutonium and fiber filter media RHO-SD-DD-FL-
Building americium present (wh ich is 001, staff 

as surface contaminated from interviews. 
contamination, operational use) 
and contamination and is designated 
in equ ipment. as a radio logical 

buffer area; lower 
area contains 
exchange co lumns 
and is des ignated 
as a contamination 
area. 
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Table A-2. REDOX Facility Hazard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Radioactive 2711-S Stack Gas Mixed fission Negligible-minor Some areas of Facility staff 
Material Monitoring products, and amounts from air building are interviews, survey 
(cont.) Building plutonium and sample collection. designated as data. 

americium present contamination 
within equipment. areas, other 

portions are 
radiological buffer 
areas . 

2715-S Storage None. None. Facility cleaned in Hazards 
Building 1993 evaluation 

workshop, facility 
interviews. 

2718-S Sand Mixed fission Minor Building is posted Facility staff 
Filter Sample products, contamination is as a contamination interviews. 
Building plutonium and assumed to and radiation area. 

americium present remain . 
as surface 
contamination, 
and contamination 
in piping. 

276-S Solvent Mixed fission Negligible-minor Of the three tanks , Internal WHC 
Handling products, quantities. most of the memorandum 
Building plutonium and contamination is from 

americium; present in tank Decommissioning 
material is present 276-S-0-2; surface Engineering to 
in the form of contamination in hexone file 
surface the building is (WHC 1989). 
contamination in minimal; building Facility walk 
the building, is designated as a down. 
tanks, and piping. radiological buffer 

area. 

276-S hexone Mixed fission Negligible-minor Sludge was fixed WHC-EP-0570, 
tanks products, amounts of and stabiliz.ed with 0200W-US-

plutonium and contamination was grout for interim N0217 
americium; found in the closure. 
contamination is sludge of the 
present in fixed tanks . 
and hardened 
residue. 
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Table A-2. REDOX Facility Hazard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Radioactive 211-S liquid Mixed fission Negligible Tanks were Facility walk 
Material chemical storage products present quantities . emptied and down; facility 
(cont.) tank farm as surface flushed during staff inteiviews . 

contamination on deactivation ; no 
surrounding soils . known internal 

contamination ; 
contaminated soils 
believed to have 
migrated into the 
tank farm from 
other surface 
contamination 
areas , two storage 
pits in tank farm 
used for radiation 
instrument 
calibration 
suiveyed and no 
sources present. 

202-S column Mixed fission Minor quantities There are currently Facility staff 
laydown trench products, present as surface no columns in the inteiviews . 

plutonium and contamination trench. Leaks from 
americium within the trench. columns during 

Assay during 223- former transport 
S preparation and storage 
indicates < 1 gram activities resulted 
Pu . in contamination of 

the trench; posted 
as a radiation area. 
Lead shielding 
installed in first 
portion of trench in 
1990 to reduce 
exposures. 

Direct 202-S Canyon Mixed fission 9,000 0 beta Interior of process WHC-EP-0619, 
Radiation Building products present activity. cells likely in high facility staff 

Canyon as surface 1,500 Ci alpha radiation area ; inteiviews . 

(including process contamination activity. however, the 

cells, equipment on/above deck, Canyon is not 

and piping, deck) and in/on cells , accessed during 
vessels, and routine S&M 
piping. activities. Canyon 

deck is posted as 
an airborne 
radiation area. 
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Table A-2. REDOX Facility Ha:zard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Direct 202-S Canyon Mixed fission Minor amounts, Area is designated Facility staff 
Radiation Building: products present included in as a radiation area interviews. 
(cont.) Remote shop (east as surface inventory based on dose rate 

end, cell floor contamination and estimates for measurements 

level) contamination Canyon. adjacent to sump in 
within equipment. SW corner. 

202-S colurm Mixed fission Minor quantities Area is designated Facility staff 
laydown trench products, present as surface as a radiation area ; interviews . 

plutonium and contamination dose rate could be 
americium within the trench . due to shine from 

roll-up door at base 
of silo or from 
contamination 
within trench. 
Lead shielding 
installed in first 
portion of trench in 
1990 to reduce 
exposures. 

Fissionable 202-S Canyon 239Pu present in 1,500 Ci alpha Attempts were Historic 
Material Building Canyon process cell activity. made during assumption from 

Canyon equipment and deactivation to RHO-SD-DD-FL-

(including process piping and present flush systems with 001, deactivation 

cells, equipment as surface nitric acid and report, hazards 

and piping, deck) contamination. water to remove identification 
residual workshop. 
contamination. 

202-S Canyon 239Pu present in 140 Ci alpha Majority of activity BHl-00994, 
Building equipment and activity. (i.e., 97%) present facility staff 

PR cage piping. in E-16 and E-17 interviews, 

(including sample concentrators. hazards 

hoods, equipment identification 

and piping) workshop. 

291-S Exhaust 239Pu in sand Estimated Material dispersed Facility walk 
Fan Building filter. inventory of within sand filter down, hazards 
(including sand 340 Ci alpha . matrix. Estimated identification 
filter) inventory workshop, 

calculated using 0200W-CA-
historic stack N0007. 
emission data and 
a filter efficiency 
of99.95% (as a 
reference point, the 
T Plant sand filters 
contain 50 Ci 
alpha). 
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Table A-2. REDOX Facility Ha7.ard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Hazardous 202-S Canyon Residues of Residuals Equipment and WHC-EP-0619, 
Material Building former process remaining piping flushed to hazards evaluation 
( e.g., toxic, Canyon chemicals and following remove residual workshop. 
carcinogenic) (including process chemicals used for deactivation . contamination 

cells, equipment deactivation during 

and piping, deck) potentially present deactivation; 
in process process chemicals 
equipment (pipes include nitric acid, 
and vessels) and aluminum nitrate, 
as contaminants ammonium 
on surfaces from fluoride, sodium 
spills and leaks . hydroxide, and 

Acetylene ammonium 

tetrabromide (red dichromate; 

oil) and mercury chemicals used in 

heels present in deactivation 

some deactivated (i.e., flushing) 

instruments . include 
permanganate, 
dilute nitric acid, 
oxalic acid . 

202-S Canyon Bery ilium in Trace quantities . Small quantities of Staff interviews . 
Building process equipment beryllium were 

Dissolver cells and piping. used in the 

(A, B, and C fabrication of fuel 

cells), waste elements . Trace 

transfer lines, quantities of beryl-

waste treatment lium are 

cell (D cell) conceivably 
present in the 
dissolver and waste 
processing cells 
and associated 
piping. 

202-S Canyon Sodium Minor quantity. Bulk removal of WHC-EP-0619 , 
Building hydroxide. sodium hydroxide staff interviews . 

performed but lines 

North and south and funnel drains 

pipe galleries not flushed . 

202-S Canyon Sodium Residual Bulk sodium Staff interviews. 
Building hydroxide. quantities . hydroxide removed 

AMU section of from AMU tanks 

silo but funnel drains 
and floor drains 
not flushed . 
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Table A-2. REDOX Facility Ha:zard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Hazardous 202-S Canyon Solvents and Minor quantities . Placed in storage Staff interviews. 
Material Building cleaners . cabinet in 
( e.g ., toxic, Service areas southwest comer 
carcinogenic) of office area . 
(cont.) 

276-S Solvent None. None. Facility WHC-EP-0619 
Handling deactivation (triple and WHC (1989). 
Building flu shing) removed 

bulk materials ; the 
effectivenes s of the 
flushing was 
determined to be 
high when some 
tanks were re-
opened and 
sampled, tanks are 
confirmed empty. 

276-S hexone Residual solids . Unknown. Remaining 0200W-US-
Tanks Assumed to be material following N0217-02. 

250 gal of distillation and 
distillation sludge removal of 
and 30 gal 35,000 gal of 
hexone- mixed-waste 
contaminated hexone solvents . 
liquid . Testing indicates 

residual hazard 
remains. Material 
is grouted . 

211-S liquid Residual process Residual volumes Facility Facility walk 
chemical storage chemicals in are unknown but deactivation down. 
tank farm piping and very small. removed bulk 

equipment. materials ; process 
chemicals include 
nitric acid , 
aluminum nitrate, 
ammonium 
fluoride, sodium 
hydroxide, and 
ammonium 
dichromate. 
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Table A-2. REDOX Facility Hazard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Hazardous REDOX Facility Asbestos Unknown Asbestos BHl-00066, 
Material insulation , fiiab le quantities abatement program WHC-EP-0619, 
(e.g ., toxic, A ll buildings if degraded or was carried out facility walk 

carcinogenic) (except 2715-S damaged. with stabilization down . 
(cont.) and 2710-S) of existing as bestos 

for 202-S Canyon 
Building galleries 
and office areas , 
276-S, and 
211-S tank farm 
piping and, 
ongoing equipment 
annual assessment 
performed . 

REDOX Facility: Lead-based paint. Not quantified. None. Staff interviews. 

All buildings 

Biohazard REDOX Facility : Rodents , insects, Greater activity Because there is WHC-EP-0619. 

All buildings snakes ; bird and than normally very little human 
an irna 1 feces. occupied facilit ies . act ivity in and 

around the 
REDOX Facility, 
increased rodent, 
insect and snake 
activity can be 
expected. 

Flammable/ 202-S Canyon Wooden box. One wooden Assessed as See FHA 

Combustib le Building: jumper storage negligib le to low. (CP-45673). 
Material box on canyon 

Canyon deck per FHA 

(including process (CP-45673). 

cells, equipment 
and piping, deck) 

202-S Canyon PMMA. See PR cage fire Walls of cage. See PR cage fire 
Building: evaluation. evaluation 
PR cage (CP-45673). 

202-S Canyon Transient loading. See FHA Assessed as See FHA 
Building (CP-45673). negligible to low. (CP-45673). 
Galleries and 
service areas 

202-S Canyon Potentia lly PCB- Total of 17 See FHA See FHA 
Building: contaminated mineral oil-filled (CP-45673). (CP-45673). 

Silo mineral oil viewing windows 
contained in lead located between 5 
g lass windows . levels of AMU. 
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Table A-2. REDOX Facility Hazard Identification 

Hazard 
Type 

Location Form Quantity Remarks References 

Flammable/ 291-S Exhaust Oils and greases . See FHA See FHA. See FHA 
Combustible Fan Building (CP-45673). (CP-45673) (CP-45673); 
Material hazard evaluation 
(cont.) workshop 

292-S Control and -- Negligible. None. Facility walk 
Jet Pit House downs. 
Building 

293-S Nitric Acid -- Negligible. None. Facility walk 
Recovery and downs. 
Iodine Backup 
Building 

276-S Solvent -- Negligible. None. Facility walk 
Handling down. 
Building 

211-S Tank Farm -- Negligible. None. Facility walk 
down. 

Reactive 202-S Canyon Residual process Residual Residual quantities Hazards 
Material Building and deactivation quantities . of chemicals exist evaluation 

chemicals within in separate process workshop. 
process piping/equipment 
piping/equipment. that, if mixed, 

could generate 
heat/gas (e.g., 
residues ofnitric 
acid and sodium 
hydroxide). 

Electrical REDOX Facility : None outside that None outside that Electrical systemis See FHA 
Fnergy All buildings routinely routinely designed/defined/ (CP-45673); staff 

encountered in encountered in controlled for interviews . 
industry. industry. S&M activities 

(e.g., lock and tag), 
electricity as fire 
initiator evaluated 
in FHA, CP-45673 

Thermal 202-S Canyon Space heaters. Quantity of None. Hazard evaluation 
Fnergy Building temporary heaters workshop. 

Service areas listed in work 
package. 

291-S Exhaust Diesel generator. None outside that None. Hazard evaluation 
Fan Building routinely workshop . 

(outside) encountered in 
industry. 
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Table A-2. REDOX Facility Hazard Identification 

Hazard 
Location 

Type 

Kinetic 
Energy 

High 
Pressure 

AMU 

FHA 
PCB 

REDOX Facility 

All buildings 

202-S Canyon 
Building 

291-S Exhaust 
Fan Building 

REDOX Facility: 

All buildings 

REDOX Facility: 

All building 

291-S Exhaust 
Fan Building 

202-S Canyon 
Building 

aqueous makeup unit 

Fire Hazards Analysis 
poly chlorinated bipheny I 

PM MA polymethy I methacry late 

PR product receiver 
S&M surveillance and maintenance 

Form 

Structura l 
components . 

Elevators, crane, 
miscellaneous 
rotating 
equipment. 

Rotating 
equipment (i.e., 
exhaust fans). 

Aircraft crash . 

Vehicle impact. 

Compressed air. 

P-10 gas 
(10% methane in 
argon). 

WHC Westinghouse Hanford Company 

Quantity Remarks 

Not applicab le. Facilities occupied 
only infrequently 
during S&M 
act ivities . 

None outside that Industrial hazard . 
routinely 
encountered in 
industry . 

One fan runs Industrial hazard. 
durin g normal 
operation. 

Not applicable. Probab ility ofsuch 
an event is 
extremely low. 

