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99 CRT Cat hode Ray Tube

100 Cs Cesi um

101 CSDM Cogni zant System Desi gn Manager
102 CSE Criticality Safety Engi neer

103 CSE Cogni zant Syst em Engi neer

104 CSER Confined Space Entry Rescue

105 CSPF Cont ai ner Sorting and Packaging Facility
106 CSR Confined Space Rescue

107 CSRF Contact Size Reduction Facility
108 CSS Cenent Solidification System

109 cSv centi-Sievert

110 CTS Conponent Test Stand

111 CUA Catholic University of America
112 CuP Cask Unl oadi ng Pool

113 Cv Col um Vol une

114 CVA Chemical Viewing Aisle

115 Ccw Cool i ng Tower Water

116 CY Cal endar Year

117 D&D Decont ami nati on and Deconm ssi oni ng
118 D&M Danes & Moore

119 DAC Derived Air Concentration

120 DAS Data Acquisition System

121 DAW Dry Active Waste
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ACRONYMS AND ABBREVI ATI ONS (Conti nued)

Dry Bulb

Desi gn Basi s Acci dent

Desi gn Basi s Earthquake

Desi gn Basi s Tornado

Desi gn Basis Wnd

Drum Cel |

Design Criteria

Dose Conversion Factor

Derived Concentration Cuide

Di stributed Control System

Depart ment of Energy Acquisition Regulation

Decont am nati on Fact or

Di esel Cenerator Room

Department of Energy

Depart ment of Energy - Environmental Managenent
Departrment of Energy - Headquarters

Depart ment of Energy - Headquarters - Energency Qperations Center
Departnment of Energy - |daho

Department of Energy - Ofice of Gvilian Radi oactive Waste Managenent
Department of Energy - Chio Field Ofice

Department of Energy - Project Director

Departnment of Energy - West Valley Area Ofice
Department of Energy - West Valley Denpnstration Project
Department of Energy Laboratory Accreditation Program
DCE On-Site Representative

Departnment of Transportation

Differential Pressure

Di sintegrations per mnute

Dat a Recorder

Darmage Ratio

Devel opnental Procedure

Dem neral i zed Water System

Equi prent Speci fication

Engi neering Administration & Safety Review Program
Eval uati on Basis Acci dent

Eval uati on Basi s Earthquake

Engi neeri ng Change Notice

Envi ronnental Control O ficer

Emer gency Director

Ef fecti ve Dose Equival ent

Equi prent Decont am nati on Room
Equi prent Decont ami nati on Room Vi ewi ng Aisle
El ectrical Distribution System
Eval uati on Cui deline

Enpl oyee Health Services

Envi ronnental | nformati on Docunent
Emer gency | npl enenting Procedure
Envi ronnent al | npact Statenent
Emer gency Managenent Coor di nat or
East Mechani cal Operating Aisle
Emer gency Managenent Procedure
Emer gency Medi cal Response Team
Envi ronnment al Managenent System
Emer gency Medi cal Techni ci an

Envi ronnental Monitoring Team
Emer gency Medi cal Unit

Emer gency Qperation Center

Engi neering Procedure

Envi ronnmental Protection Agency

El evati on Pl ant Datum

Emer gency Prediction |Information
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195
196
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199
200
201
202
203
204
205
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207
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EPI code
EPR

EPZ

ERO
ERPG
ES&H
ESA
ESH&QA
ESQA&LO

FACTS
FACP
FBR
FCS
FFCA
FGE
FHA
FM

HAZWOPER

ACRONYMS AND ABBREVI ATI ONS (Conti nued)

Emer gency Protection Information Code
El ectric Power Research Institute
Emer gency Protection Zone

Emer gency Response Organization

Emer gency Response Pl anni ng Gui deline
Envi ronnental, Safety, and Heal th
Endanger ed Speci es Act

Environnental, Safety, Health, and Quality Assurance
and Laboratory QOperations

Envi ronnental , Safety, Quality Assurance,

Functional and Checklist Testing of Systens

Fire Alarm Control Panel

Fl ui di zed Bed React or

Fire Command Station

Federal Facility Conpliance Agreenent
Fi ssil e Gram Equi val ent

Fire Hazards Anal ysis

Fact ory Mt ual

Feet per mnute

Feet per second

Feed Reduction | ndex

Fuel Receiving and Storage
Fi nal Safety Analysis Report

Federal and State Facility Conpliance Agreenent

Fuel Storage Pool
Feet
Fish and WIldlife Coordination Act

G am

Gravitational Acceleration Constant
G ga, prefix for 10°

Granul ar Activated Carbon

Gl | on

Gas Chromat ogr aph

Ceneral Purpose Cell Crane Room
Gavelly dayey Soils

General Electric

General Enpl oyee Trai ning

Gover nnent Fur ni shed Equi pnent
Gavelly mud

Geonetric Mean

Gei ger - Muel | er

Ceneral Purpose Cell Qperating Aisle
General Ofice Automated Loggi ng System
Cover nrent - Owmned, Contract or-Qper at ed
General Purpose Cell

Gal | ons per day

General Purpose LAN Interface

Gal  ons per mnute

General Record Schedul e

Specific gravity

Gas Tungsten Arc Wl di ng

Hour

Hect are

Hot Acid Cell

Hot Acid Feed

Hughes Associ ates, Inc.
Hot Acid Punp Room
Heal th and Safety Pl an
Hazardous Materials

Hazar dous Waste Operations and Energency Response
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ACRONYMS AND ABBREVI ATI ONS (Conti nued)

242 HDC H gh Density Concrete

243 HEC Head End Cells

244 HEME H gh Efficiency Mst Elimnator

245 HEPA H gh Efficiency Particulate Air

246 HEV Head End Ventilation

247 HFE Hurmman Fact ors Engi neering

248 H C H gh Integrity Container

249 HLDS H gh- Level Drai nage System

250 HLW H gh- Level Waste

251 HLW S H gh-Level Waste Interim Storage

252 HLW SA H gh-Level Waste Interim Storage Area
253 HLWI'S H gh- Level Waste Transfer System

254 hp Hor sepower

255 HPGe H gh Purity Gernmani um

256 HPLC H gh Performance Liquid Chromat ography
257 HPS H gh Pressure Sodi um

258 HRA Human Reliability Analysis

259 HRM Human Resour ces Manager

260 HV Heating and Ventil ation

261 HVAC Heating, Ventilation, and Air Conditioning
262 HVOS Heating, Ventilation Qperating Station
263 HWEF Hazardous Waste Storage Facility

264 i.d. | nner Di aneter

265 I &C I nstrument ati on and Contr ol

266 I A I nstrument Air

267 IC I nci dent Cormmander

268 | CEA I nsul at ed Cabl e Engi neers Associ ati on
269 | CP I nductively Coupl ed Pl asna

270 I CR I nstrument Calibration Recall

271 | CRP I nt ernati onal Conmi ssion on Radi ol ogi cal Protection
272 ID | daho

273 | DLH | mredi ately Dangerous to Life and Health
274 | EEE Institute of Electrical and El ectroni cs Engi neers
275 I ES II'lum nati ng Engi neering Society

276 | H&S I ndustrial Hygi ene and Safety

277 I LDS Infrared Level Detection System

278 in I nch

279 I NEL | daho Nati onal Engi neering Laboratory
280 | NEEL | daho National Engi neering and Environnmental Laboratory
281 | RTS I ntegrated Radwaste Treatnment System
282 | SMS Integrated Safety Managenent System

283 I V&V | ndependent Validation and Verification
284 | WP Industrial Work Permt

285 | WGEF InterimWaste Storage Facility

286 I X | on Exchange

287 JiC Joint Information Center

288 JTG Joint Test G oup

289 k Neutron Multiplication Factor

290 k Kilo, prefix for 10°

291 Ky Partition Coefficient

292 Kets Ef fective Neutron Multiplication Factor
293 kg Ki | ogram

294 K Hori zontal hydraulic conductivity

295 kN Ki | o- Newt on

296 kPa Ki | o- Pascal

297 kPag Ki | o- Pascal gauge

298 kph Ki | oneter per hour

299 kV Ki | o- Vol t

300 K, Vertical hydraulic conductivity
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ACRONYMS AND ABBREVI ATI ONS (Conti nued)

301 kVA Ki | ovol t - anpere

302 kW kil o-Watt

303 L Liter

304 LAH Level Al arm Hi gh

305 LAN Local Area Network

306 LANL Los Al anps National Laboratory
307 LAP Laboratory Accreditation Program
308 LAP Lower Anneal i ng Poi nt

309 LASL Los Al anps Scientific Laboratory
310 I b Pound

311 LCO Limting Condition for Operation
312 LEL Lower Expl osive Linmit

313 I fpm Li near feet per mnute

314 LI Level | ndicator

315 LI MS Laboratory Informati on Managenment System
316 LLDS Low Level Drainage System

317 LLL Law ence Livernore Laboratory

318 LLNL Law ence Livernore National Laboratory
319 LLRW Low Level Radi oactive Waste

320 LLW Low Level Waste

321 LLW2 Low Level Waste Treatnment Repl acenment Facility
322 LLWF Low Level Waste Treatnent Facility
323 LLW'S Low Level Waste Treatment System
324 LM Li ai son Manager

325 LooP Loss of Of-site Power

326 LGOS Level of Service

327 LOvVS Loss of Voltage Signal

328 LPF Leak Path Fact or

329 LPG Li qui d Propane Gas

330 I pm Liters per minute

331 LPM Liters per mnute

332 LPS Liquid Pretreatnent System

333 LR Level Record

334 LSA Lag Storage Area

335 LUNR Land Use and Natural Resources
336 LWA Lower Warm Aisle

337 LWC Li quid Waste Cell

338 LWI'S Li quid Waste Treatnent System

339 LXA Lower Extraction Aisle

340 m Met er

341 nms Met ers per second

342 m MIli, prefix for 103

343 M Mega, prefix for 10°

344 M&O Mai nt enance and Operati ons

345 M&O Managi ng and Qperati ng

346 M&TE Mai nt enance and Test Equi prent
347 MAR Material at Risk

348 m Eart hquake Magnitude

349 VBt u Mega-British Thermal Units

350 MC M ni ature Cell

351 MCC Materi al s Characterization Center
352 McC Mot or Control Center

353 MCE Maxi mum Cr edi bl e Eart hquake

354 110 mlli-Curie

355 MECSI Maxi mal | y Exposed O f-Site Individual
356 MeV Mega-el ectron Vol t

357 MFHT Mel ter Feed Hold Tank

358 nG Muddy gravel s

359 i Mle

360 M_LW M xed Low Level Waste
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367
368
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370
371
372
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374
375
376
377
378
379
380
381
382
383
384
385

386
387
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389
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395
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400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
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417
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419
420
421
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NDA- LPS
Ne
NEC
NEVA
NEPA
NESHAP
NFPA
NFS
NGVD

NI OSH

NI ST
NMC
NMVPC
NNW
NOAA

NP

NPH
NPPS
NPPTS
NCQA

NR

NRC
NRRPT
NWS

NY
NYCRR
NYS
NYSDEC
NYSDCH
NYSERDA

ACRONYMS AND ABBREVI ATI ONS (Conti nued)

Modi fied Mercalli Intensity

Man- Machi ne | nterface

Managenment and Operati ng

Mechani cal Operating Aisle

Maxi mal | y Exposed O f-Site Individual
Mol e

Menor andum of Under st andi ng

Mega- Pascal gauge

Maxi mum Per mi ssi bl e Concentration
Maxi mum Possi bl e Fire Loss

M1 es per hour

M 11i-Roentgen per hour
Mast er Records Center
MIlirem

Mani pul at or Repair Room
Materi al Safety Data Sheet
Muddy Sandy G avel s

Mast er - Sl ave Mani pul at or
milli-Sievert

Metric Ton

Metric Tons Initial Heavy Metal
Metric Tons Uranium

Mat eri al - Unaccount ed- For
Mega- Wat t

Mega- Wat t - Day

Nano, prefix for 10°

Sodi um

Nucl ear Acci dent Dosi neter

Nati onal Archives and Records Adm nistration

Nucl ear Criticality Safety Eval uation

NRC- Li censed Di sposal Area

NRC- Li censed Di sposal Area - Liquid Pretreatnent System
Effective porosity

Nati onal El ectric Code

National Electrical Mnufacturers Association

Nati onal Environnental Policy Act

Nati onal Em ssion Standard for Hazardous Air Pollutants
Nati onal Fire Protection Association

Nucl ear Fuel Services, Inc.

Nati onal Ceodetic Vertical Datum

National Institute of Cccupational Safety and Health
Nati onal Institute of Standards and Technol ogy

News Media Center

Ni agara Mohawk Power Corporation

North Nort h- Wst

Nati onal Cceani ¢ and At nospheric Administration

North Pl at eau

Nat ural Phenonena Hazard

North Pl ateau Punp System

North Pl ateau Punp and Treatnent System

Nucl ear Quality Assurance

Nonconf or mance Report

Nucl ear Regul at ory Commi ssion

Nati onal Registry of Radiation Protection Technol ogy
Nati onal Weat her Service

New Yor k

New York Code of Rules and Regul ati ons

New York State

New York State Department of Environnental Conservation
New York State Departnent of Health

New York State Energy Research and Devel oprment Authority



422

423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
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451
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454
455
456
457
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468
469
470
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472
473
474
475
476
477
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479
480
481
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NYSGS

ACRONYMS AND ABBREVI ATI ONS (Conti nued)

New York State Geol ogi cal Survey

Quter Di aneter

Operational Accident Assessnent Manager
Oper ati onal Assessnent Manager

O fice Building

Operating Basis Earthquake

On- Site Eval uation Poi nt

Of-Gas Aisle

O f-Gas Bl ower Room

Of-Gs Cell

Of-Gas Monitoring Room

Of Gas Treatnment System

DOE, Ohio Field Ofice

hio Field Ofice, Wst Valley Denonstration Project
On-t he-Job Trai ni ng

Qper ati ons Manager

Qut - of - Servi ce

Cccurrence Reports

Cak Ri dge National Laboratory
Occurrence Report and Processing System
Oper ational Readi ness Revi ew

Operati onal Readi ness Revi ew Board

Oper ati ons Response Team

Qperations Support Center

Qccupational Safety and Health Act
Cccupational Safety and Health Adm nistration
Operational Safety Requirenent

Qunce

Pico, prefix for 1012

Peta, prefix for 10%

Pi ping and I nstrument Di agram
Pascal

Proj ect Appraisals

Pol yal phaol ef i n

Protective Action Cuideline
Pressure Al arm Hi gh

Per f or mance- Based Tr ai ni ng
Partition Coefficient

Pol ychl ori nat ed Bi phenyl

Per sonal Conputer Docunment Organization and Control Software
Pounds per cubic foot

Pressure Control High

Per sonal Contani nati on Monitor
Process Chenical Room

Project Director

Pressure Differential A arm H gh
Pressure Differential A arm Low
Pressure Differential Control High
Pressure Differential Control Low
Power ed Dextrous Mani pul at or
Pressure Differential Record
Per m ssi bl e Exposure Limt

Per sonnel Fri sker

Peak Ground Accel eration
Pasquill -G fford Stability O ass
Process Hazards Anal ysis

Product Handling Area

Public Information Director
Programmabl e Logic Controller
Preventi ve Mi ntenance
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ACRONYMS AND ABBREVI ATI ONS (Conti nued)

482 PMC Process Mechani cal Cell

483 PMCR Process Mechanical Cell Crane Room
484 PM- Pr obabl e Maxi mum Fl ood

485 PMP Pr obabl e Maxi mum Preci pitation

486 PMP Proj ect Managenent Pl an

487 PNL Paci fi ¢ Northwest Laboratory

488 PNNL Paci fic Northwest National Laboratory
489 PPB Parts Per Billion

490 PPC Product Purification Cell

491 PPE Personal Protective Equi pment

492 ppm Parts Per MIlion

493 PPM Parts Per MIlion

494 PPS Product Packagi ng and Shi ppi ng

495 PRC Pressure Record Control

496 PRM Process Radi ati on Monitor

497 PRS Powered Rol | er System

498 PSAR Prelimnary Safety Analysis Report

499 psf Pound per square foot

500 psi Pound per square inch

501 psig Pound per square inch gauge

502 PSO Pl ant Systens Qperations

503 PSCSS Pl ant Systens Qperations Shift Supervisor
504 PSO Pl ant Systens Operat or

505 PSR Process Safety Requirenent

506 Pu Pl ut oni um

507 PVC Pol yvi nyl chl ori de

508 PVS Per manent Ventil ati on System

509 PVU Portable Ventilation Unit

510 PVR Pressurized Water Reactor

511 PWS Pot abl e Water System

512 QA Qual ity Assurance

513 QA QC Quality Assurance/ Quality Control

514 QAP Qual ity Assurance Program

515 QAP Quality Assurance Pl an

516 QAPD Qual ity Assurance Program Description
517 QARD Qual ity Assurance Requirenents Docunent
518 CN Qual i fication Change Notice

519 Qv Qual ity Managenent

520 R Roent gen

521 R/ hr Roent gen per hour

522 R&S Radi ati on and Safety

523 R&SC Radi ati on and Safety Comittee

524 RAP Radi ol ogi cal Assi stance Pl an

525 RCO Radi ol ogi cal Controls QOperations

526 RCOS Radi ol ogi cal Controls Operations Supervisor
527 RCRA Resour ce Conservation and Recovery Act
528 RCT Radi ol ogi cal Control Technician

529 RCTC Radi ol ogi cal Control Team Conmander
530 RCTL Radi ati on Control Team Leader

531 REG Robert E. G nna

532 rem Roent gen Equi val ent Man

533 RER Ram Equi pment Room

534 RESL Radi ol ogi cal and Environmental Sciences Laboratory
535 RF Respi rabl e Fraction

536 RH Renot e- Handl ed

537 RH TRU Renot e- Handl ed Transur ani ¢

538 RHWF Renot e- Handl ed Waste Facility

539 RHWP Renot e- Handl ed Waste Proj ect

540 Rl D Records Inventory and Disposition Schedul e

541 RMWV Radi oacti ve M xed Waste
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ACRONYMS AND ABBREVI ATI ONS (Conti nued)

542 ROD Record of Deci sion

543 RP Radi ati on Protection

544 rpm Revol uti ons per mnute

545 RPM Revol utions Per M nute

546 RPM Radi ati on Protecti on Manage

547 RSAC Radi ol ogi cal Safety Anal ysis Conputer Code
548 Rt Rout e

549 RTS Radwast e Treatnment System

550 RW Radi ol ogi cal Worker |

551 RW | Radi ol ogi cal Worker 11

552 RWP Radi ati on Wrk Perm t

553 S Second

554 S&EA Saf ety and Environnmental Assessnent

555 SA&I Saf ety Analysis and Integration

556 SAA Satellite Accumul ation Area

557 SAl Sci ence Applications |International

558 SAR Saf ety Anal ysis Report

559 SBS Subrer ged Bed Scr ubber

560 SCBA Sel f - Cont ai ned Breat hi ng Appar at us

561 scfm Standard cubic feet per mnute

562 SCR Sel ective Catal ytic Reduction

563 SCS Soi | Conservation Service

564 SCSSCs Safety-Cd ass Structures, Systens, and Conponents
565 SDA New York State-Licensed D sposal Area

566 SEAM Saf ety and Environnental Assessnent Manager
567 sec Second

568 SFCM Slurry-Fed Ceram c Melter

569 SFPE Society of Fire Protection Engi neers

570 SFR Secondary Filter Room

571 SGN Soci ety Ceneral e pour | es Techni ques Nouvel |l es
572 SCR Switch Gear Room

573 S I nternational System of Units

574 SIP Speci al Instruction Procedure

575 sl pm Standard liter per mnute

576 SM Security Manager

577 SVACNA Sheet Metal and Air Conditioning Contractors National Association
578 SVB Saf ety Managenment System

579 SMr Slurry M x Tank

580 SMAS Sl udge Mobilizati on and Wash System

581 SNF Spent Nucl ear Fuel

582 SNL Sandi a National Lab

583 SNM Speci al Nucl ear Materi al

584 SO Security O ficer

585 SOG Seismc Ower’'s Goup

586 SOoP St andard Operating Procedure

587 SPDES State Pollutant Discharge Elimination System
588 SPO Security Police Oficer

589 Sr Strontium

590 SR Survei |l | ance Requiremnent

591 SRE Search and Reentry

592 SRL Savannah Ri ver Laboratory

593 SRR Scrap Renmpval Room

594 SRSS Squar e-r oot - of -t he- sum of -t he- squar es

595 SS St ai nl ess St eel

596 SSC Sanpl e Storage Cell

597 SSCs Structures, Systens, and Components

598 SSE Saf e Shut down Eart hquake

599 SSS Security Shift Supervisor

600 SSS Slurry Sanple System

601 SSWWJ Super Solid Waste Managerent Unit

602 STC Sanpl e Transfer Cell
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ACRONYMS AND ABBREVI ATI ONS (Conti nued)

603 STD St andard

604 STP Standard Tenperature and Pressure
605 STS Super nat ant Treatnment System

606 Sv Si evert

607 SVS Scale Vitrification System

608 SVB St andard Waste Box

609 SWC Surge Wthstand Capability

610 SWWU Sol id Waste Managenent Unit

611 T Tera, prefix for 102

612 TBP Tri-butyl phosphate

613 TE Test Exception

614 TEDE Total Effective Dose Equival ent
615 TEEL Tenporary Emergency Exposure Limt
616 Ti Ti t ani um

617 TID Tanper - | ndi cati ng Devi ce

618 TIG Tungsten I nert Gas

619 TIP Test I nplenentation Plan

620 TIP Test In-Place

621 TIP Test Instruction Procedure

622 TLD Ther nol umi nescent Dosi net er

623 TLV Threshol d Linmt Val ue

624 TN Transnucl ear, Inc.

625 TPC Test Procedure Change

626 TPL Test Pl an

627 TR Techni cal Requi r enent

628 TRG Techni cal Revi ew G oup

629 TRV Trai ni ng Records Managenment System
630 TRR Test Results Report

631 TRU Transur anic

632 TSB Test and Storage Buil ding

633 TSC Techni cal Support Center

634 TSCS Techni cal Support Center Staff

635 TSD Techni cal Support Docunent

636 TSR Techni cal Safety Requirenent

637 TVS Tenporary Ventilation System

638 UA Uility Air

639 UAP Upper Anneal i ng Poi nt

640 UBC Uni f or m Bui | di ng Code

641 UCRL University of California Research Laboratory
642 UDF Unit Dose Factor

643 UEL Upper Expl osive Linmt

644 UL Underwriters Laboratories, Inc.

645 uLo Ur ani um Load Qut

646 UPC Ur ani um Product Cel |

647 UPS Uni nterrupti bl e Power Supply

648 UR Uility Room

649 USDOE U S. Departnent of Energy

650 usbal U S. Departnent of the Interior
651 uUsDOL U S. Departnent of Labor

652 usboTr U S. Departnent of Transportation
653 USEPA U.S. Environnental Protection Agency
654 USGS U. S. Geol ogi cal Survey

655 USNRC U.S. Nucl ear Regul atory Commi ssion
656 usQ Unrevi ewed Safety Question

657 UsQD Unrevi ewed Safety Question Determ nation
658 UNA Upper Warm Aisle

659 UE Uility Water Supply

660 UXA Upper Extraction Aisle

661 \Y Vol t
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ACRONYMS AND ABBREVI ATI ONS ( Concl uded)

662 VA Vol t - Amper e

663 VAC Volt Alternating Current

664 VDC Volt Direct Current

665 V&S Ventilation and Service Buil ding

666 VEC Ventil ati on Exhaust Cell

667 VEMP Vitrificati on Expended Materials Process
668 VF Vitrification Facility

669 VFFCP Vitrification Facility Fire Control Panel
670 VIV Variabl e I nlet Vane

671 VL Vitrification Liaison

672 VOG Vessel Of-CGas

673 VOSS Vitrification Qperations Shift Supervisor
674 VPP Vol untary Protection Program

675 VS Vitrification System

676 VSR Ventil ation Supply Room

677 VTF Vitrification Test Facility

678 WAR Ventil ati on Wash Room

679 w Wat t

680 WAPS Wast e Acceptance Product Specifications
681 wC Wat er Col um

682 WCC War ni ng Communi cati ons Center

683 WCCC War ni ng Comuni cati ons Center Conrmuni cat or
684 WOVRT Wirk Cell Washdown Receiving Tank

685 WDC Wast e Di spensing Cell

686 WV Wast e Di spensing Vessel

687 WGES Westi nghouse Government Environnmental Services
688 WGSG West i nghouse Gover nment Services G oup
689 WHC West i nghouse Hanford Comnpany

690 VHSE War ehouse

691 W PP Waste Isolation Pilot Plant

692 WVD Wast e Managenent Operations

693 WVD West i nghouse Mai nt enance Qperation

694 WVOA West Mechani cal Operating Aisle

695 VWNYNSC Western New York Nucl ear Service Center
696 WO Wrk O der

697 WOR Waste Qualification Report

698 V\RPA Wast e Reduction and Packagi ng Area

699 W5 Waste Stream

700 w % Wei ght percent

701 W'F Waste Tank Farm

702 WIFVS Waste Tank Farm Ventil ation System

703 W/DP West Val | ey Denpnstration Project

704 VWNS West Val | ey Nucl ear Services

705 VWNSCO West Val | ey Nucl ear Services Conpany, Inc.
706 W/PP West Val |l ey Policies and Procedures

707 W/VHC West Val | ey Vol unt eer Hose Conpany

708 XC1 Extraction Cell 1

709 XC- 2 Extraction Cell 2

710 XC 3 Extraction Cell 3

711 XCR Extraction Chenical Room

712 XSA Extraction Sanple Aisle

713 y Year

714 \ Dry density

715 YOY Young of Year

716 yr Year

717 Y2K Year 2000

718 °C Degrees Cel si us

719 °F Degr ees Fahrenheit
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ACRONYMS AND ABBREVI ATI ONS ( Concl uded)

720 vl Mcro, prefix for 10°
721 x/ Q Rel ative concentration
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1.0 | NTRODUCTI ON AND OVERALL DESCRI PTI ON OF THE FACI LI TY
1.1 Introduction

Facilities in which radi oactive wastes can be safely processed in preparation for

di sposal are required to support conpletion of the West Valley Denonstration Project
(WDP) m ssion, which is discussed in Chapter 1 of W/NS-SAR- 001, Safety Analysis
Report for Waste Processing and Support Activities. Sone of these wastes currently
exist, while others will be generated during ongoing and future project activities.
Waste itens that have relatively high radiation dose rates require processing and
repackaging in facilities with renote handling capability to ensure worker safety.
The Renote-Handl ed Waste Facility (RHW) has been desi gned and constructed to neet
this need. The primary purposes of the RHWF are to cut up, radiologically analyze,
and repackage into appropriate (standard) types of waste containers various solid
radi oactive wastes. Linmted decontami nation of select waste itens nmay be perforned.
Waste streans that are to be processed through the RHW are shown in Table 1.1-1
Table 1.1-1 lists waste streans 12 through 24. WAiste streans 1 through 11 are not
relevant to the RHW, and therefore are not discussed in this Safety Anal ysis Report
(SAR). The location and orientation of the RHW on the WDP site are shown in Figure
5.1-1. The RHWF is located in the northwest corner of the WDP site, northwest of

t he Supernatant Treatnent System (STS) Building and sout hwest of the Chenical Process
Cell Waste Storage Area (CPC WSA).