Not applicab le. Probability ofsuch 
an event is low. 

None outside that Air compressor 
routinely located in the 291-
encountered in S Building . 
industry . 

None P-10 gas was used 
in gas proportional 
radiation detectors 
(i.e., hand/foot 
counters) located at 
select entry/exit 
points. (removed 
from service) 

A-21 

References 

Facility walk 
down and staff 
interviews . 

Facility walk 
down and staff 
interviews. 

Facility walk 
down and staff 
interviews . 

Facility walk 
down and staff 
interviews . 

Facility walk 
down and staff 
interviews . 

Hazards 
evaluation 
workshop and 
update from 
operations staff. 

Hazards 
evaluation update 
from operations 
staff. 



HNF-13830, Rev. 5 

Table A-3. REDOX Harnrds Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

Natural Phenomena 

I. Seismic 202-S Canyon Radioact ive Damage results in structural Building S&M to support H* U* I, Yes No Building 

Event Building material, fai lure of202-S Canyon structure, cell SSCs, Access structure 
toxic Building results in a loss of cover blocks . Control, Restrict provides no 

material, confinement and ventilation . coverblock mitigat ion fo r 
kinetic Shock/vibrat ion and removal, FW. No 

energy movement of Configuration additional 

structure/equipment suspends Management, controls 
hazardous materials resulting Emergency beyondSM Ps 
in an uncontro lled release to Preparedness are required. 

the environment. 

2. Seismic 29 1-S Exhaust Radioact ive Structural damage results in a Building S&M to supp ort L u lll , No No Building 
Event Fan Building, material, loss of confinement and loss st ructure, SSCs, (bounded by structure 

sand filter, toxic of ventilation fo r sand fi lter Configuration 202-S) provides no 
and material, 202-S Canyon Building. cover and Management, mitigation for 
291 -S- 1 stack kinetic Structure met UBC at time of below grade Emergency FW. No 

energy construction. configuration Preparedness additional 

Possible collapse of stack and controls 

co llapse of sand filter cover beyondSMPs 

blocks. Shock/vibrat ion and are required. 

movement of 

structure/equipment suspend 

hazardous substances 

result ing in an uncontrolled 

release to the environment. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Ris k Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Poss ible 

Event 
Location Type from 

Caus es 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analys is Industrial 
Hazard 

3. Seismic 292-S Control Radioactive Capability of faci lity to resist Sump and pit S&M to support L u IU, No No Building 

Event and Jet Pit material, seismic ground motions structure. SSCs, (bounded by structure 

House toxic unknown. Possible structural Configuration 202-S) provides no 

Building material, damage and breach of pip ing Management, mitigation for 

kinetic with associated release of Emergency FW. No 

energy residual hazardous material. Preparedness additional 

Assume structure met UBC at controls 

t ime of construction. beyond SMPs 

Possible leakage of are required. 

contaminated liquid to soil 

column via seismic-induced 

cracks in p it . 

4. Seismic 293-S N itric Radioactive, Capability of structure and Building S&M to supp ort L u III, No No Building 

Event Acid toxic equipment to res ist seismic structure. SSCs, (bounded by structure 

Recovery and material, ground motions unknown. Configuration 202-S) provides no 

Iodine Backup kinetic Possible structural damage Management, mitigation for 

Building energy and breach of scrubber and Emergency FW. No 

absorption columns and Preparedness additional 

p iping with associated release controls 

of residual hazardous material beyondSMPs 

to the environment. Assume are required. 

structure met UBC at time of 

construction. 

Possible causes: Large energy 

event 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

5. Seismic 2715-S Radioactive Capability of structure and Building S&M to support L u III, No No Building 

Event Storage toxic equipment to resist seismic structure. SSCs, (bounded by structure 

Building material, ground motions unknown. Configuration 202-S) provides no 

kinetic Possible structural damage. Management, mitigation for 

energy Assume structure met UBC at Emergency FW. No 

time of construction. Preparedness additional 

Possible causes : Large energy controls 

event with waste beyondSMPs 

accumulation are required. 

6. Seismic 27 11-S, Stack Radioactive Capability of structure and Building S&M to support L u III, No No Building 
Event Gas material, equipment to resist seismic structure. SSCs, (bounded by structure 

Monitoring kinetic ground motions unknown. Configuration 202-S) provides no 

Building energy Possible structural damage. Management, mitigation for 

Assume structure met UBC at Emergency FW. No 

tin1e of construction. Preparedness additional 

Possible causes: Large energy controls 

event beyondSMPs 

are required. 

7. Seismic 2718-S Radioactive Capability of structure and Building S&M to support L u Ill , No No Building 
Event material, equipment to resist seismic structure. SSCs, (bounded by structure 

kinetic ground motions unknown. Configuration 202-S) provides no 

energy Possible structural damage. Management, mitigation for 

Assume structure met UBC at Emergency FW. No 

time of construction. Preparedness additional 

Possible causes : Large energy controls 

event beyondSMPs 

are required. 
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Table A-3. REDOX Ha7ards Evaluation 

Hazard Summary 
Prewntative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Adminis tratiw C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

8. High Wind 202-S Canyon Radioactive Failure of202-S Canyon Building S&M to support L u Ill , No No Building 

Building material, Building roof results in loss of structure. SSCs, (bounded by structure 

toxic confinement function for Configuration seismic) provides no 

material, canyon and ga lleries ; act ive Management, mitigation for 

kinetic ventilation for all areas lost. Emergency FW. No 

energy (Note: little energy available Preparedness additional 

to suspend hazardous material controls 

within the canyon and only beyondSMPs 

minor hazardous material are are required. 

present in galleries.) 

9. H igh Wind 291 -S Exhaust Radioactive Capability of291 -S Exhaust Building S&M to support L u III , No No Building 

Fan Building, material, Fan Building to resist high structure. SSCs, (bounded by st ructure 

sand filter, toxic wind forces unknown; Configuration 202-S) provides no 

and 291-S-l material, possible structural damage Management, mitigation for 

stack kinetic and release of radioactive Emergency FW. No 

energy material. Loss of vent ilation Preparedness addit ional 

for 202-S Canyon Building. controls 

Assume structure met UBC at beyondSMPs 

time of construction are required. 
10. High Wind 292-S Control Radioactive Capability of structure to Building S&M to support L u lll, No No Building 

and Jet Pit material, resist high wind forces structure. SSCs, (bounded by structure 
House toxic unknown. Possible damage to Configuration 202-S) provides no 
Building material, above-ground structure and Management, mitigation for 

kinetic breach of piping with Emergency FW. No associated release of residual 
energy radioactive/hazardous Preparedness additional 

material. Assume structure controls 
met UBC at time of beyond SMPs 
construction. are rea u ired. 
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Table A-3. REDOX Ha7.ards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

11. High Wind 293-S Nitric Radioactive Capability of structure to Building S&M to support L u III, No No Building 
Acid material, resist high wind fo rces is structure. SSCs, (bounded by structure 
Recovery and toxic unknown. Possible damage to Configuration 202-S) provides no 
Iodine Backup material, above- ground structure and Management, mitigation for 
Building kinetic breach of absorption Emergency FW. No 

energy columns/piping with Preparedness addit ional 

associated release of residual controls 
radioactive/hazardous beyondSMPs 
material. Assume structure are required. 
met UBC at time of 

construction. 

12. High Wind 27 11-S Stack Radioactive Capability of structure to Building S&M to support L u III, No No Building 

Gas material, resist high wind forces is structure. SSCs, (bounded by structure 
Monitoring kinetic unknown. Possible damage to Configuration 202-S) provides no 
Building energy above- ground structure. Management, mitigation for 

Assume structure met UBC at Emergency FW. No 
time of construction. Preparedness additional 

controls 

beyondSMPs 

are required. 
13. High Wind 2715-S Radioactive Capability of structure to Building S&M to support L u TII , No No Building 

Storage material, resist high wind forces is structure. SSCs, (bounded by structure 
Building kinetic unknown. Possible damage to Configuration 202-S) provides no 

energy above- ground structure. Management, mitigation for 

Assume structure met UBC at Emergency FW. No 
additional 

tin1e of construction. Preparedness 
controls 
beyond SMPs 
are reouired. 
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Table A-3. REDOX HaDtrds Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

14. High Wind 27 18-S Radioactive Capability of st ructure to Building S&M to support L u III, No No Building 

Sandfilter material, resist high wind forces is structure. SSCs, (bounded by structure 

Sample kinetic unknown. Possible damage to Configuration 202-S) provides no 

Building energy above- ground st ructure. Management, mitigation for 

Assume structure met UBC at Emergency FW. No 

time of construction. Preparedness additional 

controls 

beyondSMPs 

are required. 

15. Ash and/or 202-S Canyon Radioactive It is assumed that 202-S Building S&M to supp ort L u III, No No Building 

Snow Building material, Canyon Building roof fails structure. SSCs, (bounded by structure 

Loading toxic under excessive ash and/or Configuration seismic) provides no 

material, snow loading resulting in Management, mitigation for 

kinetic impacts to hazardous Emergency FW. No 

energy materials in canyon and Preparedness additional 

galleries. controls 

beyondSMPs 

are required. 

16. Ash and/or 29 1-S Exhaust Radioactive Capability of29 1-S Building Building S&M to support L u III, No No Building 

Snow Fan building, material, to resist ash and/or snow structure. SSCs, (bounded by structure 

Loading sand filter, toxic loading unknown. Possible Configurat ion 202-S) provides no 

and exhaust material, damage to exhaust fans and Management, mitigation for 

stack kinetic loss of ventilation to 202-S Emergency FW. No 

energy Canyon Building. Weather Preparedness additional 

cover over sand filter survives controls 

no impact. beyondSMPs 

are required. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

17. Ash and/or 292-S Control Radioactive Capability of structure to Building S&M to support L u III, No No Building 

Snow and Jet Pit material, resist ash and/or snow loading structure. SSCs, (bounded by structure 

Loading House toxic unknown. Possible roof Configuration 202-S) provides no 

Building material, failure and breach of piping Management, mitigation for 

kinetic with associated release of Emergency FW. No 

energy radioactive/hazardous Preparedness additional 

material. controls 

beyond SMPs 

are required. 

18. Ash and/or 293-S Nitric Radioactive Capability of structure to Building S&M to support L u III, No No Building 

Snow Acid material, resist ash and/or snow loading structure. SSCs, (bounded by structure 

Loading Recovery and toxic unknown. Possible roof Configuration 202-S) provides no 

Iodine Backup material, failure and breach of Management, mitigation for 

Building kinetic absorpt ion column and Emergency FW. No 

energy scrubbers/piping with Preparedness addit ional 

associated release of controls 

radioactive/hazardous beyondSMPs 

material. are required. 

19. Ash and/or 2711 -S Stack Radioactive Capability of structure to Building S&M to support L u III, No No Building 

Snow Gas material resist ash and/or snow loading structure. SSCs, (bounded by st ructure 

Loading Monitoring unknown. Possible roof Configuration 202-S) provides no 

Building failure and release of Management, mitigation for 

radioactive/hazardous Emergency FW. No 

material. Preparedness. additional 

controls 

beyondSMPs 

are required. 

A-28 



HNF-13830, Rev . 5 

Table A-3. REDOX Ha7ards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Poss ible 

Event 
Location Type from 

Causes 
SSCs Adminis trative C F Additional Standard Comments 

Table A-2 Analys is Industrial 
Hazard 

20 . Ash and/or 271 5-S Radioactive Capability of structure to Building S&M to support L u III, No No Building 

Snow Storage material resist ash and/or snow loading structure. SSCs, (bounded by structure 

Loading Build ing unknown. Possible roof Configuration 202-S) provides no 

failure and release of Management, mitigation for 

radioact ive/hazardous Emergency FW. No 

material. Preparedness . addit ional 

controls 

beyond SMPs 

are required. 

21. Ash and/or 271 8-S Radioactive Capability of structure to Building S&M to sup port L u III, No No Building 

Snow Sandfilter material resist ash and/or snow loading structure. SSCs, (bounded by structure 

Loading Samp le unknown. Possible roof Configuration 202-S) provides no 

Building failure and release of Management, mitigation for 

radioactive/hazardous Emergency FW. No 

material. Preparedness. addit ional 

controls 

beyond SMPs 

are required. 

22 . Water 202-S Canyon Radioactive Water intrusion into canyon Building Surveillance L A III, No No No significant 

Int rusion Building material, or galleries leads to spread of st ructure. procedures, spill (low consequences 

Canyon and toxic contamination. response consequence) 

galleries material Possible causes : degradation procedure. 

of facility roof. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

23 . Water 202-S Canyon Radioactive Water intrusion into the PR Building Surveillance L A III, No No No significant 

Intrusion Building material cage leads to spread of structure, PR procedures, spill (low consequences 

PR cage contamination. cage sump . response consequence) 

Possible causes : water procedures. 

intrusion in Building 233-S 

process hood with subsequent 

flow to PR cage via 

interconnected drain lines. 