As stated in 10 CFR 830, Nucl ear Safety Management, a Documented Safety Analysis
(DSA) neans “a docunented analysis of the extent to which a nuclear facility can be
operated safely with respect to workers, the public, and the environnment, including a
description of the conditions, safe boundaries, and hazard controls that provide the
basis for ensuring safety.” This SAR has been developed to fulfill the requirenent
to devel op a docunented safety analysis. The scope of this SARis the RHW and
operations outside the RHW on the W/DP premi ses that involve transfer of wastes
directly to and fromthe RHWF.

1.2 Facility Description

The RHWF is a free-standing structure with no structural reliance on other buildings
or facilities at the W/DP site. The RHW is approxinmately 57.3 m (188 ft) I ong and
27.7 m (91 ft) wide. The facility has been designed to accommpdate the waste streans
identified in Table 1.1-1. The RHW has nine areas that directly or indirectly
support waste processing and repackagi ng operations. These are the Receiving Area,
Buffer Cell, Wrk Cell, Contact Mintenance Area, Sanple Packagi ng and Screening
Room Radi ation Protection Qperations Area, Waste Packagi ng Area, Qperating Aisle,
and Load Qut/Truck Bay. The RHWF al so has four areas that contain systens or
conponents that serve support functions, nanely, the Exhaust Ventilation Filter Room
Exhaust Ventil ation Bl ower Room Mechanical Equi pnent Area (including the Stack

Moni tor Room), and Ofice Area

The RHWF includes a reinforced concrete main structure with a Receiving Area
extension at the north end, an adjoining Load Qut/Truck Bay on the east side, and an
adjoining Ofice Building at the south end. The Receiving Area, Load Qut/Truck Bay,
and Ofice Building are pre-engi neered structures with a netal wall and roof system
The reinforced concrete structure consists primarily of the Buffer Cell, Wrk Cell
Wast e Packagi ng Area, Operating Aisle, Contact Mintenance Area, and Heati ng,
Ventilation, and Air Conditioning (HVAC) Areas.

The Receiving Area provi des weather protection for the |oading and unl oadi ng of
transfer vehicles. The Receiving Area consists of a rectangul ar shaped

weat her-protected area that is approximately 8.2 m (27 ft) wide by 15.8 m (52 ft)

I ong for unloading waste transport vehicles. The Buffer Cell, 6.7 m (22 ft) long by

6.7 m(22 ft) wide by 11.3 m (37 ft) tall, acts as a ventilation confinement boundary
between the nornally uncontani nated Receiving Area and the highly contani nated Wrk
Cell. The Buffer Cell allows radiologically controlled novenent of waste containers

and other materials into the Wrk Cell with sone shielding provided. The Buffer Cel
may al so be used as a radiologically controlled area for surveyi ng waste containers
or for contact-handl ed operati ons such as repackagi ng, sw pe sanpling, or renoving
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wast e contai ners when radiol ogi cal conditions do not nmandate renote handling
operations. The Wrk Cell, a shielded space approximately 16.8 m (55 ft) |ong by

6.7 m(22 ft) wide by 11.3 m (37 ft) high, is the primary work zone within the RHW
for fully renote handling, surveying, size reducing, decontami nating, and repackagi ng
operations. The Work Cell walls, floor, and roof are constructed of reinforced
concrete. The wall thickness is approximately 0.76 m (2.5 ft), while the roof

t hi ckness is approximately 0.30 m (1 ft). A pre-engineered sloped steel roof,
erected above the concrete roof of the Wrk Cell, provides drainage. The floor and
the lower portion of the Wirk Cell walls are lined with stainless steel to facilitate
decontanination efforts. The Waste Packaging Area, an area 3.4 m (11 ft) long by 6.1
m (20 ft) wide by 2.4 m(8 ft) high, is located adjacent to the southeast corner of
the Work Cell on the first floor of the RHW. This area provides a confined and
shi el ded space for transferring filled waste drumliners and box liners out of the
Wrk Cell via the Waste Transfer System The Survey and Spot Decontami nation Area,

| ocated just beyond the Waste Packagi ng Area, provides space for decontam nating
and/ or overpacking containers. The Load CQut/Truck Bay is an extension on the east
side of the RHWF that provides a weather-encl osed structure to support |oading of
filled waste containers onto transport vehicles and transfer of enpty waste
containers into the facility. Descriptive information about all of the areas and
cells within the RHW is provided in Chapter 5.

1.3 Process and Activity Descriptions

The RHWF is designed to receive solid radioactive waste and radi oactive nmi xed waste
(RMY fromother locations on the WDP site and to visually inspect, sort, size
reduce, collect sanples, and repackage this waste in a manner that neets current or
expected di sposal requirenents. The throughput of the facility depends upon the
wast e stream bei ng processed and is estinmated to range between 0.14 and 1.9 n¥ day
(5 and 67 ft3/day). The wastes processed in the RHW are a variety of sizes, shapes,
and materials, including structural steel, stainless steel, concrete, grout, resins,
plastics, filters, Herculite, and wood. These naterials are in various forns,

i ncludi ng tanks, punps, piping, fabricated steel structures, light fixtures,
conduits, junpers, reinforced concrete sections, personal protective equipnent,
general rubble, and debris.

Processing begins as waste containers are transferred to the Receiving Area from
various on-site locations by truck, forklift, or other nmeans of transport. Wste
containers are unloaded in the Receiving Area onto a renote-controll ed Powered Roll er
System (PRS). The Receiving Area crane, a 20-ton overhead bridge crane, can be used
to assist in this off-loading operation. The Receiving Area is isolated fromthe
Buffer Cell by air control and shield doors. After the container arrives at the
Receiving Area and is placed on the PRS, the Buffer Cell shield doors are opened and
the container is noved into the Buffer Cell via the PRS. The Buffer Cell acts as a
barrier and airlock to isolate the contanmi nated Wrk Cell fromthe uncontani nated
Receiving Area, allow ng radiologically controlled novenent of waste containers into
the Work Cell. The Buffer Cell is isolated fromthe Wrk Cell by shield doors and
air control doors. Activities in the Buffer Cell are directly observable and
controlled froma shield window in the Operating Aisle. After a waste container is
transferred to the Buffer Cell, the shield doors between the Receiving Area and the
Buffer Cell are closed and the shield doors between the Wrk Cell and the Buffer Cel
are opened. The container is then noved into the Wirk Cell using the PRS. As a
backup, the Wrk Cell crane, a 30-ton overhead bridge crane with a 30-ton hoist, can
be used for noving waste containers into the Work Cell. In the Wrk Cell, the waste
container is opened and the waste itens renoved, surveyed, sanpled, sorted, size
reduced, de-watered if necessary, and possibly decontam nated, as deened needed for
repackagi ng. Waste processing is perforned renotely using equi pnent controlled by
operators behind shield wi ndows and shield walls in the Operating Aisle. Two bridge
cranes and one jib crane are provided in the Wrk Cell. Size reduction is typically
acconpl i shed with cutting tools supported by powered dexterous mani pul ators (PDMs).

Waste itens fromthe RHW are repackaged into either a B-25 box liner or a 208 liter
(55 gal) drumliner. The liner for a B-25 box fits inside the standard B-25 box and
i s made of 16-gauge carbon steel with reinforcing ribs. Lowlevel waste is placed in
B-25 box liners. Lowlevel or transuranic waste nmay be placed in 208 liter (55 gal)
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118 drumliners. The |oading of transuranic waste into drumliners will be recorded to
119 provide a verification record for the contents of the transuranic drunms. Box and
120 drum liner covers are installed when the containers are filled, and the liners are
121 then transferred to the Waste Packaging Area for placenment into waste di sposa

122 containers (i.e., B-25 boxes or 208 liter [55 gal] druns). The Waste Packagi ng Area
123 provi des a confined and shi el ded space for efficiently | oadi ng waste di sposa

124 containers. Once a box or drumliner has been filled in the Wrk Cell and its cover
125 installed, it is lowered into a waste di sposal container through the Waste Transfer
126 System which is the interface between the Wrk Cell and the Waste Packagi ng Area.
127 Filled waste containers are renotely surveyed for external renpvable contam nation
128 and radiation levels in the Waste Packaging Area. Containers are then renoved from
129 the WAaste Packaging Area on transfer carts through shield doors to the Survey and
130 Spot Decontanmination Area. A nonorail transfer hoist is installed on the ceiling of
131 the Survey and Spot Decontanination Area to lift and transport containers onto and
132 of f of the respective transfer carts. Hi gh dose rate containers are shielded on the
133 transfer carts. The Survey Area provides a space for radiologically surveying, spot
134 decont ami nating, and overpacking (if needed) filled waste containers. The floor

135 el evation of the Survey Area is at the sanme elevation as the Load Qut/Truck Bay. A
136 forklift renoves waste containers fromthe Survey Area and takes themto the Load
137 Qut/ Truck Bay. Once in the Load CQut/Truck Bay, filled waste containers are | oaded
138 onto transport vehicles for transfer to an on-site interimstorage facility or off-
139 site disposal facility. It is estimated that hundreds of 208 liter (55 gal)

140 containers filled with radioactive wastes will be created by operations at the RHW
141 It is estimated that several hundred B-25 containers filled with radioactive wastes
142 will be created. Certain nonstandard waste containers that are received in the Wrk
143 Cell may be decontam nated and processed back through the Buffer Cell and Receiving
144 Area, using the Receiving Area crane and the PRS, as opposed to being processed

145 t hrough the Waste Packaging Area. However, this is expected to be an infrequent

146 oper ati on.

147 1.4 Identification of Agents and Contractors

148 The W/DP participants are presented in Section 1.4 of W/NS-SAR-001. Design and

149 construction services for the RHW were provi ded by Butler Construction Conpany,

150 Washi ngton Group International, Quality Inspection Services, Qackenbush Conpany

151 I ncor porated, Ferguson Electric Construction Conpany |ncorporated, and their

152 suppliers and subcontractors.

153 1.5 Hazard Categorization

154 Hazard classifications for facilities at the WDP are provided in WDP-227, WHDP

155 Facility ldentification and O assification Matrix. The RHWF is classified as a

156 hazard category 2 facility because credible accidents presented in Chapter 9 of this
157 SAR coul d produce a dose of at least 1 remto a receptor located 100 neters (328.1
158 ft) fromthe point of the release. 10 CFR 830 stipulates that facility hazard

159 categorization is to be perforned in accordance with DOCE- STD 1027-92, Hazard

160 Cat egori zation and Accident Analysis Techniques for Conpliance with DOE O der

161 5480. 23, Nucl ear Safety Analysis Reports. DOE-STD 1027-92 states that the fina

162 hazard categorization of a given facility is to be based on an “unnitigated rel ease”
163 of avail abl e hazardous material. The criterion for placing a given facility in

164 hazard category 2 is “essentially possession of quantities of nmaterial whose

165 unmtigated rel ease could produce total doses of 1 remin the range of 100 neters
166 fromthe facility.”

167 1.6 Structure of this Safety Analysis Report

168 The Departnment of Energy uses SARs to establish the safety basis for nuclear

169 facilities. As stated in 10 CFR 830, safety basis nmeans “the docunented safety

170 anal ysis and hazard controls that provide reasonabl e assurance that a DOE nucl ear
171 facility can be operated safely in a nanner that adequately protects workers, the
172 public, and the environnent.” This SAR has been devel oped to fulfill the SAR-rel ated
173 requi renents of 10 CFR 830. This SAR has been witten in accordance with the

174 met hodol ogy provided in DOE- STD-3009-94, Preparation Guide for U S. Departnent of

175 Energy Nonreactor Nuclear Facility Safety Analysis Reports, which is a nethodol ogy
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acceptable to the DOE per Table 2 of Appendix A of Subpart B of 10 CFR 830. 10 CFR
830 and DCE- STD- 3009-94 do not require a specific format for a given SAR  For

consi stency with previous safety anal ysis docunents at the WDP, in particul ar W/NS-
SAR- 001, the format of this SAR corresponds to the format set forth in Nuclear

Regul at ory Conmi ssi on Regul atory Quide 3.26, Standard Format and Content of Safety
Anal ysis Reports for Fuel Reprocessing Plants. A listing of DOE-STD 3009-94 chapters
and the corresponding or equival ent chapters of this SARis provided in Table 1.6-1.
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1 TABLE 1.1-1

2 WASTE STREAMS TO BE PROCESSED | N THE REMOTE- HANDLED WASTE FACI LI TYV3

3 Wast e Anti ci pat ed Max. Max. Max. Max. Total WS

Stream Descri ption Wast e Lengt h W dt h Hei ght Wi ght Vi ght

5 I D # Cat egory (ft) (ft) (ft) (1 bs) (I bs)

6 12 CPC Junper Containers TRU 12. 96 6. 92 6. 96 11, 697 43, 325

7 13 CPC Junper Contai ners LLW 12. 96 6. 92 6. 96 12,193 85, 638

8 14 CPC Di ssol ver Vessel s (includes TRU 19. 88 11. 79 11. 22 35, 854 71, 708

Boxes 3C-1 and 3C- 2)

9 15 CPC Vessel Containers TRU 13.72 8.42 8. 96 9,942 15, 842
10 16 CPC Vessel Containers LLW 16. 58 11. 44 11. 02 21, 119 65, 035
11 17 Vent Filter Containers TRU 6. 33 7.50 6.0 13, 274 296, 000
12 18 Vent Filters in Cenent TRU 11. 42 7.42 6.42 53, 800 191, 300
13 19 Shi el d Cont ai ners CPC W5A TRU 12.50 6. 50 6. 50 9, 648 81, 883
14 20 Shi el ded Containers with Dry LLW 12. 0 6.0 6.0 10, 500 65, 000

Activated Waste (DAW
15 21 Shi el ded Resin Tanks LLW 6.0 6.0 6.0 25, 430 254, 300
16 22 Shi el ded Cont ai ners LLW 2.0 dia. Oyl . 3.0 1, 390 14, 300
17 23 Wast e Tank Farm Punps? LLW 50.0 4.0 4.0 10, 000 149, 000
18 24 Head End Cell C osure Wastes LLW 12.0 6.0 6.0 11, 800 47, 280
19 Not es:
20 1. Table is derived fromof WNS-|RP-006, Renote-Handled Waste Facility Integrated Run Plan. The di mensi ons shown are for the
21 | argest container in a given waste stream (W5). Variations in the total W5 weight shown in this table for Ws 17 through 24
22 are acceptable as they do not affect the safety analyses in this SAR
23 2. Mechanical arns fromthe Waste Tank Farm may be included with W5 23.
24 3. This table represents the Waste Streanms that will be processed through the RHWF and for which the facility has been
25 designed. ldentification of additional waste streams for processing through this facility will be evaluated pursuant to the
26 requi rements of 10 CFR 830, Subpart B (USDCE January 10, 2001), and W-914, Unreviewed Safety Question Process (USQP) (West
27 Val | ey Nucl ear Services Co.), which inplements the Rule. W/-914 provi des the guidance for conducting and docunmenting the
28 revi ew associ ated with the USQP. Throughout the life cycle of the RHW, the safety anal yses are revised as new i nformation

29 is obtained, as prelimnary analyses are replaced with final analyses, as DOE Directives evolve, and as the Project nmatures.
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TABLE 1.6-1

LOCATI ON OF DOE- STD-3009-94 | NFORMATI ON I N W/NS- SAR- 023

DOE- STD- 3009- 94 W/NS- SAR- 023
Chapt er (Reg. Guide 3.26 Chapters)
1.0 I ntroduction and Overall
: Description of the
Executive Summary Facility
2.0 Sunmary Saf ety Anal ysis
1.0 Site Characteristics 3.0 Site Characteristics
4.0 Principal Design Criteria
2.0 Facility Description 5.0 Facility Design
6.0 Process Systens
3.0 Hazard and Acci dent Anal yses 9.0 Hazard and Acci dent
Anal yses
4.0 ng eg%eﬁz ;uct ures, Systens, and 5 0 Facility Design
il 6.0 Process Systens

5.0 Derivation of Technical Safety
Requi renment s

11.0 Technical Safety
Requi renment s

Prevention of | nadvertent Criticality

Hazards Protection

Radi ati on Protection

Hazards Protection

Hazar dous Material Protection

Hazards Protection

Ol Nl
o|oflo|o

Radi oacti ve and Hazardous Waste
Managenent

Wast e Confi nement and
Managenent

10.0 Initial Testing, In-Service Surveillance,

and Mai nt enance

10.0 Conduct of Operations

11.0 COperational Safety 10.0 Conduct of QOperations
12.0 Procedures and Trai ning 10.0 Conduct of Operations
13.0 Human Factors Each Chapter, as appropriate
14.0 Quality Assurance 12.0 Quality Assurance
15.0 Energency Preparedness Program 10.0 Conduct of Operations
16.0 Provisions for Decontam nation and

Deconmi ssi oni ng

10.0 Conduct of Operations

17.0 WManagenent, Organization, and
Institutional Safety Provisions

10.0 Conduct of Operations
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2.0 SUWRARY SAFETY ANALYSI S

A summary of the safety analyses perfornmed for the Renote-Handl ed Waste Facility

(RHWF) is presented in this chapter. |In all of the accidents analyzed in this Safety
Anal ysis Report (SAR), no credit was taken for any preventive or nmtigative design
features to reduce the risk of accidents to an acceptable level. Al consequences

from anal yzed accidents are well bel ow the Eval uation Guidelines (EGs) specified in
Section 9.1.3. Wrker doses fromroutine operations are well below the occupationa
radiation protection limts established in 10 CFR 835, Cccupational Radiation
Protection. No structures, systems, or conponents in the RHW are designated as
safety class or safety significant. No facility-specific technical safety

requi renents are required. Additional information regarding the hazards and

acci dents associated with the RHW is provided in Chapters 8 and 9 of this SAR

2.1 Site Analysis
2.1.1 Natural Phenonena

Nat ural phenonmena that can affect the safety of operations include earthquakes,
tornadoes, straight line wind, lightning, and floods. For information on natura
phenonena that can affect the safety of operations at the West Valley Denonstration
Project (WDP), including the RHW, see Section 2.1.1 of W/NS-SAR-001, Safety

Anal ysis Report for WAste Processing and Support Activities. Natural phenonena
design criteria for the RHAWF are stated in Chapter 4 of this SAR (W/NS- SAR-023).

2.1.2 Site Characteristics Affecting the Safety Analysis

The pat hways by whi ch radiol ogically and/or toxicol ogically hazardous materials may
be di spersed into the environment may be broadly categorized as airborne or |iquid.
Only airborne rel eases are evaluated in the accident scenarios presented in Chapter
9. For airborne rel eases, the capacity of the atnosphere to dilute and di sperse
effluents is of prime inportance in evaluating the environnental effects of site
operations under normnal, abnornal, and accident conditions. The dispersive
capability of the atnosphere is a function of wi nd speed and direction, and
atmospheric stability. Local climatol ogical data have been and continue to be
obtained froman on-site neteorol ogi cal tower where wi nd speed, wind direction, and
tenperature are neasured at 10 neters (32.8 ft) and 60 neters (196.9 ft) fromthe
base. See Section 2.1.2 of W/NS-SAR-001 for additional information

Liquid rel eases are not evaluated as the site’s topographic setting renders the

i kelihood of major flooding not credible, and |ocal run-off and flooding is
adequat el y accommodat ed by natural and man-nmade drai nage systens in and around the
W/DP. Detailed technical information on surface hydrol ogy can be found in Chapter 3
of WWNS- SAR- 001.

Nat ural phenonena are considered as potential initiators for abnornmal and acci dent
events, as shown in Table 9.1-1 of Chapter 9. For natural phenonena events that are
| ess severe than the RHWF natural phenonena design criteria (provided in Chapter 4),
it is expected that no significant quantities of radioactive or chenically hazardous
materials would be released to the environment. The potential consequences of severe
nat ural phenonena, such as a beyond design basis earthquake, are presented in

Chapter 9. Oher site-specific loads (e.g., snow | oading) are bounded by nore
controlling loads and their associated margins of safety.

2.1.3 Effect of Nearby Industrial, Transportation, and Mlitary Facilities

Near by industrial, transportation, and military facilities do not pose a |level of
risk to WDP that warrants detailed, qualified analysis because of the distance of
these facilities fromthe site and the nature of the operations at these facilities.
See Section 2.1.3 of W/NS-SAR-001 for a further discussion of nearby industrial
transportation, and military facilities.
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2.2 Inpacts from Normal Operations

Chapter 8 of this SAR presents occupational and off-site dose assessnments that have
been devel oped to assess the radiol ogical inpact of nornmal operations at the RHW
Cccupati onal exposures are minimzed at the WYDP t hrough strict adherence to as | ow
as reasonably achi evabl e (ALARA) principles. Nonradiol ogical inpacts were eval uated
and determined not to require further assessment.

The WYDP programmatically nonitors the surroundi ng environnent and effluent from on-
site facilities to fulfill federal and state requirenments. The results of this
program show that during the course of activities at the W/DP, public health and
safety and the environnent are being protected. See Section 2.2 of W/NS-SAR-001 for
additional information in this regard.

2.3 Inpacts from Abnormal Operations

Abnormal operations are events that could occur from mal functions of systens or
operator error. Abnornal events considered in this SAR present relatively little
risk and are considered to not have the potential to result in a significant rel ease
of radioactive or hazardous material. Qualitative radiological consequences and
frequenci es of occurrence associated with abnornmal operations are provided in the
Process Hazards Analysis (PHA) shown in Table 9.1-1.

2.4 Accidents

Acci dent anal yses are perfornmed through the use of established and accepted

ref erences and conputer codes. Conputer codes used in accident anal yses are verified
per approved procedures prior to use. Those events or scenarios presenting the
greatest risk have been identified through the PHA shown in Table 9.1-1. Analyses to
eval uate the consequences of airborne radiol ogical releases utilize source terns
devel oped from gui dance gi ven in DOE- HDBK- 3010- 94, Airborne Rel ease Fractions/ Rates
and Respirable Fractions for Non-Reactor Nuclear Facilities; site-specific dispersion
factors cal cul ated using the PAVAN conputer codes (Pacific Northwest Laboratory
Novenber 1982); and DOE/ EH 0071, Internal Dose Conversion Factors for Cal cul ation of
Dose to the Public. Dispersion factors associated with prescribed at nospheric
conditions (i.e., stability class "F' neteorology and a wind speed 1 m's [2.2 nph])
are provided in WDP-065, Mnual for Radiol ogi cal Assessnment of Environmenta

Rel eases at the W/DP. As stated in WDP-065, the Radiol ogical Safety Analysis
Comput er Code (RSAC), which was devel oped at the Idaho National Engineering and

Envi ronment al Laboratory, was used to cal cul ate dispersion factors for prescribed

at mospheric conditions. A maxi mum two-hour exposure time for potentially affected

i ndividuals is assuned, consistent with the guidance provided in Appendi x A of DOCE-
STD- 3009-94. The breathing rate used for potentially affected individuals is 0.333
L/s (0.012 ft3s) (ICRP 23, Cctober 1974). See Section 9.2.1 for additiona

i nformati on about accident anal ysis nethodol ogy. Specifically, the requirenents of
EM 125, Verification, Validation, and Control of Conputer Software, are inplenmented
for conputer codes that are used to perform acci dent anal yses

There are four design basis accidents analyzed in Section 9.2 of this SAR all of

whi ch have consequences bel ow the EGs. The first credible accident involves the

si mul t aneous damage of all 24 Wirk Cell exhaust systemfilter houses. The maxinmm
Total Effective Dose Equivalent (TEDE) at the on-site evaluation point (CEP) for this
acci dent has been calculated to be 0.797 rem and the TEDE received by the maximally
exposed of f-site individual (MECSI) has been calculated to be 0.496 rem The second
credi bl e accident involves the failure of two waste containers. The naxi mum TEDE at
the CEP for this accident has been calculated to be 0.136 rem and the TEDE received
by the MECSI has been calculated to be 8. 49E-02 rem A third credible accident
entails a fire/explosion in the RHAWF. The maxi mum TEDE at the OEP for this accident
has been calculated to be 2.10 rem and the TEDE received by the MECSI has been
calculated to be 1.31 rem Lastly, a fourth credible accident entails a fire in the
Chemi cal Process Cell Waste Storage Area (CPC WSA) that significantly inpacts

(i.e., thermally stresses) the contents of a few of the containers of CPC conponents
and debris (which are discussed in Chapter 8). The maxi num TEDE at the OEP for this
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acci dent has been calculated to be 1.56 rem and the TEDE received by the MECSI has
been calculated to be 0.974 rem

10 CFR 830, Nucl ear Safety Managenent, in particular 10 CFR 830.204, states that

consi deration should be given for “the need for analysis of accidents which may be
beyond the design basis of the facility.” Such analyses are intended to provide a
perspective of the residual risk associated with the operation of a given facility.
Beyond desi gn basis accidents (BDBAs) are not required to provi de assurance of public
health and safety. Rather, the analysis of BDBAs is intended solely to provide
information that can be used to identify additional facility features or operationa
practices that could prevent a given BDBA or reduce the risk associated with a given
BDBA. No conparison to the EGs is required for BDBAs. Two BDBAs are analyzed in
this SAR, a beyond desi gn basis earthquake, and a beyond design basis natural gas
expl osion. The potential consequences associated with these BDBAs are shown in Table
9.2-7. Primarily because no large (e.g., greater than 50 rem TEDE) doses to
receptors of interest were calculated, no additional facility features or operationa
practices were identified fromthe anal yses of BDBAs.