24. Water 202-S Canyon Radioactive Water intrusion into trench Weather S&M . L A LII, No No No significant 

Intrusion Building. material leads to spread of cover, Surveillance (low consequences 

column contamination. Possible concrete- procedures, spill consequence) 

laydown cause: local flooding, lined trench. response 

trench degradation of weather cover. procedures. 

25. Water 29 1-S Exhaust Radioactive Water intrusion into sand Weather Surveillance L A III, No No No significant 

Intrusion Fan Building, material filter leads to spread of cover, sand procedures, spill (low consequences 

sand filter, contamination filter response consequence) 

and exhaust Radioactive material sump/drain, procedures. 

stack 292-S pit 
level 

monitoring 

instruments. 

26. Water 292-S Control Radioactive Water intrusion leads to Weather/ Surveillance L A Ill , No No No significant 

Intrusion and Jet Pit material spread surface contamination. structural procedures, spill (low consequences 

House Possible cause: building covers, sump . response consequence) 

Building deterioration local runoff, procedures. 

squalls or heavy cloud burst. 
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Table A-3. REDOX Hantrds Evaluation 

Hazard Summary 
Preventative and/or ENent 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential ENent and Possible 

ENent 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analys is Industrial 
Hazard 

27. Water 293-S Nitric Radioactive Water intrusion leads to Weather/ Surveillance L A III, No No No significant 

Intrusion Acid material spread surface contamination. structural procedures, spill (low consequences 

Recovery and Possible cause: building covers, sump . response consequence) 

Iodine Backup deterioration local runoff, procedures. 

Building squalls or heavy cloud burst. 

28 . Water 2711-S Stack Radioactive Water intrusion leads to Weather/ Surveillance L A III, No No No significant 

Intrusion Gas material spread surface contamination. structural procedures, sp ill (low consequences 

Monitoring Possible cause: building covers, sump response consequence) 

Building deterioration local runoff, procedures . 

squalls or heavy cloud burst. 

29. Water 2715-S Radioactive Water intrusion leads to Weather/ Surveillance L A TII, No No No significant 

Intrusion Storage material spread surface contamination. structural procedures, sp ill (low consequences 

Building Possible cause: building covers, sump response consequence) 

deterioration local runoff, procedures . 

squalls or heavy cloud burst. 

30. Water 2718-S Radioactive Water intrusion leads to Weather/ Surveillance L A III, No No No significant 

Intrusion Sandfilter material spread surface contamination. st ructural procedures, spill (low consequences 

Samp le Possible cause: building covers, sump response consequence) 

Building deterioration local runoff, procedures. 

squalls or heavy cloud burst. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Achninis trative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

External Events 

31. Loss of 202-S Canyon Radioactive Loss of electric powerleads None S&M to support L A III, No No Risk to the 

Electrical Building material to the loss of negat ive SSCs, Access faci lity 
Power pressure differentials in 202-S Control, worker is a 

due to loss of exhaust fan in Configuration standard 
291-S. Possible migration of Management, industrial 
surface contamination to the Radiological hazard since 
environment. Protection the dominant 

Possible causes: loss of hazard is loss 

electrical feed to the faci lity , of electric 

systemorcomponent failure power, which 

within facility . applies to all 

faci lities 

(subsequent 

loss of 

confinement 

is addressed 

in Item 46). 

No additional 

controls 

beyondSMPs 

are required. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Ris k Bin 

Values and 
Selection Hazard 

Item 
Hazard Beyond 

Potential Event and Possible for 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analys is Industrial 
Hazard 

32. Loss of 29 1-S Exhaust Radioactive Loss of power leads to loss of None S&M to supp ort L A III , No No Risk to the 
Elect rical Fan Building material exhaust fan resulting in a loss SSCs, Access faci lity 

Power of negative press ure Control, Work worker is a 

differentials in 202-S. Cont ro l, standard 

Poss ible causes: loss of Configuration industrial 

electrical feed to the facility , M anagement, hazard since 

system or comp onent failure Radiological the dominant 

within facility. Protection hazard is loss 

of electric 

power, which 

app lies to all 

faci lities 

(subsequent 

loss of 

confinement 

is address in 

Item 46). No 

additional 

contro ls 

beyondSM Ps 

are required. 
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Table A-3. REDOX Hazanls Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

33. Aircraft REDOX Radioactive The probability ofan aircraft None. Emergency L EU IV, No No Building 

Imp act General material, impacting a REDOX structure Management ** struct ure 

Facility toxic is qualitatively assessed as Program, provides no 

material, being of sign ificantly low mitigation for 

kinetic probability that further FW. No 

energy consideration is not required. additional 

controls 

beyond SMPs 

are required. 

Building is 
maintained; 

no specific 

SMPto 
prevent 

aircraft 

impact. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard Beyond 
Potential Event and Possible for 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

34. Vehicle REDOX Radio- Ground vehicle imp acts None Work Control, L A III, No No Risk to the 
Imp act General logical, Staged waste, and releasing Access Controi (bounded by fac ility 

Facility hazardous residual chemicals in the Hazardous PR Cage and worker is a 
material, drums or waste boxes . M aterial program Silo Fires) standard 
kinetic Initiator of waste fire. indust rial 
energy Possible causes: mechanical hazard since 

failure, vehicle operator the dominant 
error/in cap acitat ion. hazard is 

vehicle 
impact , which 
applies to all 
fac ilities. No 
additional 
controls 
beyondSMPs 
are required. 

35. Inadvertent 202-S Canyon Radioactive No p rocess/transfer systems T ransfer lines Access and L A UI,No No No significant 
T ransfer Building material, remain. Inadvertent transfer from tank configuration of (low consequences 

canyon toxic of tank farm tank waste to farms external pipelines consequence 
material 202-S via 151-S/J 52-S blanked are controlled by and not in 

diversion boxes. outside other RL scope of 
Poss ible causes: operator diversion contractors. project 
error identi fy ing prop er boxes 151-S, operat ions) 
transfer route, operator error 152-S, 
establishing p roper transfer building 
route ( e.g., valve structure; jet 
misalignment) . transfer 

system 
deactivated. 

A -35 



HNF-13830, Rev . 5 

Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

36. Inadvertent 202-S Canyon Radioactive Inadvertent transfer from Transfer line Access and L A III, No No No significant 

Transfer Building material, 222-S Laboratory via 219-S. blanked at configuration of (low consequences 

canyon toxic Possible causes: operator 222-S external pipelines consequence 

material error identifying proper Laboratory ; are controlled by and not in 

transfer route, operator error jet transfer other RL scope of 

establishing proper transfer system contractors. Project 

route ( e.g. , valve deactivated. operations) 

misalignment) . 

37. Range Fire REDOX Radioactive Range fire assumed to spread Building S&M procedures, L A III, No (low No Risk to the 

General material, without response. Major structures. Fire Protection consequence) facility 

Facility toxic inventories are confined by Progran1, worker is a 

contamina- robust structures, soil and Emergency standard 

tion exposed surface Preparation hazard since 

contamination is assumed Program. the dominant 

susceptible. hazard is fire, 

Possible causes : Vehicle which applies 

accident , vehicle fire, lighting to all 

strike, human error facilities. No 

controls 

beyond the 

SMPs are 

required. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard Beyond 
Potential Event and Possible for 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

Internal/Operation al Events 

38. Fire 202-S Canyon Radioactive Fire in process cell suspends None Fire Protection L A Ill, No No Risk to the 
Building materia~ radioactive/toxic materials Program, S&M to (bounded by faci lity 
process cell toxic present as surface support SSCs and PR Cage and worker is a 

material contamination. work control, Silo Fires) standard 
Possible causes : inadvertent training, hazard since 
introduction of combustible the dominant 
materials and ignition source hazard is fire , 
into process cell, where no which app lies 
access or crane operations are to all 
allowed. facilities . No 

controls 
beyond the 
SMPs are 
required. 

39. Fire 202-S Canyon Radioactive Transient combustibles None Fire Protection L A III, Yes No Risk to the 
Building material, accumulate in close proximity Program, S&M to facility 
PR cage toxic to PM MA windows and support SSCs and worker is a 

material, ignite. Fire suspends work control, standard 
flammable radioactive/toxic materials training, hazard since 
material present as surface restriction on the dominant 

contamination within PR open flame hazard is fire, 
Cage. Possible causes: activities which applies 
operator failure to remove (e.g. , welding and to all 
combustibles. cutting) facilities. No 
Possible ignition sources controls 
include electrical short , beyond the 
welding/cutting activities . SMPs are 

required. 
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Table A-3. REDOX Ha7.ards Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

40 . Fire 202-S Canyon Radioactive Mineral oil leaks from oil- None Fire Protection L u III, Yes No Risk to the 

Building materia~ filled silo viewing windows Program, S&M to facility 
silo toxic and ignites. Burning oil and support SSCs and worker is a 

material, transient combustibles work contro~ standard 
flammable suspends radioactive/toxic training, hazard since 
material materials (Note: this scenario restriction on the dominant 

is the maximum possible fire open flame hazard is fire, 
loss analyzed in FHA). activities which applies 

Possible causes: degradation (e.g., welding and to all 

of window seals, damage to cutting) facilities . No 

window. Possible ignition controls 

sources include electrical beyond the 

short , weldin!Y'cutting SMPsare 

activities . required. 

A-38 



HNF- 13830, Rev. 5 

41. Fire Exterior Yard/ Radioactive Waste drums and or waste None Fire Protection L A Ill, Yes No Risk to the 

Facility material, boxes are involved in a fire . Program, Work (control facility 

toxic Possible causes : operator control, hazard verification) worker is a 

material, error, equipment handling or material, standard 

flammable vehicular accident, failure to radiological hazard since 

material fo llow procedures protection the dominant 

hazard is fire, 

which applies 

to all 

facilities . No 

controls 

beyond the 

SMPsare 

required. 

FPE evaluated 

vehicle 

parking 

adjacent to 

concrete 

facilities and 

determined no 

separation 

distance 

required per 

NFPAS0A . 

Note: This 

scenario is 

also 

rep resent at ive 

ofa HC-3 

st ructure fire 

(e.g. , 27 11-S, 

27 18-S). 

42 . Fire/ 276-S-l 4 l and Radioactive Spark or static discharge None None NA NA BHI 2002. NA NA 

Explosion 276-S-142 material, causes deflagration in one of 0200W-US-

tanks hazardous the tanks, causing minor N021 7-02 

material, damage to tank and filter. 

flammable 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard Beyond 
Potential Event and Possible for 

Event 
Location Type from 

Caus es 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analys is Industrial 
Hazard 

Release of radioactivity and 

minor amounts of hexone. 

No longer app licable as tanks 

are f1Xed/stabil ized with grout 

fi ll. 

43 . Construction REDOX Radio logical, Cranes or other large capacity None Work control, L A lll, Yes No Risk to the 

Equipment canyon and hazardous equip ment impacts the access control, facility 
lmpact gallery areas materia~ confinement barriers causing radio logical worker is a 

kinetic roof collapse onto canyon protection, standard 
energy floor or operat ing gallery. equipment industrial 

Possible causes: crane work procedures, hazard since 

at adjacent facilities hoisting and the dominant 
rigging manual hazard is 

imp act, which 

applies to all 

facilities . No 

additional 

controls 

beyondSMPs 

are required. 

A-40 



HNF-13830, Rev. 5 

Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

44. Construction REDOX Radio logical, Cranes ofother large capacity None Work control, L A III, Yes No Risk to the 
Equipment Sandfilter kinetic equipment impact the cover access control, faci lity 
Impact energy and/or subgrade walls of the radiological worker is a 

sandfilter. protection, standard 

Possible causes: crane work equip ment industrial 

at adjacent facilities, procedures, hazard since 

maintenance work to stack or hoisting and the dominant 

ventilation system, equipment rigging manual hazard is 

accidents related to waste impact, which 

management activities applies to all 
facilities. No 

additional 
controls 

beyondSMPs 
are required. 
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Table A-3. REDOX Ha7.ards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

45. Load Drop 202-S Canyon Radiological, Drop of coverblock or other Building Work control, L A III, Yes No Risk to the 

toxic kinetic heavy pick onto canyon Structure access control, facility 

energy deck/cell. rad iological worker is a 

Possible causes: protection, standard 

Characterization of canyon equipment industrial 

cells of contingency work procedures, hazard since 

required in cell areas. hoisting and the dominant 

rigging manual hazard is a 

load drop , 

which applies 

to all 

faci lit ies . No 
additional 

controls 

beyondSMPs 

are required. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 

Item 
Selection Hazard 

Potential 
Hazard 

Event and Possible for Beyond 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

46. Loss of 202-S Canyon Radioactive Loss of vent ilation as a result Building S&M for SSCs, L A Ill, No No Risk to the 

Confinement Building material of loss of offsite power, structure operating facility 

mechanical failure, or air procedures, worker is a 

pressure results in a loss of access control, standard 

confinement fo r the radiation hazard since 

hazardous materials in the protection and the dominant 

202-S Canyon Building; see work controls, hazard is loss 

discussion under items 3 1 & training, of 

32 (loss of electric power). configuration confinement, 

Note: This event has already management which applies 

occurred without a release, to all 

but the consequence rank faci lities. No 

assigned is bounding. controls 

Possible causes: External beyond the 

events, equipment failure, SMPs are 

system maintenance required. 