2.5 Concl usions

A summary of the accident analyses contained in this SAR is provided in Table 9. 2-8.
Consequences of radiological accidents in this SAR are cal cul ated for both on-site
and off-site individuals. Al accident-related releases evaluated in this SAR are
nmodel ed as ground-|evel releases. There are no el evated rel ease acci dent scenari os.
Consequences are calculated for an on-site and off-site receptors as detailed in
Chapter 9.0 of this SAR The RHW and CPC WSA are located in close proximity to each
other. Hence, consequence anal yses for accidents at the CPC WSA use the sane

di stances to receptors as consequence anal yses for the RHW

Al'l credible accidents that were evaluated are within the EGs given in Section 9.1.3.
Cal cul ations yielded a dose to the MECSI of 1.31 rem TEDE and a dose to a receptor at
the OEP of 2.10 rem TEDE due to a fire/explosion in the RHW. This represents the
boundi ng credi bl e acci dent scenari o.

Routine doses to off-site individuals are well within the requirenents of DOE O der
5400.5, Radiation Protection of the Public and the Environnent.
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3.0 SITE CHARACTERI STI CS

Characteristics of the West Vall ey Denonstration Project (WDP) site are discussed in
WU/NS- SAR- 001, Safety Anal ysis Report for Waste Processing and Support Activities,
Chapter 3.0, and in acconpanyi ng Technical Support Docurments (TSDs) for W/NS- SAR-001
The TSDs are a conpilation of the data and results of nunerous past studies and

eval uations of site characteristics such as neteorol ogy and geol ogy. The influence
of these site characteristics on the design, operation, and safety analysis of the
Renot e- Handl ed Waste Facility (RHW) is described bel ow

3.1 Ceography and Denography

WUNS- SAR- 001, Section 3.1, contains a conprehensive description of the geographic and
denographic features of the W/DP and surroundi ng areas. Ceographi c and denographic

i nformati on were consi dered and nodel ed as appropriate when the consequence
assessnents of accidents presented in Chapter 9 were devel oped.

3.2 Nearby Industrial, Transportation, and Mlitary Facilities

A detail ed discussion of the effects on the WDP fromnearby facilities is provided
in WNS- SAR- 001, Section 3.2. Based on the analyses provided in Chapter 9, it is
concl uded that no significant inpact would result at nearby industri al
transportation, or nmilitary facilities due to accidents associated with RHW
operations. Furthernore, no credible accidents or abnornmal operations at off-site
facilities were identified that would contribute to the potential for an accident at
the W/DP (i ncluding the RHWF).

3.3 Meteorol ogy

The net eorol ogy of the W/DP and surrounding areas is described in WNS-SAR-001
Section 3.3. As discussed in other chapters of this Safety Analysis Report (SAR
particularly Chapters 4 and 9, neteorol ogical characteristics of the region were
considered in the design of the RHW. Meteorol ogi cal phenonmena were consi dered and
nmodel ed as appropriate when the consequence assessnents of accidents presented in
Chapter 9 were devel oped.

3.4 Surface Hydrol ogy

WUNS- SAR- 001, Section 3.4, describes the surface hydrology at, and in the vicinity
of, the WDP. Surface or stormwater run-off fromthe RHW and adjacent area wl|
use existing drainage features (i.e., ditches, swales, culverts, outfalls, etc.) to
t he maxi mum extent practicable. Stormdrainage around the facility is designed to
acconmodate rainfall intensity for a 100-year storm event such that backup of storm
water will not flowinto the facility.

3.5 Subsurface Hydrol ogy

W/NS- SAR- 001, Section 3.5, describes the subsurface hydrology at, and in the vicinity
of, the W/DP. The design of the RHWF included consideration of the |ocal subsurface
hydrol ogy. The design considers subsurface geol ogic conditions (e.g., depth to the
Lavery till). This geologic unit provides a natural barrier to downward nigration of
potential contam nants. The RHWF design mininmzed any disturbance to the Lavery till
during excavation and, to the extent possible, precludes the use of support
structures that would fully penetrate the thickness of the Lavery till.

3.6 Ceol ogy and Sei snol ogy

A di scussi on of the physiography, geologic history, stratigraphy, structure, and
hydrol ogy of the WDP site is provided in WNS- SAR- 001, Section 3.6. As indicated in
Chapter 4 of this SAR, regional soil characteristics and sei snol ogical factors have
been considered in the design of the RHW
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3.7 Ecological Characterization of the WNYNSC

W/NS- SAR- 001, Section 3.7, provides a sunmary of ecol ogical characteristics at the
Western New York Nucl ear Service Center (WNYNSC). This section presents the results
of historical and recent field investigations, review of publications, and
consultation with authorities on the area. Design considerations for WDP facilities
and/ or systens are presented based on terrestrial and aquatic ecol ogi ca
characteristics.

3.8 Summary of Site Characteristics Inpacting Safety Considerations

W/NS- SAR- 001, Section 3.8, provides a tabular summary of site characteristics that

i npact design of facilities. Factors such as snowfall, w nd, tenperature,
precipitation, earthquakes, and near-surface groundwater were considered in designing
the RHWF. As a result, none of these natural phenonena pose an unacceptable risk to
the structural integrity of the RHWF or the operations conducted therein.

3.9 Validity of Existing Environnmental Analyses

Envi ronment al anal yses relevant to the RHWF are contained in the foll owi ng docunents:

. DOE/ EI S-0081:  Suppl enent Analysis Il of Environmental |npacts Resulting from
Modi fications in the West Vall ey Denonstration Project

. OH WDP-99-03:  Envi ronmental Checklist for the Renote-Handl ed Waste Proj ect

No nmeasurabl e di screpanci es exi st between the information provided in these docunents
and the information provided in this SAR
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4.0 PRI NCI PAL DESI GN CRI TERI A

The Renote-Handl ed Waste Facility (RHW) is a facility at the West Valley
Denonstration Project (WDP) with renote handling capability for radioactive waste
processi ng operations. This chapter identifies and di scusses the principa

engi neering design criteria and design bases for the structures, systens, and
components (SSCs) of the RHWF. Functional requirenments, design criteria, and
appl i cabl e codes and standards for the RHW are provided in W/NS-DC- 071, Renote-
Handl ed Waste Facility Design Criteria.

4.1 Purpose of the RHW

The RHWF is designed to receive high activity solid waste and radi oactive m xed waste
(RMY fromother locations on the W/DP site and to visually inspect, sort, size
reduce, collect sanples, and repackage this waste in a manner that neets current on-
site waste acceptance criteria or anticipated requirenents for off-site disposal

The throughput of the facility depends upon the waste stream being processed and is
estimated to range between 0.14 and 1.9 n¥/day (5 and 67 ft3 day).

4.1.1 RHW Feeds

The waste streans currently identified for processing in the RHW are listed in
Table 1.1-1. Waste itens to be fed through the RHWF are conprised of a variety of
materials of different sizes and shapes, including structural steel, stainless steel
concrete, grout, resins, plastics, and mechanical filtration media. These materials
are in the formof tanks, punps, piping, steel fabrications, light fixtures,
conduits, junpers, reinforced concrete sections, personal protective equipnent,
filters, general rubble, and debris. Sone of this waste is expected to be

contami nated with hazardous constituents such as |ead, mercury, and PCBs.

4.1.2 RHW Products and Byproducts

The RHWF product is radi oactive waste packaged into standard waste di sposa
containers (i.e., B-25 boxes or 208 liter [55 gal] druns). The primary byproducts
from RHWF operations are secondary radioactive wastes in the formof dust and small
sized particles, liquid effluent (primarily water used for decontam nation),
cont am nat ed equi pnent, and process-rel ated sanpl es

4.1.3 RHWF Functions

The core function of the RHW is to sort, size reduce, and repackage radi ol ogica
waste. A brief summary of the RHW process is given below Chapters 5 and 6 of this
Saf ety Analysis Report (SAR) provide a detailed discussion of the RHW design and
process systens.

Waste containers are received in the RHW Receiving Area and transported to the Wrk
Cell in a controlled manner, passing through the Buffer Cell as part of this process.
Once in the Wrk Cell, waste containers are opened and the waste itens renoved,
surveyed, sanpl ed, sorted, de-watered, size-reduced, and decontamnmi nated, as required
for repackaging. Waste processing is perforned renmotely using equi pnent controlled
by operators behind shield windows and shield walls in the Operating Aisle.

Wast e repackagi ng commences after waste conponents have been sorted, size-reduced,
and sufficiently analyzed for radiol ogical and chemi cal attributes. Wste is placed
in drumor box liners, which help control the spread of contami nation. Box and drum
liners are transferred to the Waste Packaging Area for placenent into waste di sposa
contai ners. The Waste Packagi ng Area provides a confined and shiel ded space for

| oadi ng waste disposal containers. Filled waste containers are renotely surveyed for
external contam nation in the Waste Packaging Area and transferred to the Survey and
Spot Decontani nation Area, which provides a space for surveying, spot
decont ami nati ng, and overpacking (as necessary) filled waste containers. Wste

di sposal containers are then transferred to the Load Qut/Truck Bay and | oaded onto
transport vehicles for transfer to an interimstorage facility or final off-site

di sposal facility.
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4.1.4 RHW Interfaces with Gher WDP Facilities

The RHWF is a new, stand-alone facility. Dependence on existing WDP facilities has
been kept to a mininumto facilitate the shutdown, deactivation, and where
appl i cabl e, decontam nation and decommi ssioning (D&) of existing SSCs at the site.
Certain RHWF service and utility systens including natural gas, potable water

dem neralized water, fire water, sanitary sewer, normal electrical and standby

el ectrical power, and the conmunications and al arm system are connected to the
corresponding site-wi de systemfor the WDP. Chapter 5 of W/NS-SAR-001, Safety

Anal ysis Report for WAste Processing and Support Activities, provides a description
of existing service and utility systens at the WDP. Chapter 5 of this SAR descri bes
t he connections and specifications of the RHW service and utility systens.

Addi tional information about interfaces between the RHWF and other W/DP facilities is
given in Section 7.0 of W/NS-DC-071. |In particular, the RHW receives waste
containers fromother facilities such as the Chenical Process Cell Waste Storage Area
(CPC WBA) and interfaces with the transportation systens that are available on site.
The W/DP Lag Storage system and/or the CPC WBA nay be used for tenporary storage of
waste containers filled in the RHMWF. The W/DP Li quid Waste Treatment System (LWYS)
will be used to process secondary liquid waste that is transferred fromthe RHW

Li quid Waste Collection and Transfer System Finally, sanples taken fromthe RHW
process may be transferred to other on-site or off-site analytical |aboratories for
anal ysi s.

4.2 Structural and Mechanical Safety Criteria

Specific structural, mechanical, and safety-related design criteria for the RHAF are
provided in W/NS-DC-071. These design criteria have not been relied upon in the
acci dent anal yses presented in Chapter 9 of this SAR to denonstrate that the
consequences of all credible accidents associated with RHW operations are bel ow the
Eval uati on Cui delines, which are provided in Chapter 9.

4.2.1 Wnd Loadings

Bui I di ng structures, and equi prent on the exterior of the structures, are designed
for a 100-year wind of 35.8 m's (80 nph) with a gust response factor of 1.21. Wnd
pressure is anal yzed using the nethods specified in ANSI A58.1, Building Code
Requirements for M ni mum Desi gn Loads for Buildings and O her Structures, Exposure
Condition C

4.2.2 Tornado Loadi ngs

No tornado loading is specified for the RHW in W/NS-DC-071. Based on the gui dance
contai ned in DOE- STD-1021-93, Natural Phenonmena Hazards Performance Categorization
CGuidelines for Structures, Systens, and Conponents, SSCs associated with the RHW
have been placed in Performance Category 2. Based on the guidance in DOE- STD 1020-
94, Natural Phenonena Hazards Design and Evaluation Criteria for Departnent of Energy
Facilities, tornado design criteria are not applicable to Performance Category 2
SSCs.