47. Criticality 202-S Canyon Radioactive The potential for a criticality None Criticality Safety H BE III, No (See No Not a credible 

Building material, accident can only occur with Program, PR u Criticality event 

PR cage, si lo, direct simultaneous addition of cage should be evaluation 

canyon radiation moderator and redistribution posted with a Section 5. 1) 

of the fissionable material Category C fire-

into a near optimum fighting symbol. 

geometry . 
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Table A-3. REDOX Hanirds Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

48 . Criticality 291-S Exhaust Radioactive Water intrusion inundates None Field verificat ions L BE IV, No(See No Not a credible 
Fan Building, material, sand filter redistributing priorto intrusive u Criticality event 
sand filter, direct material and providing activities, S&M evaluation for 
and exhaust radiation moderation leading to a of SSCs and work facility 
stack criticality (assumes control, criticality worker 

potentially crit ical safety Section 5. I) 

mass/geometry present on 

filter) . Possible cause: local 

flooding, degradation of sand 

filter weather cover. 

49 . Crit icality 292-S Control Radioactive Water intrusion into sand None Field verifications L BE fV, No(See No Not a credible 

and Jet Pit material, filter washes fissionable priorto intrusive u Criticality event 
House direct material into drain system, activities, S&M evaluation for 
Building radiation critical mass collects in 292-S of SSCs and work facility 

drain seal tank. Possible control, criticality worker 
cause: local flooding, safety Section 5.1) 

degradation of sand filter 

weather cover. 

so. Liquid Spray 292-S Control Radioactive, Spray release of contaminated None Work Contro~ L A III, No No No significant 
Release and Jet Pit hazardous liquid during transfer from Radiological Not selected consequences 

House material drain seal tank to receiver control, for addit ional 
Building vessel ( e.g., tank truck). occupational analysis due 

Possible causes : transfer line safety /industrial to very low 
failure, valve/fitting failure. hygiene, activity 

hazardous ( contaminated 

material control rain water 

condensate). 
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Table A-3. REDOX Ha7.ards Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

51. Liquid Spill 202-S, D ceU Low level Failure of tanks D-10 or D-13 None Work control (cell L A III, No No Exposure to 

radioactive causing a release into the cell. access restricted), worker is not 
liquid waste Access controls, expected 

Degradation of tanks, radio logical since cell 

handling accidents control, USQ entry is not 

Program authorized. 

52. Liquid Sp ill 292-S Control Radioactive Sp ill of contaminated liquid None Work Control, L A Ill, No No Radiation 

to Ground and Jet Pit material, to ground during transfer Radiological exposure is a 
House hazardous from drain seal tank to control, hazard 
Building material receiver vessel ( e.g. , tank occupational covered by 

truck). safety /industrial SMPs. 

Possible causes: transfer line hygiene, Exposure of 

failure, valve/fitting fa ilure, hazardous this type 

tanker overfills. material control would not 

meet the 
criteria for 
additional 

controls. 
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Table A-3. REDOX Ha7.ards Evaluation 

Hazard Summary 
Preventative and'or Event 

Facility Worker 
Mitigative Features Ranks Ris k Bin 

Values and 
Selection Hazard 

Item Hazard Beyond 
Potential Event and Possible for 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analys is Industrial 
Hazard 

53 . Container 202-S Canyon Toxic Chemical container fails or is None Work Contro~ L A III, No No Risk to the 
Spill Building material manipulated such that its Radiological facility 

contents are spilled. Possible control, worker is a 
causes: degradation of occup ation al standard 
container, human error, and safety /industrial hazard since 
container pressurization. hygiene, the dominant 
Based on residual inventories hazardous hazard is a 
and end user chemicals. material control container 

sp ill, which 

ap plies to all 

facilit ies. No 

controls 

beyond the 

SMPs are 

required. 

54. Spread of ALI outdoor Radioactive Surface contamination is None Routine surveys L A TII, No No Radiation 

External surface material spread from designated areas. and radiological exposure is a 
Surface contamination Possible causes : high winds; protection hazard 
Contaminants biological agents (birds, contro ls covered by 

rodents, etc.). (e.g. , posting). SMPs. 
Exposure of 

this type 

would not 

meet the 
criteria for 

additional 

contro ls. 
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Table A-3. REDOX Hazards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard Beyond 
Potential Event and Possible for 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

55. Exp losion 202-S general Flammable Accumulation hydrogen gases None Work controls, L EU III, No No Risk to the 
waste material, during waste treatment and hazard material An exp losion facility 
accumulat ion/ radiological packaging. controls, waste is not worker is a 
staging area material Possible causes: shipping and considered standard 

characterization errors, non- packaging due to the hazard since 

comp liance with procedures, requirements type and the dominant 

damage to required breathing- quantity of hazard is 

filters waste exp losion, 

generated. which applies 

to all 

facilities. No 

controls 

beyond the 

SMPs are 

required. 

56. Facility General area; Radioactive Facility worker resides in Shielding S&M ofSSCs, L A III, No No Radiation 

Worker building and material radiation or high radiation from work control, exposure is a 
Exposure to waste sites. area for extended period of st ructure radiological hazard 
External time. protection, access covered by 
Radiation Possible causes: human error control SMPs. 

in surveying and/or posting of Exposure of 

radiation or high radiation this type 

areas, radiation survey would not 

instrument fai lure. meet the 

criteria for 

additional 

contro ls. 
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Table A-3. REDOX Hai:ards Evaluation 

Hazard Summary 
Preventative and/or Event 

Facility Worker 
Mitigative Features Ranks Risk Bin 

Values and 
Selection Hazard 

Item Hazard for Beyond 
Potential Event and Possible 

Event 
Location Type from 

Causes 
SSCs Administrative C F Additional Standard Comments 

Table A-2 Analysis Industrial 
Hazard 

57. Facility General area; Radioactive Facility worker enters None S&M ofSSCs, L A III, No No Radiation 
Worker building and material airborne radioactive material Radiological exposure is a 
Uptake of waste sites. area or works in surface controls, work hazard 
Radio-active contamination area without controls covered by 
Material proper personal protection SMPs. 

equipment. Exposure of 

Possible causes: human error this type 

in surveying and/or posting of would not 

surface contamination and/or meet the 

airborne radioactive material criteria for 

areas. additional 

controls. 

58 . Facility 202-S Canyon Hazardous Breach of process None S&M ofSSCs, L A III, No No Exposure to 

Worker Building materials pip inlefequip ment results in work control, toxic 
Exposure to spread of residual quantities industrial materials is an 
Toxic of process chemicals. safety/hygiene, industrial 
Materials Possible causes : corrosion, hazardous hazard 

human error. material controls covered by 

SMPs. 

59. Facility 202-S Canyon PCBs Breach of PCB-contan1inated, None. S&M ofSSCs, L A III , No No Exposure to 
Worker Building oil-filled window results in work control, toxic 
Exposure to Silo spread of PCBs. industrial materials is an 
Toxic Possible causes: degradation safety/hygiene, industrial 
Materials of window housing, operator hazardous hazard 

error. material controls covered by 

SMPs. 
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* This event had originally been evaluated in the preliminary hazard analysis as an ' anticipated event ' with a ' low consequence' (i .e., roof collapse with little damage to the interior of 
the process cells and process piping resulting in a limited release) based upon seismic evaluation criteria. Subsequent review and evaluation calls into question the validity of the 
seismic evaluations in the present day and has concluded that the potential ' seismic event initiated structural failure of the 202-S building' is better represented by a ' High ' 
consequence and an ' unlikely ' frequency . 

** For comparison, a probabilistic estimate for an aircraft impact was performed for T Plant in HNF-14741 , Solid Waste Operations Complex Master Documented Safety Analysis , 
Appendix A," Aircraft Crash Frequency Analysis." The building dimensions are approximately equivalent (REDOX canyon is shorter but Silo section is taller) and both facilities are 
located in 200W Area, such that the data and analysis for T Plant is representative for REDOX . The probabilistic estimate for aircraft crash at the T Plant Facility resulted in an 
annual frequency of - 3.0E-06 (i .e., Extremely Unlikely) . HNF-14741 assessed the T Plant structure would survive an airplane crash. The aircraft impact consequence at RED OX is 
considered bounded by the REDOX facility fire scenarios, which are both " low." 

A 

C 

EU 

F 

FHA Fire Hazards Analy sis 

FPE Fire Protection Engineer 

FW 

H 
L 

PCB poly chlorinated bipheny l 

PMMA poly methyl methacrylate 

PR product receiver 

RL U.S. Department of Energy , Richland Operations Office 

S&M surveillance and maintenance 

SMP Safety Management Program 

SSC structure, system, and component 

u 
UBC Uniform Building Code 

USQ unreviewed safety question 

A-49 



HNF-13830, Rev. 5 

A-50 



HNF-13830, Rev. 5 

A.3 References 

0200W-CA-N0007, 1998, 291-S Sand Filter Loading Estimate, Rev. 0, Bechtel Hanford, Inc., 
Richland, Washington 

0200W-US-N0217-02, 2002, REDO){, Stabilization of Hex one Tanks, Rev. 0, Bechtel Hanford, 
Inc. , Richland, Washington 

BID-00066, 1996, Hanford Surplus Facilities Hazards Identification Document, Rev. 3, Bechtel 
Hanford, Inc. , Richland, Washington 

BID-00994, 1997, In-Situ Non-Destructive Radiological Characterization of Selected 
202-S Reduction Oxidation (REDOX) Facility Sample Gallery Pipes and Vessels, Rev. 1, 
Bechtel Hanford, Inc., Richland, Washington 

BID-01142, 2001 , REDOX Facility Safety Analysis Report, Rev. 3, Bechtel Hanford, Inc., 
Richland, Washington 

BID, 1998b, Hexone Tank Facility Status and Recommendations, CCN 054742, internal 
memorandum from A.G. Dada to J.J. McGuire, dated January 5, 1998, Bechtel Hanford, 
Inc., Richland, Washington 

CP-45673, 2010, Fire Hazards Analysis for REDOX Facility, Rev. 0, CH2M HILL Plateau 
Remediation Company, Richland, Washington 

CP-58929, 2015, REDOX H-4 Line Remediation Hazards Analysis, Rev 0, CH2M HILL Plateau 
Remediation Company, Richland, Washington 

NFP A 80A, Recommended Practice for Protection of Buildings from Exterior Fire Exp osures, 
2001 Edition, National Fire Protection Association, Quincy, Massachusetts. 

RHO-SD-DD-FL-001 , 1982, Rockwell Retired Contaminated Facility Listing and Description , 
Rockwell Hanford Operations, Richland, Washington 

WHC, 1989, 276-S Tanks, CNN 155680, internal memorandum from RS. Pavline to Hexone 
file, dated September 25, 1989, Westinghouse Hanford Company, Richland, Washington 

WHC-EP-0570, 1992, The Distillation and Incineration of 132, 000 Liters (35,000 Gallons) of 
Mixed-Waste Hexone Solvents from Hanford 's REDOX Plant , Westinghouse Hanford 
Company, Richland, Washington 

WHC-EP-0619, 1994, Risk Management Study for the Retired Hanford Site Facilities, Vols. 1-4, 
Westinghouse Hanford Company, Richland, Washington 

A-51 



HNF-13830, Rev. 5 

AppendixB 

Reserved for Future Use 

B-1 



HNF-13830, Rev . 5 

Appendix C 

RED OX Technical Safety Requirements 

C-2 



HNF-13830, Rev. 5 

Contents 

C.1 Use and Applications .......................... ........................................................................... C-5 
C.1.1 Definitions ........ ..... ..... .. ...... ... .... ................. .. ................................. ..... ... ............. . C-5 
C.1 .2 Operational Modes ... ................................. .. ............ .... .......... .............. .. .......... ... . C-6 

C.1.3 Alternate Emergency Actions ........ ....... ...................... .... ........ .. ....... ... ................ C-6 
C.1.4 AC EleII1ent Not Met .. ..... ............ ........... .. ....... ...... .. ... ........ ................. .... ... ........ C-7 
C.1 .5 Administrative Technical Safety RequireII1ent VIOLATION .......... .. .. ........... ... C-7 

C.1.6 General Principles of Operability .................................. ............ ........... ... ... ..... ... C-8 

C.2 Safety Limits .................................................................................................... ............... C-8 

C.3 Ope rating Limits ............................................................................................................ C-8 

C.4 Surveillance Requirements ........................................................................................... C-8 

C.5 Administrative Technical Safety Requirements .................. ....................................... C-8 
C.5.1 Safety Management Programs .................... ................. ..... ............... .. ..... ............ C-8 

C.5.1 .1 Applicability ........ ...... ............ .... ............ .... ...... ....... .......... ..... .... ........ ...... C-8 
C.5.1.2Objective .. ... .... ............ ..... ......... .................. .. ... ....... ............................ .... C-9 

C.5. 1.3 Administrative RequireII1ents .............. ............ ...... ..... ..................... ....... C-9 
C.5 .1.4Recovery .... ......... .. ............ .. ... ...... .... ............. .... .. ... ...... .............. ...... ... .... C-9 
C.5.l .5Basis ....... .... .... ...... ............. .......... .............. .. ........... ... ....... ......... ...... ........ C-9 

C.5.2 Waste Inventory Control ........... ........... .. ........ ....... ................. .. ............ ............. C-10 
C.5.2.1 Applicability .... .................. .. ..... ... ... ... ........... ..... ........ ...... ..... ... .. ......... ... C-10 
C.5.2.2RequireII1ent ..... ........ ..... .... ....... ................. ............ ... ............... ............ .. C-10 

C.5.2.3 Responsibility ........ ... ............... ..... ..... ................. ..... ............... ............... C-10 
C.5.2.4Recovery ... .......... ............. ..... ............................ ............... ... ...... ....... ..... C-10 
C.5.2.5Basis ........ ..... .......... ... ... .......... ............................. ................... ... ...... ...... C-10 

C.5.3 Flammable AtIIDsphere Control.. .... .......... .... .... .. ........ ... .............. .... ................ C-11 
C.5.3 .1 Applicability ... ....... ...... ........... ..... ... ............. ....... .. ... .... .......................... C-11 
C.5.3.2RequireII1ent .. ..... ..... .... .......... .... ... ...... .............. ...... .... .. ......................... C-11 
C.5.3.3Responsibility ........... ...... ........... ................... ...... .. ..................... ............ C-12 
C.5.3 .4Recovery ........... ........ ....... ... ... .................... .... ........... ............. .... .... ....... C-12 
C.5.3.5Basis .............. ..... .............. .. .. ................ .. ............ ... ... ..... ... ......... ........ .... C-1 2 

C-3 



HNF-13830, Rev. 5 

C.6 Design Features ............................................................................................................ C-12 

C.7 References ..................................................................................................................... C-12 

Tables 

Table C-1. Criteria Constituting TSR AC VIOLATIONS ....... .. .. ............... ..... ................. .... .. C-7 

C-4 



HNF-13830, Rev. 5 

Appendix C 
REDOX Technical Safety Requirements 

C.1 Use and Applications 
This section contains basic information and instructions for using and applying the technical 
safety requirements (TSRs) and complies with the relevant sections ofTitle 10 CFRPart 830, 
Nuclear Safety Management, as implemented by CH2M HILL Plateau Remediation Company 
(CHPRC) agreements and procedures. 

C.1.1 Definitions 

NOTE: Defined terms in this list appear in uppercase type throughout these TSRs. 

Term 

ACTIVITY/ 
ACTIVITIES 

ADMINISTRATIVE 
CONTROL (AC) 

DESIGN FEATURE 

IMMEDIATE/ 
IMMEDIATELY 

LIMITING 
CONDITION FOR 
OPERATION (LCO) 

Definition 

An ACTIVITY is the term representing the collection of tasks or steps 
cornrrxmly associated with a process. 

A provision relating to organization and management, procedures, 
record keeping, assessment, and reporting necessary to ensure safe 
operation of a facility. 

DESIGN FEATURES ofthe facility specified in the technical safety 
requirements that, if ahered or roodi:fied, would have a significant effect 
on the safe operation 

Term used as a completion time for ACTION Statements when a step is 
to be initiated as soon as possibly achievable after discovery without 
creating a less stable condition and continuously and aggressively 
pursued tmtil complete. 

The bwest functional capability or performance levels of essential 
safety-related hardware. 

LIMITING CONTROL Setting on safety systems that controls process variables to prevent 
SETTING (LCS) exceeding SAFETY LIMITS. 

NORMAL 
OPERATIONS 

See Section C.1.2, ' 'Operational Modes." 

OPERATING LIMITS LIMITING CONTROL SETTING (LCS) and LIMITING CONDITION 

OPERATIONAL 
MODES 

FOR OPERATION (LCO). 

Operational roodes for the Reduction-Oxidation (REDO:)() Facility are 
NORMAL OPERATIONS. See Section C. 1.2, ' 'Operational Modes." 
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RECOVERY PLAN 

SAFETY LIMITS 
(SLs) 

SHALL 

SURVEILLANCE 
REQUIREMENTS 
(SRs) 

VIOLATION 
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A RECOVERY PLAN identifies specific actMt:1es for restoring 
iooperable safety equipment to an OPERABLE status or restoring safe 
operating limits, when required by LCO ACTIONS or ACs. 
RECOVERY PLANS shall be approved by the U.S. Department of 
Energy (DOE), Richland Operations Office (RL). (Note: Following 
submittal of a RECOVERY PLAN to RL, the activities identified in the 
RECOVERY PLAN shall be implemented. RL approval is not required 
prior to implementation of the RECOVERY PLAN.) 

Limits on process variables associated with those physical bani.ers that 
are necessary for the intended facility function and are found to be 
required to guard against the tn1Controlled release of radioactive and 
other hazardous materials. 

Denotes a mandatory requirement that nrust be complied with to 
maintain the requirements, assmnptions, or conditions of the facility 
safety basis. 

Requirements related to testing, calibration, or inspection to ensure 
OPERABILITY of safety-related equipment and required support 
systems, or to ensure that operations are within the specified LCO . 

See Section C.1.5, "Administrative Technical Safety Requirement 
VIOLATION." 

C.1.2 Operational Modes 

The operational condition and mJde that applies to the REDOX Facility is defined as follows: 

Tenn 

NORMAL 
OPERATIONS 

Definition 

For the REDOX Facility, Surveillance and maintenance (S&M) 
ACTIVITIES are performed. The radioactive material inventory meets 
or exceeds the HC-3 threshold as defined in DOE-SID-1027-92, 
Hazard Categorization and Accident Analysis Techniques f or 
Compliance with DOE Order 5480.23, Nuclear Safety Analysis 
Reports. 

C.1.3 Alternate Emergency Actions 

Emergency actions may be taken in special circumstances. In an emergency, if a situation 
devebps that is not addressed by the TSRs, staff members are expected to use their training and 
expertise to take actions to correct or mitigate the situation Also, staff may take actions that 
depart from a requirement in the TSRs provided that the following conditions apply. 

An emergency situation exists. 

These actions are needed innnediately to protect the public health and safety. 
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No action consistent with the TSR can provide adequate or equivalent protection 

Such actions shall be approved, as a minimum, by the facility manager, or the REDOX Facility 
emergency director. If emergency actions are taken, verbal notifications shall be made to the 
U.S. Department of Energy, Richland Operations Office (RL) facility representative as soon as 
practicable (10 CFR 830.205[b ]). 

C.1.4 AC Element Not Met 

Deficiencies in a program or procedure non-compliances that indicate a progrannnatic 
breakdown significant enough to render the safety analysis invalid, or failure to comply with a 
Safety Management Program (SMP) key attribute. Isolated discrepancies in a program or 
procedure do not, by themselves, constitute a TSR AC VIOLATION. 

If an AC element is discovered not to have been perfurmed or not have been followed, this 
would not necessarily result in a TSR AC VIOLATION. If failure to meet an AC element does 
not result in a TSR AC VIOLATION based on any one of the criteria listed in Table C-1, then 
this would be reported as a noncompliance with a hazard control ( occurrence reporting severity 
category SC3). If the failure to meet an AC element results from any one of the criteria listed in 
Table C-1, then this constitutes a TSR AC VIOLATION and the steps in Section C.1.5 must be 
completed. 

Table C-1. Criteria Constituting TSR AC VIOLATIONS 

• A required program has not been established . 

• The program has been established but the facility has not attempted to 
implement the program 

• Time frames or actions specified upon failure to meet an AC element are not 
met. 

• Failure to comply with the program requirements specified in this document 
results in mu ltiple recurrences of a specific key element not being met 
indicating a programmatic breakdown. 

C.1.5 Administrative Technical Safety Requirement VIOLATION 

The following actions SHALL be taken in the event that a TSR AC VIOLATION occurs: 

1) Terminate affected ACTIVITY(ies) IMMEDIATELY except as necessary to achieve a 
safe configuration 

2) Take the following reporting actions: 

2.1) Make appropriate entries documenting the failure to meet the AC element(s) in 
the facility record, indicating any operational areas affected and restrictions 
imposed. Maintain the status of restrictions and operational areas affected in the 
facility as recovery progresses. 

2.2) Notify RL in accordance with DOE occurrence reporting requirements. 
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2.3) Prepare an Occurrence Report and implement the corrective action management 
process, as required. 

3) Restore administrative element within 10 working days. 

4) If the AC element( s) cannot be restored within 10 working days, notify RL Facility 
Representative within the 10 working days and develop a facility-approved recovery plan 
and initiate actions of the recovery plan within the 10 working days. 

Affected ACTMTY(ies) may be resumed at any time when the relevant AC element(s) have 
been restored or as specified by the recovery plan 

C.1.6 General Principles of Operability 

There are no LCOs. Therefore, principles of operability are not required. 

C.2 Safety Limits 

The REDOX Facility has no SI..s. 

C.3 Operating Limits 

The REDOX Facility has no LCSs or LCOs. 

C.4 Surveillance Requirements 
There are no SI..s, LCSs, or LCOs identified for the REDOX Facility. There are no surveillance 
requirements associated with administrative TSRs presented below. 

C.5 Administrative Technical Safety Requirements 
This section presents the administrative TSRs for the REDOX Facility. Admirustrative TSRs are 
provisions relating to organization and management, procedures, record keeping, assessment, 
and reporting necessary to control operation of the facility so that the safety basis is maintained. 

C.5.1 Safety Management Programs 

C.5.1.1 Applicability 

Safety Management Program applicability will be established, implemented, and maintained to 
ensure the overall safety function of an SMP is maintained through implementation of all 
applicable key attributes of the SMP identified in HNF-11724, CH2M HILL Plateau 
Remediation Company Safety Management Programs, as imdified by Chapter 5.0 of this 
Documented Safety Analysis (DSA). This AC applies to the planned activities (e.g., S&M) until 
such time as the facility inventory is reduced and the facility can be re-categorized as less than a 
HC-3 nuclear facility. 
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C.5.1.2 Objective 

The objective of this ADMINISTRATIVE CONTROL TSR is to ensure the SMPs defined in 
Chapter 5.0 are implemented at the REDOX Facility. 

C.5.1.3 Administrative Requirements 

a. The following SMPs, as described in HNF-11724, shall be established, 
implemented, and maintained as applicable, unless otherwise noted in the DSA. 

1. Prevention of Inadvertent Criticality"'-as applicable per HNF-7098, Criticality Safety 
Program (Chapter 6) 

2. Radiation Protection* (Chapter 7) 

3. Hazardous Material Protection* (Chapter 8) 

4. Radioactive and Hazardous Waste Management* (Chapter 9) 

5. Initial Testing, In-Service Surveillance, and Maintenance (Chapter 10) 

6. Operational Safety"' (Conduct of Operations/Fire Protection) (Chapter 11) 

7. Procedures and Training (Chapter 12) 

8. Quality Assurance* (Chapter 14) 

9. Emergency Preparedness Program* (Chapter 15) 

10. Management, Organiz.ation and Institutional Safety Provisions (Chapter 17) 

Note: Program key element "c," listed below, only applies to those SMPs identified above 
by an asterisk. 

b. Project Management shall ensure the overall safety :fimction of an SMP (identified above) is 
maintained through implementation of all applicable program key attnbutes identified in 
HNF-11724, as rrodified in Chapter 5.0 of this DSA. They will also ensure facility-level 
SMP implementation assessments are performed on those SMPs identified in key element 
"a." 

c. For those SMPs identified in key element "a" by an asterisk, the resulting data from the 
:facility-level SMP implementation assessments will be provided to the appropriate program 
manager for trackmg and trending, and corrective action management required by PRC-PRO
QA-052, Issues Management, or successor document. 

C.5.1.4 Recovery 

See Section C.1 .5, Administrative Technical Safety Requirement VIOLATION. 

C.5.1.5 Basis 

These SMPs are an important part of defense in depth. In addition to worker safety, the 
cumu1ative effect of the programmatic details is important to :facility safety and is an integral part 
of safe operations. 
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C.5.2 Waste Inventory Control 

C.5.2.1 Applicability 

This ADMINIS1RATIVE CONTROL applies to the staged wastes including TRU waste, TRU 
mixed waste, and incidental waste boxes and d.n.nm that may be generated during anticipated 
activities discussed in Section 2.2 of the safety basis. This AC is applicable only to externally 
staged waste at the REDOX fucility. The limit of 6.23 DE-C~ as derived in Section C.5.2.5, 
' 'Basis," and required by C .5.2.2, applies to TRU waste and contaminated equipment rerroved 
from within REDOX buildings. This TSR remains applicable lllltil the fucility is recategoriz.ed as 
Less Than Hazard Category 3. 

C.5.2.2 Requirement 

The radiological inventory of the staged waste shall not exceed the dose equivalent inventory of 
6.23 DE-Ci as analyzed in Section 3.4.6 of this DSA. 