4.2.3 Flood Design

Intense rainfall is not considered to be a hazard to the RHW. The RHW i ncl udes an
i ndustrial roof system designed with a m ninum 20-year |ife, and incorporates

i ndustrial means and met hods for waterproofing and sealing to prevent the intrusion
of intense rainfall. Stormdrainage around the facility is designed to accommodate
rainfall intensity for a 100-year stormevent such that backup of storm water does
not flowinto the facility.

The RHWF is situated at an elevation which is not affected by flooding of either
Butterm | k Creek or Cattaraugus Creek. Thus, a flood is not considered to be a
hazard to the facility. Al so, the RHW is designed so that groundwater intrusion
into the facility does not occur. Stormwater run-off fromthe building and adjacent
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106 area utilizes existing drainage features (i.e., ditches, swales, culverts, outfalls,
107 etc.) to the maxi mum extent practicable.

108 4.2.4 Tornado Mssile Protection

109 There are no design criteria for tornado mssile protection because tornado design
110 criteria are not applicable to the RHW, as di scussed in Section 4.2.2.

111 4.2.5 Seismc Design

112 As stated in the DOE-approved RHW Prelimnary Safety Analysis Report (PSAR)

113 (WUNS- SAR- 023, Rev. 0, Prelimnary Safety Analysis Report for the Renote-Handl ed

114 Waste Facility), and in WNS-DC- 071, the RHW has been designed to withstand an

115 eart hquake with a horizontal peak ground accel eration (PG) of 0.10 g. Historically,
116 an earthquake with a horizontal PGA of 0.10 g at the W/DP has been associated with an
117 annual frequency of 5.0E-04. However, nore recent anal yses, as docunmented in Section
118 3.6.2.9.5 of W/NS-SAR-001, show that a smaller magnitude earthquake shoul d be

119 associ ated with an annual frequency of 5.0E-04. Section 3.6.2.9.5 of W/NS- SAR- 001
120 states the following: “Using these publications, the results of a 1992 study by

121 Danes & Moore that applied the EPRI hazard anal ysi s net hodol ogy, and the gui dance of
122 DOE Standard 1024, the PGA at the 1.0E-03 and 5. 0E-04 annual probabilities were

123 estimated to be 0.053 g and 0.078 g, respectively.”

124 Usi ng the gui dance contained i n DOE- STD- 1021-93, the SSCs associated with the RHW
125 have been placed in Performance Category 2. DOE-STD 1020-94, the applicable natura
126 phenomena hazard design criteria docunment during the design of the RHW and

127 construction of the RHW structure, shows that an earthquake with a magnitude that
128 corresponds to an annual frequency of 1.0E-03 is applicable to the seismc design of
129 SSCs placed in Performance Category 2. Hence, the RHWF is considered to

130 significantly exceed DCE seismic design guidance. It is noted that W/NS-DC- 071

131 states, “Earthquake | oads and eval uation used in the design shall be, at a m ninmm
132 in accordance with UBC, 1991 edition for Zone 1, nodified with an inportance factor
133 of 1.25.” An inportance factor of 1.25 is stipulated in DOE-STD 1020-94 for SSCs

134 pl aced in Performance Category 2

135 4.2.6 Snow Loadi ngs

136 Structures are designed for a snow | oad of 1,915 Pa (40 Ib/ft?).

137 4.2.7 Process and Equi pnent Derived Loads

138 Process and equi pnent derived | oads are divided into dead | oads and live | oads. Dead
139 | oads include the weight of SSCs. Live loads include floor and roof area |oads

140 equi prent dynamic |l oads (e.g., fromthe operation of cranes and other processing

141 equi prent), lay down | oads due to tenporary placenent of noveabl e equi pment or SSCs,
142 i npact | oads and ot her processing | oads. Process and equi pnent derived | oads are

143 considered in SDD-R09, Civil Structural System Design Description for Renote-Handl ed
144 Waste Facility Buildings (Butler 2001). The RHW design has been shown to support
145 all process and equi prent derived | oads in SDD-R09 and supporting cal cul ation sets
146 4.2.8 Conbined Load Criteria

147 Combined load criteria for the RHW are presented in SDD-R09. The foll owi ng | oads
148 are considered in these calculations: dead |load, live |oad, thermal |oad, w nd | oad,
149 snow | oad, seismc load, differential pressure |load, and operating internal pressure
150 | oad. Design |loads are conbined so as to result in the nmost unfavorabl e | oad

151 combi nations during various operating conditions, including normal operating |oad

152 condi tions, severe environnental |oad conditions, and off-normal operating |oad

153 conditions. For each of the |oad conbinations, allowable stress lints and

154 structural acceptance criteria are devel oped. The RHW desi gn has been shown to neet
155 the derived structural acceptance criteria in SDD-R09 and supporting cal cul ation

156 sets.
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4.2.9 Subsurface Hydrostatic Loadi ngs

Subsurface | oadings for the RHW have been devel oped using accepted engi neering
practices, including analysis in accordance with established principles of soi
mechani cs. The RHW design consi ders subsurface geologic conditions such as depth to

the Lavery till. This geologic unit provides a natural barrier to dowward m gration
of potential contam nants. The RHWF design mnininizes any disturbance to the Lavery
till and precludes the use of support structures that would fully penetrate its

t hi ckness.

4.2.10 Tenperature Design Loadi ngs

The RHWF SSCs are designed to withstand thermal | oads. The WDP has a freeze
protection programin place to prevent danage to existing equi pment and facilities
due to cold weather. Requirenents for freeze protection are incorporated in the RHW
design. Heating systens and insulation are provided to naintain inside tenperatures
above freezing. The tenperature inside the various areas of the RHWF is normal |y

mai nt ai ned between 10 and 32°C (50 and 90°F).

4.3 Safety Protection Systens
4.3.1 GCenera

The RHWF is designed for safe operation. Confinenent of radioactive contam nation
and control of worker radiation exposure are the primary safety concerns. As
described in W/NS-DC- 071, confinenment of radioactive materials in the RHW is
acconpl i shed by enploying the following prinmary design principles: 1) use
sufficiently air-tight physical boundaries to keep contam nation as close to the
source as practical; 2) use nmultiple barriers, such as cells, walls, and

doubl e-wal | ed pi ping; and 3) nmaintain pressure differentials between each confinenent
zone so that air flow travels fromzones of |esser contam nation potential to zones
of greater contanmination potential. Specific safety protection systens and features
are described in the follow ng sections.

4.3.2 Protection Through Defense-in-Depth

The design and operation of the RHWF provi de defense-in-depth for public, worker, and
envi ronnment safety during normal, off-normal, and accident conditions.

I mpl ement ation of the defense-in-depth phil osophy ensures that |ayers of defense are
provi ded agai nst the rel ease of radiological and hazardous materials such that no one
| ayer by itself is conpletely relied upon. The primary |ayers of defense for the
RHW are as foll ows:

Passi ve confinenment barriers

Waste formand inventory

Active confinement barriers

Alarms and nonitors

Per sonnel training

Admi ni strative planning and controls

Details of the RHWF design and process operations are provided in Chapters 5 and 6 of
this SAR, while personnel training, progranmatic efforts, and administrative controls
are discussed in Chapters 8, 10, and 12. El enents of these design features and
controls, as they relate to defense-in-depth, are discussed bel ow

4,3.2.1 Passive Confinenent Barriers

Passi ve confinement barriers for the RHWF include structural features such as thick
concrete walls and sliding shield doors, which are designed to preclude the
uncontrol l ed rel ease of radioactive contam nation. |In addition, the waste container
itself is considered to provide a primary confinenent barrier. The Receiving Area
and Buffer Cell support the confinement of radioactive materials while a waste
container is being transferred into the Wirk Cell. The physical boundaries (walls,
doors, and ceiling) all qualify as a fire barriers capable of stopping the fire
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spread to the ex-cell areas. The structural design and features of each area of the
RHWF are described in detail in Chapter 5 of this SAR

Once a waste container has been noved into the Wrk Cell, the primary confinenent
barrier is the Wirk Cell structure (i.e., walls, roof, and floor). The Wrk Cel
floor and the lower portion of the walls are lined with stainless steel, with floor
drains leading to collection tanks that provide confinenent of liquid releases within
the Work Cell. The Wirk Cell is constructed of reinforced concrete, is designed to
withstand the effects of an earthquake with a horizontal peak ground accel eration of
0.1 g, and provides radiation shielding for workers located in other parts of the
RHWF.

Waste is processed in the Work Cell and exits the cell via the Waste Packagi ng Area,
after being repackaged into B-25 boxes or 208 liter (55 gal) drums. These waste
containers serve as a primary confinenment barrier as the waste noves through the
remai nder of the RHWF process. The structural features of the RHW provi de secondary
confinement until the filled waste containers |eave the facility through the Load
Qut/ Truck Bay.

4.3.2.2 Waste Form and | nventory
Waste streans 12 through 16 in Table 1.1-1 contain stored conponents and debris that

were generated as the result of the disassenbly and renoval of various conponents
fromthe CPC. These wastes are currently stored in the CPC WSA. The CPC was used to

di ssol ve spent nuclear fuel. Hence, CPC conponents are generally expected to be
contaminated with a distribution of radionuclides that is consistent with the
di stribution of radionuclides found in spent nuclear fuel. These waste streans are

considered to contain the bounding set of material at risk (MAR) for design,
construction, operation, and accident eval uation of the RHW

Waste streans 17 and 18 are predominantly, if not entirely, filters fromventilation
system(s) that service areas and cells in the Main Plant. The filters in waste
stream 18 are encased in concrete. Wste streans 20 and 22 have content from various
projects associated nostly with the Waste Tank Farmand Main Plant. WAste stream 20
is conprised of shielded boxes and waste stream 22 is conprised of shielded druns.
These itens include anti-contam nation clothing and other personal protective

equi prent, plastic, wood, netal, hoses, tools, rope, piping, weir bags, and solid
debris. Waste stream?2l1 is primarily diatonmaceous earth used for the filtering of
pool water in the Fuel Receiving and Storage (FRS) facility. The renaining waste
streanms in Table 1.1-1 were generated primarily fromthe operation of WDP facilities
including the Main Plant, FRS facility, and Waste Tank Farm (WF).

Many of the waste streans identified for processing in the RHW have al ready

under gone substantial decontanination efforts. |In addition, the conposition of many
of the waste streanms (e.g., expended ventilation systemfilters, metal process
vessel s) tends to pronote the retention of particulate matter. G ven these facts, it
is reasonable to postulate that the vast najority of the radi oactive material that
passes through the RHWF is not readily dispersible (i.e., does not readily separate
fromthe contaninated item) w thout the addition of a significant anmount of energy,
such as through cutting operations or by accidentally dropping. Finally, due to the
configuration of the RHWF as a linear, “assenbly line” type process, there is an
intrinsic limtation on the inventory in the RHAF at any given tine.

4.3.2.3 Active Confinenent Barriers

The RHWF Heating, Ventilation, and Air Conditioning (HVAC) system ensures positive
confinement of airborne radioactive material. The HVAC system progressively draws
supply air fromless contanminated to nore contami nated areas to preclude radi oactive
contam nation of clean areas. The supply air is finally directed to the Wrk Cel
and exhausted to the stack. The RHWF is segregated into HVAC zones, which
incorporate multiple physical barriers and utilize differential pressures to contro
the direction of airflow. The direction of ventilation airflowis maintained from
zones of |esser contam nation potential to zones of greater contam nation potentia
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under both normal and of f-normal conditions. HVAC zones for the RHW are defined as
f ol |l ows:

. Zone | designates areas that are expected to contain radi oactive materials
during normal operations. The Wrk Cell is designated as Zone |

. Zone || designates the Operating A sle and other potentially contam nated
areas surrounding Zone |I. These spaces are normally not contamni nated.

. Zone |11 designates areas that are expected to be free of contami nation at all

times (e.g., the Ofice Area).

The HVAC systemis designed to ensure the integrity of Zone | and Zone || areas
within the RHWF by maintaining their respective design negative pressures (relative
to atnosphere), thus containing the spread of airborne radioactivity. Ventilation
system exhaust from Zones | and Il is high efficiency particulate air (HEPA)
filtered. Redundant ventilation exhaust blowers and filter trains are provided, and
standby el ectrical power is provided to the HVAC systemto ensure that it remains
functional in the event of a |oss of off-site power. To ensure that the ventilation
system confi nenent function is maintained even if the exhaust blowers are not
avai |l abl e, danpers and/or HEPA filters are provided to prevent or filter inadvertent
back flows from contaninated to cl ean areas.

Furt her details regarding the RHW HVAC system are provided in Chapter 5 of this SAR

The facility is divided into six fire areas based on construction features, conmon
processing functions, and | oss prevention considerations as described in

WUNS- FHA- 014.  Two- hour fire/ snoke rated barriers and danpers are al so provi ded

The fire barriers are also designed to mtigate the horizontal and vertical spread of
radi ol ogi cal contamination due to fire. Fire danpers and danper controls are set to
meet three needs:

1. Stop the spread of contanmination in the event of a fire.

2. Allow for controlled shut down of a particular fire zone to contain
contamination in the event of a fire.

3. Al'l ow for safe, nmanual override when radiol ogi cal concerns outweigh fire
concer ns.

4.3.2.4 A arns and Mnitors

Al arms and nonitors are enployed throughout the RHWF to notify personnel of abnornma
operating conditions. WDP site conmunications and al arm systens are discussed in
Chapter 10 of W/NS- SAR-001 and i n WDP-022, W/DP Energency Pl an Manual

The RHWF Conmuni cations Systemallows for nonitoring froma renpte |ocation to detect
errors, faults, and power |osses. The systemis provided with an uninterruptible
power supply (UPS) in case of AC power failure. Process-related alarns are provided
to alert operators to abnornmal process conditions. Al alarnms are fail-safe with
contacts opening to alarmso that broken wires are indicated as a circuit fault
rather than preventing alarm conditions.

The RHWF HVAC systemis provided with filter differential pressure instrunentation as
well as effluent nonitoring equipnent. Alarnms are provided to indicate when pressure
differentials are not within a prescribed range. Differential pressure indicating
transmtters are provided across each HEPA filter bank to nonitor differential
pressure and provide input to the Progranmable Logic Controller (PLC) system The
RHWF exhaust stack discharge flowis nmonitored by the Stack Effluent Radiation
Monitoring Systemto denonstrate conpliance with EPA 40 CFR, Part 61, Subpart H

As described in W/NS-FHA-014, Fire Hazards Anal ysis - Renote-Handl ed Waste Facility,
the RHWF Fire Detection System detects snoke and fire and provides | ocal and renote
audi o and visual alarms for operating personnel to safely shut down the processing
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operation and evacuate affected areas, if required. A Fire Alarm Control Pane

(FACP) provides the power, annunciation, supervision, and control for the Fire
Detection System Secondary power for all fire alarmfunctions is supplied by gelled
el ectrolyte batteries.

The RHWF desi gn includes strategic placenent of continuous air nonitors (CAMs) for
detecting the airborne rel ease and presence of radiological materials, and area
radiation nmonitors (ARMs) for detecting radiation |evels above the normal operationa
range.

Addi tional discussion of alarns and nonitors is presented in Chapters 5 and 8 of this
SAR

4.3.2.5 Personnel Training

Qualification standards and/or training requirements are established for all RHW
personnel. RHW operators are qualified in accordance with docunented performance-
based training prograns. This training includes responsibilities and actions during
energency situations. Periodic energency exercises are performed, with foll ow on
critiques, to allow personnel to gain experience and confidence and to ensure that
personnel are ready to respond to accident situations. A detailed description of the
West Vall ey Nucl ear Services Conpany (WNSCO training programis presented in
Chapter 10 of W/NS- SAR-001

4.3.2.6 Adnministrative Planning and Controls

Qperation of the RHWF is acconplished through a clearly defined organi zati ona
structure with well defined responsibilities. The overall WDP organizationa
structure is presented in Chapter 10 of W/NS- SAR-001. W/NSCO systematically
integrates safety into nanagenent and work practices at all levels so that m ssions
are acconplished while protecting the public, the worker, and the environnment. This
integration is acconplished by inplenenting an Integrated Safety Managenent System
(ISM5), which is described in WDP-310, W/DP Saf ety Managenent System ( SMB)
Descri pti on.

W/DP- 011, WDP | ndustrial Hygiene and Safety Manual, establishes the policies used to
control chemcal and industrial hazards for all WDP operations. Safety is ensured
through facility and equi pment design, protective clothing and equi prent sel ection
personnel training, and administrative controls. WHDP-177, W/DP Fire Protection
Manual , provides specific adm nistrative controls to assure conpliance with fire
codes and standards. W/DP-010, W/DP Radi ol ogi cal Controls Manual, establishes the
control organization, staffing and training requirements, performance goals, contro
zones and associ ated |levels, posting and | abeling requirenments, and ot her

adm ni strative control requirenents associated with work in radiation and

contami nation areas. Operations within radiologically contam nated areas require the
use of work control practices to naintain exposures as | ow as reasonably achi evabl e
(ALARA). These practices include the use of Radiation Wrk Permits (RWPSs), pre-job
briefings, personnel protective equi pment and clothing, and dosinetry.

W/- 980, W/NS Environmental Managenent System establishes the WNSCO environnent al
managenment system (EMS) which provides a franmework for environnental protection at
the W/DP. The EMS is an integral conponent of the overall Integrated Safety
Managenment System (I SM5) as defined in W/-100, Integrated Safety Managenent and
Control of Docunents, and as described in WDP-310, WHDP Safety Managenent System
Description. EM establishes that activities including design, construction
testing, start-up, conmi ssioning, operation, naintenance, and decontani nation and
deconmi ssioning in a manner appropriate to the nature, scale, and environnenta

i mpacts of these activities.

The WYDP uses Process Safety Requirenments (PSRs) to reduce worker risk and focus
attention on those systens under the direct control of the operator that are
inmportant to safe facility operation. These requirenments define liniting conditions
for operation, surveillance requirenments and actions, and provide the associated
bases for systens and/or conponents under the direct control of the operator. PSRs
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are identified per the O4 WHDP-approved radiol ogi cal, nonradi ol ogi cal, and worker
risk-reduction criteria defined in W-365, Preparation of WDP Safety Docunents, and
are inplenented through standard operating procedures and ot her docunentation

W/- 365 specifies the approval authority for a PSR, which nmay be WNSCO or OH WDP
dependi ng upon the criterion that necessitated the requirenent.

4.3.3 Protection by Equipnment and Instrunentation Sel ection

A fundanental concern regardi ng equi pnent selection is that the structural and/or
operational features of the equi pnent provide confinenent of radioactive and
hazardous materials, if required. Beyond this first-order objective, ALARA
principles apply. Equipnment is selected for reliability and, where protection in
depth is required, redundant systens are provided to increase the |ikelihood of
functional availability. To provide continuous operation and safety during RHW
processing, there are redundant work stations in the Qperating Aisle and redundant
filter trains and fans in the HVAC system During off-normal incidents, norma

el ectrical power is backed up with (1) uninterruptible power supplies to support

i nstrunmentation and controls, and (2) standby power supplies to support confinenent
systems. The RHWF has sufficient instrunmentation and controls such that the process
can be nonitored and shut down froma centralized control panel

The basi c design approach for RHW equi pnent and instrunmentation is: (1) it nust
performits operational function and, if required, its safety functions, and (2) if
possible, it should be located in a nonradiation area. |f the equi pnment and
instrumentation nmust be located in the Wirk Cell, then: (1) appropriate measures are
taken to ensure a high degree of reliability, (2) redundancy is used where continuous
operations are required, and (3) the equi pnent and instrunmentation should permt
renot e nmai ntenance or replacenent.

Instrumentation is selected on the basis of its applicability, sinplicity,
reliability and availability, and is standardi zed wherever possible to sinplify the
spare parts inventory. Sensitive instrunents and devices are designed to nitigate

el ectrical and magnetic signal interferences. Instrunmentation located in a

radi oactive environment is subject to radiol ogical design considerations based on the
total radiation exposure potentially affecting the instrunent.

Procurenment of equipnent and instrunmentation is perfornmed in conpliance with the

Qual ity Assurance Program described in Chapter 12 of this SAR and Chapter 12 of

WUNS- SAR-001. Quality Level designations for RHW SSCs have been detern ned using
DOE Order 420.1A, Facility Safety, and criteria established in QM 2, “Quality
Assurance Program” of W/DP-002, Quality Managenent Manual. These desi gnations apply
to all facilities and systens that are under the purview of the W/NSCO Quality
Assurance Program

4.3.4 Nuclear Criticality Safety

Nucl ear criticality safety is ensured through inplenentation of WDP-162, WDP

Nucl ear Criticality Safety Program Manual, and W/-923, Nuclear Criticality Safety.
These docunents have been witten to inplement the criticality-related requirements
contained in DOE Order 420.1A and referenced ANSI/ANS nuclear criticality safety
standards. Criticality concerns in the RHWF are addressed in Section 8.7 of this
SAR. As stated in Section 8.7, all areas in the RHW where fissile materials could
be present will remain subcritical under all norrmal and credible abnornal and

acci dent conditions.

4.3.5 Radiological Protection

A significant safety concern in the RHWF is the direct ionizing radiation hazard
posed by gamma radi ation fromthe waste streans. Protection fromdirect radiation is
achi eved through shielding, renote handling and processing of waste streans, work

pl anni ng, administrative controls, and decontamination. Chapter 8 of this SAR

provi des a detail ed di scussion of W/DP safety prograns that govern the operation of
the RHWF and that are designed to maintain personnel radiation exposure ALARA. The
principle of ALARA applies to all aspects of RHW operations and mai ntenance. The
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primary met hods used to maintain exposures ALARA are physical design features that,
to the extent practicable, ensure m ni mum exposure of workers to radiation
Administrative controls and procedural requirements are enpl oyed only as suppl enent al
met hods to control radiati on exposure. DOE Order 420.1A is the governi ng docunent
for facility safety, with personnel exposure levels controlled through the

i mpl enent ati on of WDP-010.

Confinement barriers and systens in the RHW, such as thick concrete walls and
sliding shield doors, are designed to preclude the uncontrolled rel ease of

radi oactive contami nation. These features of the RHW design are discussed in
Chapter 5. The primary confinement systemfor airborne radioactivity is the RHW
HVAC system The RHWF design includes CAMs for detecting the airborne rel ease and
presence of radiological materials, and ARMs for detecting radiation |evels above the
normal operational range. The alarmset points for CAMs and ARMs are in accordance
wi t h gui dance provided in WDP-010, WHDP Radi ol ogi cal Controls Manual

The RHWF is designed to the follow ng requirenents:

. The maxi num radi ation dose rate for a full-tine occupancy area is 0.1 nrem hr
A full-tinme occupancy area is one in which individual (s) may be expected to
spend all or nost of a work day based on a 40- hour work week. The RHWF
control areas (where control stations are located) are defined as full-tine
occupancy areas.

. The maxi num radi ation dose rate for a full-tine access area is 1.0 nrenm't,
where "t" is the maxi num average tinme in hours per day that the area is
expected to be occupied by any one individual. A full-time access area is one

in which no physical or administrative control of entry exists.

If conpliance with full-time access area requirenents would be economnically

i nfeasi ble, inpractical, or prohibitive, higher dose rates nay be allowed. However,
access to such radiation fields is strictly controlled. |In these normally unoccupied
areas, the maxi mum all owed radi ation dose rate is 4.0 nrenf hr, except when waste
packages are present.

4.3.6 Fire and Explosion Protection

The W/DP Fire Protection Program as described in Chapter 4 of W/NS-SAR-001, is
applicable to the RHW. This programis based upon the requirenents of DOE O der
420. 1A and National Fire Protection Association (NFPA) Codes and Standards. The

phi | osophy and requirenments of the W/DP Fire Protection Program are presented in
W/DP- 177, W/DP Fire Protection Manual. This manual establishes a formalized fire
protection program governing the conduct of all activities at the W/DP to ensure that
enpl oyees, the public, and the environnent are protected fromthe effects of a fire.
Fire protection systens specific to the RHW are discussed in Chapter 5 of this SAR

Adm ni strative controls, procedures, and training to prevent fires and expl osions are
presented in WDP-177. The RHW is designed in accordance with applicabl e NFPA
codes. Fire protection for the RHW is based upon W/NS- FHA- 014, Fire Hazards

Anal ysis - Renote-Handl ed Waste Facility. Lightning protection for the RHW conplies
with NFPA 780, Standard for the Installation of Lightning Protection Systens.

Conbustible loading at the WDP is controlled through procedures and requirenents
contained in W/DP-177. |In conpliance with applicable DOE Orders and NFPA codes,
conbustible materials are stored such that their accumul ati on does not present an
increased risk to facilities or personnel or create a fire hazard. WODP-177 contains
gui dance for minimzing and controlling the use of conbustible materials, and

provi des the design and operational requirenents and responsibilities for hazardous
material storage. Facility inspections, which include control and handling of

fl amrabl e and conbustible materials, are conducted by the Facility Manager or a

desi gnee on a schedul e consistent with facility use.
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4.3.7 Radioactive Waste Handl i ng and Storage

Radi oacti ve waste nanagenent at the RHWF is perfornmed in accordance with DOE O der
435. 1, Radi oactive Waste Managenent. Radi oactively contaminated |iquids generated by
the activities at the RHW are managed through use of the RHWF Liquid Waste
Col l ection and Transfer System Liquid secondary waste is collected through fl oor
drains into two waste collection tanks, while a third tank is used for staging

coll ected waste for transfer to the WDP LWS. In general, solid secondary wastes
are processed through the RHW in a fashion simlar to other waste streans. Gaseous
secondary wastes are processed through the RHWF HVAC system which involves multiple
stages of HEPA filtration, and di scharged through the RHWF exhaust stack. The stack
di scharge flowis nonitored by the Stack Effluent Radiation Mnitoring Systemto
denonstrate conpliance with applicable facility discharge criteria. Additiona
details regarding the confinenment and nanagenent of radioactive effluents from RHW
operations are provided in Chapter 7 of this SAR

Chapter 7 of W/NS- SAR-001 provides an overview of radioactive waste storage and
handling at the W/DP. Low Il evel radioactive wastes at the WDP are addressed in
W/DP- 019, Low Level WAste Managenent Program Plan. W/MDP-299, Site Treatnment Pl an
addresses mi xed wastes. The W/DP Transurani ¢ Waste Programis being devel oped.