C.5.2.3 Responsibility 

Facility Management is responsible for ensming that the radiological inventories are managed as 
required in the above requirements statement (previous paragraph). Inventory control records 
will be maintained according to quality requirements that are contractually applicable. 

C.5.2.4 Recovery 

On discovery of a noncompliant condition, no additional waste shall be placed into the 
designated staging area(s) lllltil sufficient waste inventory has been shipped and compliance with 
the dose equivalent inventory is met. The staged waste shall be brought into compliance with the 
dose equivalent inventory requirement within 10 working days; if this is not possible, a recovery 
plan shall be developed and submitted to DOE for review and approval For violations, see 
Section C.1.5 , "Administrative Technical Safety Requirement VIOLATION." 

C.5.2.5 Basis 

The accident analysis within the DSA (Section 3.4.6) assumes a radiological inventory and 
configuration that define the analyzed dose consequences for externally staged waste. This TSR 
provides administrative control to ensure that the applicable assumptions of the DSA are 
maintained. 

Isotope Packaged Waste (g) Packaged Waste (Ci) DE-Ci 

90Sr 2.73E-01 3.72E+-01 l.79E-02 

239pu 1.00E+-02 6.21E+-OO 6.21E+-OO 

Total 6.23E+-OO 
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This TSR does oot limit the accilllllllation of low-level waste (LLW)/mixed low-level waste 
(MLLW). Per CP-51329 R2, an excessive am:nmt ofLLW/MLLW (as charactemed in 
WPPRCIFSM00I, Waste Stream Profile: Central Plateau Surveillance and Maintenance 
Facilities) is necessary to exceed the MAR limits established in the CP S&M safety bases 
(ranging from 6.3-41.8 DE-Ci). For perspective, two Environmental Restoration Disposal 
Facility (ERDF) roll-off waste boxes have a total vohnne of 44.80 m3 (1582 ft3) with a 
maximum gross container weight of 100,000 lbs. which equates to approximately 0.3 DE-Ci 
based on the general low-level waste profile described in WPPRCIFSM00I. Administratively 
per waste packaging procedtrres, ERDF roll-off waste boxes are limited to 40,000 lbs., so 
lERDF box is approximately 0.15 DE-Ci Therefore, in order to reach the facility specific MAR 
limits, 41 ERDF roll-off waste boxes filled with LLW/MLLW would need to be staged outside 
ofREDOX. 

C.53 Flammable Atmosphere Control 

C.5.3.1 Applicability 

The Directive Action SPECIFIC ADMINISTRATIVE CONTROL establishes requireirents for 
venting potential :tlammable gas containing equipirent and systems within the REDOX facility. 
Flarrnnable Atmosphere Control is credited in DSA accident analyses with minimizing the 
frequency of :tlammable gas deflagrations within equipirent. 

C.5.3.2 Requirement 

The following control set SHALL be impleirented when performing intrusive activities with 
potential :tlammable gas containing equipirent and systems: 

Cutting controls for flammable gas environments SHALL be impleirented. These controls 
include the following provisions: 

• 

• 

• 

Evaluation of the system (piping, tank, vessels and connected systems) to determine the 
potential for flarrnnable gas generation The evaluation and resultant hazard control 
SHALL be docmnented and maintained in the applicable technical work docmnent. 
Ptrrging, flow due to application of negative presstrre drop, or diffusion of systems that 
have the potential for :tlammable gas generation 
Performance of confirmative flammable gas monitoring to enstrre flammable gas 
concentration is less than 10% of the Lower Explosive Limit (LEL) prior to use of 
irechanical cutting devices that produce an ignition sotrrce. 

Exception to :tlammable gas monitoring: 

-If the system is oot vented and :tlammable gas monitoring canoot be perforired, then a 

process for cutting/removing iretallic materiai piping, or fixtures that limits the imparted 
energy dtrring the process and reduces the probability of initiating a deflagration or 
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detonation shall be developed for the specific application Examples are PFP 14-002-SOI 
and CHPRC-1502750, The Crimp/Cut (or Shearing) Method ofSiz.e Reducing Pipe. 

C.5.3.3 Responsibility 

Facility Management is responsible for ensuring that intrusive operations are managed as 
required in the above requirements statement (previous paragraph). 

C.5.3.4 Recovery 

On discovery of a noncompliant condition, terminate affected ACTM1Y(ies) IMMEDIATELY 
except as necessary to achieve a safe configuration For violations, see Section C.1.5 , 
"Administrative Technical Safety Requirement VIOLATION." 

C.5.3.5 Basis 

DSA Scenario 3.4.7, Internal Equipment Deflagrations, considers the potential for a deflagration 
within a pipe, ductwork, or similar confining equipment being rerooved for risk reduction 
purposes. This scenario is initiated from the ignition of flammable gas such as from hydrogen 
generation, or vapors from residual process equipment. This scenario relies on the requirements 
ofthe Flammable Atroosphere Control SAC to minimiz.e the frequency of internally generated 
flammable gas or vapor explosions within equipment. This control has been established to 
minimiz.e the potential for internal equipment deflagrations generating projectiles that could 
cause serious injury/death to the :facility worker. 

C.6 Design Features 
There are no DESIGN FEATURES identified at the REDOX Facility. The REDOX Building 
structure is not identified as SC or SS and no credit is taken for reduction of accident 
consequences in the accident analyses performed in Section 3.4. However, the REDOX Building 
structure is identified as providing DID and all changes or roodifications to the REDOX Facility 
are subjected to the USQ process and not subject to change by operations personnel 

C. 7 References 
10 CFR 830, "Nuclear Safety Management, " Code of Federal Regulations, as amended. 

CHPRC-1502750, The Crimp/Cut (or Shearing) Method of Size Reducing Pipe. Dated 6-30-15 

CP-51329 R2, Evaluation ofTSR Compliance for the 224-T Waste Storage Area and all 
Surveillance and Maintenance Satellite Accumulation Waste Areas 
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DOE-STD-1027-92, 1997, Hazard Categorization and Accident Analysis Techniques for 
Compliance with DOE Order 5480.23, Nuclear Safety Analysis Reports, Change Notice 
No. 1, U.S. Department ofEnergy, Washington, D.C. 

HNF-7098, Criticality Safety Program, as amended, Fluor Hanford, Inc., Richland, Washington 

HNF-11724, CH2M HILL Plateau Remediation Company Safety Management Programs, CH2M 
HILL Plateau Remediation Company, Richland, Washington, as amended. 

PFP 14-002-SOI, Document the Process for Mechanical Cutting of Piping, Tanks, Vessels and 
Connect Systems. Dated 2-2-15. 

PRC-PRO-QA-052,Issues Management, CH2M HILL Plateau Remediation Company, as 
amended, Richland, Washington 

WPPRCIFSM00l, 2012, Waste Stream Profile: Central Plateau Surveillance and Maintenance 
Facilities), Rev. 0, Washington Closure Hanford, Richland, Washington 
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Appendix D 

RADIDOSE Output Sheets 
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RADIDOSE Version 3.0 (5-18-2005) 
Input Panuoeter User Input Default Description (based on user input) 

Facility/Material (1-14): 13 User-defiled nm.tore (' lnSource• page) 

FonnofMaterial (1-10): 7 Pu Oxile and Other Powders 
Accident Type (1-6): 2 E;!d:emallmoact 

Quantity at Risk (MAR): l.lSE-+-04 ci 

DarmgeRatio: 5.00E-01 
Airborne Release Fraction : 0.001 ARF 

Respirable Fraction: 0.1 RF 

Leak Path Factor: 1 LPF (applies to particulate only) 

HEPA Filter Factor: 1 DF = I (applies to parti:ulate only) 

Collocated Worlcer Dose Factor: 3 ICRP68, SµmAMAD 
Onsite & Offiiite Public Dose Factor: 7 ICRP 72 for A dull 

Material Solubility Class : 2 co~ounds are ~eneraDy soluble 

Hanford Processing Area (1-4): 2 200Area 

Distance orX/Q for Collocated Worlcer: 100 meters 
Distance or X/Q for On site Public: 4300 meters 
Distance orXIQ for Offs ire Public: 12580 meters 

--···-·---· 
Emiss ion Source Type (1-4): 1 Point source at ground level 

Release Duration (0 to 87(,() h): 0.5 hours 

Description of Accident Scenario: Edit usingfimaionkey F2. C:arriageraurns :arc not allowed. 

Section 3.4.1 Seisrni: Event -MAR assumed to be 100% of202-S and ancillary buildings. 

-

Dase Results fo1· the Postulated Accident: 

User-Oe!inedmhlllre (''IDSwrce" m2e) ::'lfaterial source amooots ar 

Pu Oxide and Other Pcmders listed on the "UnilDF' page. 
Point Swrce At Q-ound Level 200Area 

Total Res iirable Release: 5.75E-Ol ci 
Dose Factors: ICRP68. 5um ICRP 72 for Adult Release 

Collocated Onsite Offs ite Duration 
Receptor: Wocker Public Public 0.5h 

Distance: 100m 4,300m U,580m 
X/0: 3.2:SE-02 7.55E-05 1.88E-05 s/m3 

Breathin2 Rate: 3.35E-04 3.29E-04 3.2SE-04 mYs 
UnitDCF: 1.70&07 2.Ci6E-,-07 2.Ci6E-t07 remlci 

Total Dose: 1.08E+o2 3.79E-01 9.43E-02 rem 

Conseauence: Hi2h na Low 

-ser-Defined ource -:\faterial nuclides 
_ -ote: full printout is 36 pa. es. T~1>ica.J cases only need the fi.rs1 r, p:a es . 

l"ser In ut Default 

~ AR unit: ci 
Enter acti,i ties or masses _ 

Curies pecific Gnms 
_ • uclide "' er ci 

Sr-90 SS "E-01 
Pu- 39 1.43E-01 

D-2 

FGRlnde 

164 
; 6 

er ci 
1.310[+o0 

Fnction 

-.72.E-03 
9.9ifr01 
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RADIDOSE Version 3 .0 (5-18-2005) 
Iopu t Pan meter tiser loput Default Description (based ou user input) 

Facility/Mate.ml (1-14): 13 User-<leflled mixture(' InSource" page) 
Form of Mate.ml (1-10): 7 Pu Oxxle and OtherRlwders 

Accident Type (1-6): 1 Fire 

Quantfy at Risk (MAR): 1.43E-+OO ci 
Dumge Ratio: 1 

A irbome Relea.se Fraction : 0.005 ARF 
Resp ira b le Fraction: Q0l RF 

Leak Path Factor: 1 LPF (applies to particulate only) 
HEPA Filter Factor: 1 DF = 1 (applies to partculate onlv) 

Colhcated Wodcer Dose Factor. 3 ICRP68, 5 µmAMAD 
On site & Offsite Public Dose Factor. 7 ICRP72forAdult 

Material Solubility Clas s: 2 comoounds are 2enerallv soluble 

Hanford Processing Area (1-4): 2 200Area 

Dis tance orX/Q for Collocated Worlcer: 100 meters 
Distance or X/Q for On s ite Public: 4300 meters 
DistanceorXIQ for Offsile Public: 12580 meters 

Fmission Source Type (1-4): 1 Point source at ground level 
Relea.se Duration (0 to 87(IJ h): 0.5 hours 

Descriptioo of Accident Scenario: Edit using fim ction key F2. Carriage returns are not allowed. 

Section 3.4.2 PR Cage Fire- Segirent 1 - on-combustible equipment surfaces - MAR assigned to con-
combustible equipment surfaces is assuired to behalf of the residual contanination il the sun:p. 

Dose Results for the Postulated Accident: 

tis er-defined mixture (' ' lnS oorce" nHe) ::'1ate1ial source amoouts ar 
Pu Oxide and O ther Po,urs listed on the "tiuitDF' jllge. 

Point Source At Q-ound Le1,el 200Area 

Total Res l irable Release: 8.58E-05 ci 
Dose Factors : ICRP 68. 5µm ICRP 72 for Adult Release 

Collocated Ousite Offslte Duratoo 
Receptor: Wm-ker PuWc Public 0.5h 
Dis tance: 100m 4,300m 12,580m 

X/Q: 3.28FAJ2 7.55E-05 LSSE-05 s/m3 
Brea.thing Rate: 3.3SE-OI 3.29E-04 3.29E-04 m3/s ,_ 

Unit OCF: 1.53E-r07 2.38E-t07 2_38E,t07 rem'ci 
Total Dose: 1.44£,.02 5.07E--05 1.26E--05 rem - Conseauence: Low na Low 

~~ 

L's er-Defined ource :\1aterial _ nuclides 

. ·ote: full printout is 36 p:t s only need the first (el pa es. 
ut Default 

). AR unit: ci 
Enter acti,'ities or masses . er ci 

Curies Grams l .069I+o0 
. ·uclide 

... 
er ci fGR inde fraction 

Sr-90 639E.-03 164 3.09£-03 
Pu._39 6-lU_ .06E-OO 6 9.9 .01 

D-3 



HNF-13830, Rev. 5 

RADIDOSE Version 3.0 (5-18-2005) 
Input Parameter {;s e1· In pit Default Descriptirn (based rn user input) 

Facility/Material (1-14): 13 User-defined mixture (" InSource' page) 
FonnofMaterial (1-10): 7 Pu Oxide and Other Powders 

Acci:lent Type (1-6): 1 Fire 

Quantity at Risk(MAR): 1.43E+oo ci 

Damage Ratio : 1 
Ail:borne ReleaseFracti,n : 0.05 ARF 

Respirable Fracfon : 1 RF 
Leak Path Factor: 1 LPF (applies to particulate only) 

HEPA Filter Factor: I DF = 1 (aoulies to uarticulate only) 

Collocated Wo:dcer Dose Factor: 3 ICRP 68, 5 µmAMAD 
On site & Offsite Public Dose Factor. 7 ICRP 72 for Adult 

Material Solubilitv Class : 2 CO!Tlllounds are 11.enerallv souble 

Hanford Processilg Area (1-4): 2 200Area 

b is tanc:e or X/Q for Collocated Worlrer: 100 n:eters 
Distance orXIQ for OnsitePublic: 4300 n:eters 
Distance or XIQ for Offs ite Pub lie: 12580 n:eters 

Emi,si,n Source Type (1-4): 1 Point source at ground level 
Reease Durafon (Oto 8760h): 0.5 hours 

Desa-iDtioo m Accideat Scenario: Edit using fimaion key F2. Carriage returns are not alow ed. 

Section 3.4.2 PR Cage Fire- Segn:ent 2 -Polymethyln:ethacrylate (PMMA)surfaces -MAR assigned to PMMA 
surfaces is assurred to be half oftheresidual contan:ination il the SU11Jl . 

Dose Results for the Postulated Accident: 

l:ser-deflned mhture ("lnSoarce" mae) Materialsrurce amrunts ar 
Pu Oxkle and Other Po,\llers listed oo the "L"nitDF' page. 

PointSCNJrceAtGrollndLe,el 200Area 

Total Res pirab le Release: 7.lSE-02 ci 
Dose Factors : ICRP68. Sum ICRP 72 for Adult Release 

Collocated ODSite Oflsite Duration 
Receptor. ,vorl.er Public Public 0.5h 
Distance: 100m 4,300m 12,580m 

X /Q: 3.28E-02 7.55E-05 1.88E-05 s/m3 

Breathin11- Rate: 3.35&04 3.2%-04 3.29E-04 m3/s 
UnitDCF: 1.53E+o7 2.38E-'-07 2.38E-'-07 rem'ci 

Total Dose: l .20E+ol 4.23E--02 L05E--02 rem -
Conseouence: Low na Low 

'(;ser-Defined ource ~laterial _ nuclides 
_ ·ote: Full printout is 36 pa 0 es. Typiw casts only netcd the first fe p:a ts. 

ur Default 

Enter acti\ities or masses . enter acti\i tv er ci 

Curies Specific Grams 1.069I+o0 
. -udide 

., 
erci Acrfrir.·, C- erci fGRlndex fraction 

Sr-90 S. 2£..01 1.37E-02 6.39.E,.03 164 3.09E-03 
Pu- 39 1-SE-01 6_ }.E,.0_ __ 06E-OO 6 9.9 1 
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RADIDOSE Version 3.0 (5-18-2005) 
Input Parameter U m · Input Default Description (based oo user input) 

Facility/Material (1-14): 13 User-defined mooure (" InSource' page) 

Form of Material (1-10): 7 Pu Oxide and Other Powders 
Acciient Twe (1-6): 1 Fire 

Quantity at Risk(MA R): 3.15E-l-02 ci 

Damage Ratio : 1 
Airborne Release Fracti>n : 0.006 ARF 

Respirable Fracfon : 0.01 RF 
Leak Path Factor: 1 LPF (app lies to particulate only) 

HEPA Filter Factor: 1 DF = 1 (aoo lies to oarticulate onlv) 

Collocated Worl<er Dose Factor: 3 ICRP 68, 5 µmAMA D 
On site & Offsite Pubfu Dose Factor: 7 ICRP 72 for Adu lt 

Material Solubilitv Class : 2 conmounds are 2enerallv sohb le 

Hanford Process ilg Area (1-4): 2 200 Area 

Distance or X/Q for Collocated Worl<er: 100 IJEters 
Distance or XIQ forOns itePubfu: 4300 IJEters 
Distance orXIQ forOffs itePubfu: 12580 IJEters 

Emissi>n Source Type (1-4): 1 Point source at ground level 
Release Durati>n (Oto 8760h): 0.5 hours 

DescriJJtioo oC Accident Scenario: Edit using fimction key F2 . Carriageretums a-enot allowed 

Section 3.4.3 Silo F ire -Assunptions - Silo ilventory is 10% of the 202-S Canyon and 30% of the Silo's ilv entory 
is available for release on n on -ronimstible equiprrent surfaces . The MAR is assumed lo be 3% of the inv entory 

as s igned to the 202-S Canyon and acillary buildilgs . 

Dose Results for tbePostulatedAccide.nt: 
l:ser--&fmedmixture (" l.nSource" moe) Materiltlsoorce amoonts ar 

Pu Oxide and Other Pmn-rs tis ted oo the ""GnitDF ' page. 
Point SourceAtGrouodLen~l 200Area 

Total Res pirab le Release: 1.8SE-02 ci 
Dose Factors : ICRP68, Sum ICRP 72 for Adult Release 

Collocated Onsite Ollsite Duration 
Receotor: Worker Public Public 0.5 h - -Distance : 100 m 4,300m 12,580 m 

X/Q: 3.28E-02 7.55E-05 1.88E-05 s/m3 
Breathin2 Rate : 3.35E-04 3.2SE-04 3.29E-04 m3/s 

Unit DCF : 1.70E~ 2.(,6£-'--07 2 66E-'-07 rem'ci 
Total Dose: 3.54£-t-OO 1.25£~2 3.10E~3 rem 

Conseouence: Low na Low 

-ser-Defioed ource ~laterial 2 nuclides 

. ·ote: Full printout is 6 p:1°es. T,-pical cases onl~- need the first fe-n pages. 
t.:ser In ut Default 

. AR unit: ci 
Enter activities or masses . er ci 

Curies Grams 2.310[ +o0 
. -udide 

, 
er ci FGRlnde Fraction 

Sr-90 S. 6.2SE-03 164 . 2£-03 
Pu-239 2.30E-OO 6 9.9 .-01 
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RADIDOSE Version 3.0 (5-18-2005) 
Input Parameter User Inpit Default Descriptioo (based oo user input) 

Facility/Material (1-14): 13 User-defined mixture (" InSource' page) 

FonnofMaterial (1-10): 7 Pu Oxide and Other Powders 
Accilent Type (1--6): 2 &temal l t1l)act 

Quantity at Risk(MAR): 1.05E+o3 ci 

Damage Ratio : 1 
Airborne Release Fracti>n : 0.()01 ARF 

Respirab le Fracti>n : 0.1 RF 
Leak Path Factor: 1 LPF (app lies to particulate only) 

HEPA Filter Factor: 1 DF = 1 (anolies to particulate onlv) 

Collocated WorlcerDoseFactor: 3 ICRP 68, 5 µmAMA D 
On site & Offsite Public Dose Factor: 7 ICRP 72 for Adult 

Material Solubility Class : 2 conmounds are iz,enerally souble 

Hanford frocess ing Area (1-4): 2 200Area 

!Distance orX/Q for Collocated Worlcer: 100 treters 

Distance or XIQ for Onsite Public: 4300 treters 

Distance orXIQ for Offsite Public: 12580 treters 

F.missi>n Source Type (1-4): 1 Point source at ground level 
Release Durati>n (0 to 8760 h): 0.5 hours 

Descriptioo d Accideat Scenario: Edit using fimction key F2 . Carriage returns a-enot allow,d 

Section 3.4.4 Canyon Load Drop - MAR assumed to be 10%ofthecanyon inventory. 

Dose Results for thePostulatedAccident: 

t:ser-deflned mhture C'lnSoorce" m2e) :.\fate rial srurce amrunts ar 
Pu Oxide and Other Po,,iiers listed oo the "t:nitDF' page. 

Point SourceAtGrotlodLe"~' 200Area 

Total Res irable Release: 1.0SE--01 ci 
Dose Factors : ICRP 68, Stirn ICRP 72 for Adult Release 

Collocated Onsile Oflsite Duration 

1-
Recep tor: Worl.er Public Public 0.5 h 

Distance : 100m 4,300m U,580m 

X 10 : 3.28E-02 7.SSE-05 1.88E,.05 s/m3 
Breathing Rate : 3.35E-04 3.2%--04 3.29E-04 m3/s 

Unit DCF : 1.70E.1{)7 U ,6E+o7 H 6E--07 renici 
Total Dose: l.96B-01 6.93E-02 l.72E-02 rem 

Conseouence: Low na Low 

"(;ser-Defined ource l\laterial nuclides 

. ·ore: full printout is 36 pa<>es. Typical cases onl~ neN:1 the first fe pa0 es. 
liser In ut Default 

. AR unit: ci 
Enter acti,-ities or masses . enter acti\"it\· er ci 

Curies Specific Grams 1.310[+-00 
_ ·udide "I 

erci Actiritl·, c· erci fGRlndex Fraction 

Sr-90 1.37E-O. 164 2.i2E,..03 
Pu- 39 6-1 2 . JOE-00 - 6 9.9 
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RADIDOSE Version 3.0 (5-18-2005) 
Input Parameter lser lnJllt Default Description (based muser input) 

Facility/Material (1-14): 13 User-<lefined imdure (" InSource' page) 
FormofMaterial (1-10): 7 Pu Oxide and Other Powders 

Accilent Type (1-6): 2 External Irrnact 

Quantity at Risk (MAR): 8.34E-l-03 ci 

Damage Ratio : UXE-01 
Airborne ReleaseFractiln : 0.001 ARF 

Respirable Fractiln: 0. 1 RF 
Leak Path Factor: 1 I.PF (applies to particulate only) 

HEPA Filter Factor: 1 DF = 1 (anolies to particulate onlv) 

Collocated Worl<er Dose Factor: 3 ICRP 68, 5 µmAMA D 
On site &Ofisite Publi: Dose Factor: 7 ICRP 72 for Adult 

Material Solubilitv Class : 2 corrmounds are 11.enerallv sonble 

Hanford Pl'Ocessilg Area (1-4): 2 200Area 

!Distance orX/Q for Collocated Worker: 100 rreters 
Dis tance or XIQ forOnsite Publi:: 4300 rreters 

Distance orX/O forOfisitePubli: : 12580 rreters 

Emissiln Source Type (1-4): 1 Poilt source at ground level 
Release Durati>n (Oto 8760h): 0.5 hours 

Description m Accideat Scenario: Edit using fimction key F2 . Carriage returns arc not allowed. 

Section 3.4.5 Ventilation Sand Filter Load Drop - MAR assuJ!Ed to be lOOVo of the sand filter ilventory. DR= 0.1. 

Dose Results fo1· the Postulated Accident: 

liser~rmed mixture (''JnSource" 1112e) 1\Jaterialsoorce amooots ar 
Pu Oxide and O ther P m'Klers listed oo the "l:oitDF' pige. 

Point SourceAt GrollodLe"'l 200Area 

TotalRes irableRelease : &348-02 ci 
Dose Factors : ICRP68, 5µm ICRP 72 for Adult Release 

Collocated O115ile Ollsite Duration 

,- Receptor: Womer Public Public 0.5 h 
Distance: 100m 4,300m U,580m 

XIO: 3.28E-02 7.55E-05 1.88E-05 s/m3 
Breathing Rate: 3.35E-04 3.29E-04 3.29E-04 m3/s 

Unit OCF : 4.93E+o6 7.67E-+-06 7.67E-'-n'i rem'ci 
Total Dose: 4.521:-t-OO 1.591:~2 3.95E-03 rem 

Consequence: Low na Low 

- --
-ser-Defined ource ~laterial 2 nuclides 

. ·ote: Full printout is 36 paoes. Typical c-ases only need the firs t fe pa0 es. 
·ser In ut Ddault 

ci 
Enter acti,ities or masses '? erci 

Curies Grams 6.644£-01 
• ·uclide 

~ 
er ci erci FGRlnde fraction 

Sr-90 9.59E.-01 .03E-03 164 l.06E-0 
Pu- 39 .OSE-0 6.57:E-Ot 6 9.S9E.-Ot 
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RADIDOSE Version 3.0 (5-18-2005) 
Input Parameter Us er Input Default Descriptim (based muser i uput) 

Facility/Material (1-14): 13 
FonnofMaterial (1-10): 7 

User-defined ni.'i!w-e ("InSource' page) 

Pu Oxide and Other Powders 
Acciient T e (1-6): 

Quantity at Risk(MAR): 

Damage Ratio : 
Airl>orne Release Fractiln : 

Respirable Fracfon: 
Leak Path Factor: 

HEPA Filter Factor: 

Collocated Worlrer Dose Factor: 
Onsite & OffsitePublic Dose Factor: 

M aterial Solubili Class : 

Hanford Irocessilg Area (1-4): 

istance orX/Q for Collocated Worlrer: 

Distance or X IQ for OnsitePublic: 

DistanceorX/ forOffsitePublic: 

F.missiln Source Type (1-4): 
Release Durafon (Oto 8760h): 

4.34E+ol 

O.CXXJ5 

2 

4300 
12580 

3 
7 

2 

100 

0.5 

Fire 

ci 

ARF 

RF 
LPF (app lies to particulate only) 

DF = 1 ( lies to articulate on 

ICRP68, 5µmAMA D 
ICRP 72 for Adult 

c oonds are enera souble 

200Area 

rIEters 

rIElers 

rIEters 

Point source at ground level 
hours 

Descr· im rl A ccident Scenario: Edit using fimaionkey F2 . Carriagcrcturns arc not :allowed. 

Section 3.4.6. Staged Waste Fire -A ssutq>tions: Packaged waste container inventory contains 100g Pu-239 and a 

proportional amount ofSr-90. Conservatively assurIEd point source release. 

Dose Results for the Postulated Accident: 
Ls er-defined mixture (''lnSoorce" ml!e) l\Jaterial source amrun 

Pu Oxide andOtherPOl'IClers listed oo the "L"nitDF' 
PlBUt SourceAtGroandLe,-el 200Area 

Total Res irable Release: 2 17E-02 ci 
Dose Factors : ICRP 68, 5µ m ICRP 72 for A dult Release 

Collocated Onsite Olfsite Duration 
Receptor: Worl.er Public Public 0.5 h I 

Distance: 100m 4,300m 12,580m I 

X 10 : 3.28E-02 7.55E-OS 1.88E-OS s/m3 
Breathing Rate : 3.35E-04 3.2\E--04 3.29E-04 m3/s 

Unit DCF : 1.70E+o7 2.156E+o7 2.156E-+-07 rem'ci 
Total Dose: 4.061:-l-O0 1.43E-02 3 .56E-03 rem 

Consequence: Low na Low 

I 

!liser-Defin ed ource ~ laterial 2 nuclides 
::'\ote: Full printout is 36 pa es. T~i>ical cases onlt need the first fetr pa0 es. 

\;str Input Default 

1 A.Runit: ci 
, 

Enttr acti,-ities or masses . I enter acti,-ity per ci 

Curies pecific Crams Z.310[+o0 

'.\'uclide " perci Actirin·, Ci/g perci FCRlndex fraction 

Sr-90 8SiE-Ol I lJiE-0- 6 SE-03 164 . lE-03 
Pu--39 1. 3E-01 6. 1£-0_ JOE--00 6 9.9 1 
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RADIDOS[ Version 3.0 5-18-200 
Input Para.meter 

Facilit)I terial (l-1 ): 
Form of Material (l-10): 

Accident T ~ (1-6): 
Quantity at Risk • :\.R): 

Damage Ratio: 
_o..irbome Release Fraction: 

Respirable Fraction: 
Leak Path Factor: 

HEPA Filter Fa tor: 
C-01located \ orker Dos-e Faetor: 

Onsite & Offsife Public Dose Factor: 
Material Solubili Class: 

Hanford Processing Are-.i (l-4): 
· tanoe or X!Q for C-01located \ orker: 

Distance or Q for Onsite Public: 
Dist:a:nre or Q for Offsite Public: 

Emission Source Type (1-4): 
Release Duration (0 to 8760 h): 

User Input 

4 
6.00E+-0 

.OOE-04 
.OOE+-00 

2 

300 
12580 

1 

Dem i tion of Aocide.nt Seenario: 

Default 

7 

3 

2 
100 

Oj 

Demiption (bued on user input) 
Plutonium Finishing Plant: < 10% Pu-240 
Pu Oxide and Other Powders 
Internal es sure 
gram 

AR.F 
RF 

com unds are generally roluble 
200Are-.i 
meters 
meters 
meters 
Point source al ground level 
hours 

Edit lll!l: function key F2 . Cama~ returru ue not ~owed. 

Section 3.4. temal Equiptment De&gration - Inventory contains 60g Pu-239 with< 10% Pu-240. ARPR.F 
Yalue is set to 2.00E-04 

Dose Results for the Postulated Accident: 
Plutonium Finishine Plant: < 10'9 Pu-240 - New 00m1>0sition (2004) _ faterial source a.mounts are 

listed on the "UnitDF" pa.ge. Pu Onde and Other Powders 
Point Source At Ground Lenl 200 Area 

Total ResDirable Release: 120E-02 !;ram 

Dos-e factors: ICRP 6S, 5um ICRP 72 for Adult Release 
Collocated Oruite Offsite Duration 

Reoeotor. Worker Public Public 0.5 h 
Distance: 100 m 4,300 m 12,jS0 m 

XiQ: 3.2SE-02 7.55E-05 1.SSE-05 slm3 
Breathin:ii; Rate: 3J5E-04 3.29E-04 3.29E-04 m3/s 

UnitDCF: 9.65E+-06 l.5 lE+-07 l.51E+-07 rem/!;!"am 
Total Dose: l.27I+-OO 4.49£-03 l.llE-03 rem 

Coo~~uenoe: Low na Low 

Plutonium l\linure.s for the Plutonium finishin Plant 
·e-w composition (2004) Curies per Curies per 

Mus fractions gram gram 
uclide <10% Pu24C>l0% Pu24C<l0% Pu24 C>l0% Pu:240 

Pu-23S 0.0000999 0.00205 l. IE-03 3.5LE-02 
Pu-239 0.936 0. 94 5.SlE-02 4.93E-02 
Pu-240 0.0604 0.159 l.38E-02 3.62E-02 
Pu-241 0.002 0.013 2.06E-01 l.4LE+oo 
Pu-242 0.0003 0.00654 l.1 SE-06 2.57E-OS 
Am-241 0.0015 0.0241 5.15E-03 82 8E-02 

1.0002999 0.99939 0.0787 0.2035 
HNF-lSSOORe.v. 1-A Ci/g Ci/g 
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Appendix E 

ARF /RF for Pu Nitrate in Piping 
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This appendix documents the justification for the ARF/RF values used in Section 3.4.7 Internal 
Equipment Deflagration The discussion below was taken from HNF-15500, Plutonium 
Finishing Plant Deactivation and Deconnnissioning Documented Safety Analysis, Revision 12, 
Section 4.2.4.3 Material at Risk inventory in Building 291-Z. This particular discussion comes 
from 291-Z which had a large am:nmt of MAR due to a process upset that resulted in Pu nitrate 
being forced into the line. 

The holdup material in the abandoned 26 in vacUlill1 piping in 291-Z piping is determined to be 
plutonium nitrate from a process upset involving past liquid transfers. This conclusion is based 
on the following information 

• Shift logs show that overflow of the system traps during vacUlill1 transfers of 
concentrated plutonium nitrate solutions from the PR cans into the facility process tanks 
was a known cause of escape of plutonium into the vacUlill1 system headers 

• In a letter from D. T. Crawley, Plutonium Process Engineering to W. J. Gartin, Manager, 
Weapons Manufacturing division, dated Nov. 23, 1964, D. T. Crawley stated that on 
Friday Nov. 6 and Saturday Nov. 7, 1964, 135 L of solution was rermved from the 26-in. 
vacUlill1 header. The solution was plutonium nitrate and nitric acid. The header was in 
Building 234-5Z. This is an indication that the solutions could have gone past the 
intended transfer tank. 

• In a letter (65490-87-085) from H. H. Hopkins, Advanced Process Group to The PFP 
Issues File, dated April 30, 1987, H. Hopkins stated that there was contamination in the 
291-Z sump. The source of the contamination was believed to be the 26-in. vacUlill1 
system This is further indication that the solution from liquid transfers was inadvertently 
transferred all the way down the line to the vacUlill1 pumps due to a process up set. 

It is assumed that any plutonium nitrate/nitric acid mixture contained in the vacUlill1 
system piping is now dry. The references below show the appearance and form of the 
solid that likely formed in the vacUlill1 system 

• The Nuclear Weapons Complex: Management for Health, Safety, and the Environment, 
Appendix. D, "Plutonium," states that the heating of plutonium nitrate in air tends to 
produce gurrnny residues (National Research Council 1989). 

• BNWL-931, Phrtonium Release Studies - Part IV: Fractional Release from Heating 
Plutonium Nitrate Solutions in Flowing Air, provided the results of tests performed on 
air-dried plutonium nitrate. In the tests, plutonium nitrate was placed in a dish Room 
temperature or heated air flowed over the solution lllltil it dried. Typically 2-3 ml of 
solution was used. The airflow rate was 10 em's to 100 em's. The air temperature 
ranged from ambient to 110°C. For the case of air drying at ambient temperature, the 
solids remaining on the dish were dark brown to dark green in color (depending on 
airflow rate) with an irregular glazed surface. 

• HW-69738, Parameters in the Conversion of Plutonium Nitrate to Plutonium Trichloride 
by a Direct Calcination-Fluid Bed Chlorination Process, provided the results of a 
parametric study of conversion of plutonium nitrate. In the conversion process, 
plutonium nitrate was placed in a calciner having an agitated bed. The solution was 
heated to drive off the water and free nitric acid. Further heating decomposed the nitrate 
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creating plutonium oxide. In the smmnary, the authors stated that for plutonium nitrate 
solutions containing 200-275 g, Pu/L, batch calcination (heating without stirring or 
agitation) sometimes resulted in a solid mass requiring some sort of breakout and size 
reduction, while the continuous process (agitation, flow) gave a powdery or granu1ar 
material 

• BNWL-1941, Results of Research to Evaluate Solid Plutonium Nitrate as a Safe Shipping 
Form, Section E, ''Pilot Plant Work," provided the results of large-scale production of 
solid plutonium nitrate. In the test, 920 g of plutonium nitrate was added to an 
evaporation vessel Evaporation was carried out under 180 torr with final evaporation to 
9 torr. The resultant solid was a large dark green mass that was taken as a single piece 
from the evaporation vessel 

The references show that air-dried plutonium nitrate is found as a large solid mass (ie., has a 
small respirable fraction [RF]), that is not easily broken up into respirable sized pieces and from 
which little is suspended by airflow. This is ahmst the opposite of the light, fluffy, powder, 
typically used in tests that provide the airborne release fraction (ARF) and RF in DOE-HDBK-
3010-94, Airborne Release Fractions/Rates and Respirable Fractions for Nonreactor Nuclear 
Facilities. As such, it is concluded that the ARF*RF values for hok:lup remaining in 291-Z 
vacuum system equipment shouk:l be at least a factor of 10 lower than those used for releases of 
Pu oxide powder upon which the accident analyses are based. This reduction in ARF * RF will 
be incmporated into a combined ARF * RF value for accidents involving vacuum system 
equipment when calculating source term quantities for consequence calculations. 

This reduction in ARF*RF by a factor of 10 for fires involving powder or contamination off 
metal surfaces is supported by the following tests shown in DOE-HDBK-3010-94. 

The ARF, taken from Section 4.4.1.1 for the accident in which PuO2 particles are heated under a 
flowing airstream is 6E-3. The RF is 0.01. The ARF*RF is 6E-5 . The bounding ARF for 
heating air dried Pu nitrate under flowing air is l.5E-3. The RF is lE-3. The ARF*RF is l.5E-6. 
The ratio of the ARF*RF for oxide powder, the material historically used in the accident analysis 
fur 291-Z accidents to the ARF*RF for air dried Pu nitrate is 40. That is, the ARF*RF for air 
dried Pu nitrate is a factor of 40 less. Note also that even if the same ARF is used in both cases, 
Section 4.4.1.2, page 4-59 states that a RF oflE-3 for air dried Pu nitrate is bounding over the 
values of lE-5 to lE-8 usually seen 

The same arguments are made for a factor of 10 reduction in ARF*RF for explosions. DOE
HDBK-3010-94 does not provide experiments from which one can develop an ARF and RF for a 
release of Pu that is adhered to the surface and to adjacent particles during explosions or impact. 
However, in the case of fire, the release mechanism is the ability of flowing air to loft the 
powder. Since the contamination is dried and adhered to the surface, lofting is Imre difficult. 
The ARF and RF for powders in a fire is driven by suspension from the surface by air flow. In 
explosions air flow suspends the oxide from the surface as well (see Section 5.3.2.3 of DOE
HDBK-3010-94, Venting of Pressurized Gases over Solids). That means that the ARF and RF 
for explosions involving air-dried UNH is at least a factor of 10 less than it is for loose oxide 
powder. 

A similar argument is made for impact. While there is no guidance from DOE-HDBK-3010-94 
for the variance of ARF and RF with chemical form, it is clear from arguments above that the 
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ARF is likely less as the material is better adhered than is loose oxide used in the tests and the 
RF is less due to adherence to adjoining particles creating solid masses. As a resuh, a reduction 
of a factor of 10 is reasonable. 
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