4.3.8 Industrial and Chemical Safety

As previously noted, WDP-011, W/DP |ndustrial Hygi ene and Safety Manual, establishes
the policies used to control chemical and industrial hazards for all WHDP operations.
Safety is ensured through facility and equi pnment design, protective clothing and

equi prent sel ection, personnel training, and admnistrative controls. WHDP-011

requi renents are based upon DOE Order 440.1A, Wrker Protection Managenent for DOE
Federal and Contractor Enployees.

Techni ques prescribed in DOE Order 5480.19, Conduct of Operations Requirenents for
DOE Facilities, also assist in mnimzing and controlling industrial and chemnica
hazards at the RHW. The requirenments of DOE Order 5480.19 are inplenmented i n VWNSCO
Policy and Procedure W- 110, Conduct of Qperations, and WDP-106, West Vall ey
Denonstration Project (WHDP) Conduct of Operations Manual. Good work practices are
requi red for RHW operations, including orderly shift turnover, required reading
lists, facility surveillances and wal k-downs, and use of |ogbooks. Routine
operations are governed by formal procedures. An Industrial Wrk Permt (IWP) is
requi red whenever non-routine handling operations, such as mai ntenance, are conducted
on equi pnment with safety hazards. Lockout/tagout procedures are used in conjunction
with the | W and craftsnen and operators are trained in the use of |ocks and tags.
Chapter 4 of W/NS-SAR-001 further addresses established WYDP industrial and chenica
safety nmeasures. These neasures are enployed at the RHW, where applicable.
Hazardous material protection is addressed in Chapter 8 of this SAR

4.4 dassification of Structures, Systens, and Conponents

DCE- STD- 3009- 94 defines the terns “safety-class SSCs” and “safety-significant SSCs.”
The acci dent anal yses presented in Chapter 9 of this SAR denonstrate that there is no
need for “safety-class SSCs” at the RHW. For reasons stated in Section 11.3.2, no
RHWF SSCs have been designated as “safety-significant.”

4.5 Decontami nation and Deconmi ssi oni ng ( D&D)

Decont ami nati on of RHW SSCs invol ves the renoval of sources of hazardous and

radi oactive materials to acceptable I evels or concentrations. The RHW is listed on
the RCRA Part A Permit to store and treat nixed waste. A RCRA Closure Plan will be
submitted to NYSDEC 45 days before the expected conpletion of all activities in the
RHW. The Closure Plan will detail how the facility will be decontani nated before
the denolition of the building. Section 4.3 of WNS-DC 071, Renote-Handl ed Waste
Facility Design Criteria, provides a listing of RHW design features that have been
included to facilitate D&. Chapter 10 of W/NS- SAR-001 provi des a discussion of
overall W/DP deconmi ssioning planning and related efforts. Chapter 10 of this SAR
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provi des specific design features and neasures that are enployed to facilitate D& of
t he RHWF.

4.6 Human Factors Engi neering

The RHWF is designed to be confortable and natural for personnel to operate and

mai ntain. Human factors have been considered in positioning equiprment, swtches,

val ves, and instruments fromboth an operating and a nai ntenance vi ewpoint. Human
factors engineering is integral to the design process of any nuclear facility.
Section 10.7 of this SAR lists sone of the human factors that were considered during
the design of the RHW.
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5.0 FACLITY DESI GN
5.1 Summary Description
5.1.1 Location and Facility Layout

The | ocation and orientation of the Renpte-Handl ed Waste Facility (RHW) on the West
Val | ey Denonstration Project (WDP) site are shown in Figure 5.1-1. The RHWF is

| ocated in the northwest corner of the WDP site, northwest of the Supernatant
Treatnent System (STS) Buil ding and sout hwest of the Chemical Process Cell Waste
Storage Area (CPC WBA). There is a gradual slope of 67 mim (0.8 in/ft) fromthe
northeast to the sout hwest across the area.

The RHWF is a free-standing structure with no structural reliance on other buil dings
or facilities at the W/DP site. The RHW is approxinmately 57.3 m (188 ft) I ong and
27.7 m (91 ft) wide. The facility has been designed to accommpdate the waste streans
identified in Table 1.1-1.

The RHWF has nine maj or processing areas, as foll ows:

Recei ving Area

Buffer Cell

Work Cell

Cont act Mai nt enance Area

Sanpl e Packagi ng and Screeni ng Room
Radi ati on Protection Operations Area
Wast e Packagi ng Area

Operating Aisle

Load Qut/ Truck Bay

In addition, the RHW has the follow ng four support system areas:

Exhaust Ventilation Filter Room

Exhaust Ventil ati on Bl ower Room

Mechani cal Equi pnent Area and Stack Monitor Room
Ofice Area

These are described in Section 5.2.

5.1.2 Principal Features

5.1.2.1 Site Boundary

Section 5.1.2.1 of W/NS-SAR-001, Safety Analysis Report for Waste Processing and
Support Activities, provides a general discussion of the boundary of the Western New
York Nucl ear Service Center (WNYNSC).

5.1.2.2 Property Protection Area

The Property Protection Area conprises approximately 220 acres (89 ha) |ocated near
the center of the WNYNSC. This area is enclosed by an eight-foot high chain-link
fence topped with three strands of barbed wire. Nearly all the Project facilities
are located within this area. This area is accessed through gates that are
continuously manned by the Project Security Force.

5.1.2.3 Site Uility Supplies and Systens

Section 5.1.2.3 of W/NS-SAR-001 provides a general discussion of site utility
suppl i es and systens.
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5.1.2.4 Surface | nmpoundnents and Storage Tanks
No surface inmpoundnents or outside storage tanks are associated with the RHW
5.1.2.5 Atnospheric Rel ease Points

The RHWF exhaust stack is |ocated on the roof of the Exhaust Ventilation Bl ower Room
and is anchored to the north side of the RHMWF. This stack is the primary di scharge
point for airborne releases fromthe facility. The stack discharge flowis nonitored
by the Stack Effluent Radiation Mnitoring Systemto denonstrate conpliance with

40 CFR Part 61, Subpart H, National Em ssion Standards for Hazardous Air Pollutant -
Em ssi on and Radi onucl i des other than Radon for Departnent of Energy Facilities and
meet ANSI N13.1 1999 Standard for Sanpling and Mnitoring Requirenments. Air handling
units that service uncontami nated areas of the RHWF are | ocated at various points on
the exterior of the structure and di scharge uncontani nated ventilation air.

5.2 Structures, Systens, and Conponents (SSCs)
5.2.1 RHW Design Basis and Layout

The RHWF has been designed and constructed using existing technol ogy and standard
engi neering practices. Engineering codes, construction codes, and standards
applicable to the general design and operation of the RHW are listed in W/NS-DC- 071
Renot e- Handl ed Waste Facility Design Criteria. A review of the principal design
criteria for the RHWF is provided in Chapter 4 of this Safety Analysis Report (SAR)
New facility construction and nmajor nodifications to existing facilities at the WDP
conformto the criteria dictated in DOE Order 420. 1A, Facility Safety.

The RHWF includes a reinforced concrete main structure with a Receiving Area
extension at the north end, an adjoining Load Qut/Truck Bay on the east side, and an
adjoining Ofice Building at the south end. The Receiving Area, Load Qut/Truck Bay,
and Ofice Building are pre-engi neered structures with a netal wall and roof system
The reinforced concrete structure consists primarily of the Buffer Cell, Wrk Cell
Wast e Packagi ng Area, Qperating Aisle, Contact Mintenance Area and Heati ng,
Ventilation, and Air Conditioning (HVAC) Areas.

The RHWF is designed to have a service life of 20 years. The RHW structure is
capabl e of sustaining the design | oads specified in WNS-DC-071 and SDD- R09, Givi
Structural System Design Description for Renote-Handl ed Waste Facility Buil di ngs
(Butler 2001). These docunents specify design floor |oads, design basis earthquake,
design pressure differential, design wind forces, design snow | oadi ng, design
rainfall, reference design flooding, surface water run-off, and subsurface geol ogy
desi gn consi derati ons.

Eart hquake | oads and eval uation nethods used in the RHW design were perfornmed in
accordance with the Uniform Buil ding Code (UBC), 1991 edition for Zone |, nodified
with an inportance factor of 1.25. As stipulated in WNS-DC-071, the RHWF is
seisnmically designed to an acceleration of 0.1 g at ground | evel (horizontal | oads).
Exterior walls and interior walls designated as | oad bearing shear walls are
proportioned and designed to resist the total horizontal shear induced in the
bui Il ding from earthquake or wind | oads. Floor slabs are designed to carry vertica

| oads and act as horizontal diaphragns, transferring lateral and vertical |oads to
the walls. The seismic design for the RHW is verified by analysis in SDD-R0O9 and
supporting cal cul ation sets. These analyses denonstrate that the RHWF conplies with
the design criteria discussed in Chapter 4 of this SAR

Pl an and section drawi ngs of the RHWF are provided in Figures 5.2-1 through 5. 2-6.
These drawi ngs present the layout and configuration of najor equipnent in the
facility.

5.2.2 Receiving Area

The Receiving Area provides weather protection for the |oading and unl oadi ng of
transfer vehicles. The Receiving Area consists of a rectangul ar shaped
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weat her-protected area that is approximately 8.2 m (27 ft) wide by 15.8 m (52 ft)

I ong for unloading waste transport vehicles. There are two roof el evations at
approximately 7.6 m (25 ft) and 13.7 m (45 ft) fromthe concrete floor. The size of
the Receiving Area is sufficient to acconmodate the containers identified in

Table 1.1-1 except for the existing Waste Tank Farm (WF) transfer punp boxes. The
Recei ving Area consists of a pre-engineered structure with insul ated siding and
roofing which allows an uncoupled full length trailer to be parked inside. The floor
| evel of the Receiving Area is 1.2 m(4 ft) below the Buffer Cell floor. This allows
containers to be transferred using the Receiving Area roller conveyor systeminto the
Buffer Cell in alignnent with and at the elevation of the Buffer Cell roller

conveyor. Two personnel access doors, one bi-parting door, and two roll-up doors are
provi ded for personnel and transport vehicl e/ equi pment access. A conmercial grade,
radio controlled 20-ton bridge crane is provided in the Receiving Area. Sliding

equi prent doors, one horizontal sw nging contanination control door, and one air
control door (notched to clear the crane rails) separate the Receiving Area fromthe
Buf fer Cell. These doors pernit crane access between the Receiving Area and the
Buffer Cell. The Buffer Cell shield, air flow, and roll-up door operating mechani sms
are located inside the Receiving Area for ease of accessibility and maintenance. Two
| evel s of steel grating platforns are provided for naintenance of the 20-ton bridge
crane. Steel |adders are provided for access to these mai ntenance platforns.

Uility air, water, and power are provided in the Receiving Area.

The transfer of the WIF punp boxes fromthe Receiving Area through the Buffer Area
into the Wirk Cell will require special containment to be built in the Receiving
Area. Due to the length of the WIF punp boxes, both of the Buffer Cell shield doors
nmust be open at the same tine in order to transfer the WIF punp boxes in the Wrk
Cell. The special containnent structure will allow the transfer of the WIF boxes and
prevent the spread of airborne contanination. Adninistrative controls will be in

pl ace to control personnel access to the Receiving Area during these transfers
because of dose concerns in the Receiving area while both shield doors are open

The Receiving Area Ventilation Systemdelivers approxinmately 2.93 n¥/s (6,200 cfm of
ventilation air to the Receiving Area. The supply air handling unit is |ocated
outside the Receiving Area and is conprised of Iow, nedium and high efficiency
filters, a centrifugal fan, and a gas fired heater section in the fan discharge. The
system operates continuously to maintain the required pressure differential relative
to the Buffer Cell. A discussion of the ventilation systemis provided in Section
5.4.1.

5.2.3 Buffer Cell

The Buffer Cell, 6.7 m(22 ft) long by 6.7 m (22 ft) wide by 11.3 m (37 ft) tall

acts as a ventilation confinement boundary between the normally uncontam nated
Receiving Area and the contam nated Wirk Cell. This cell allows radiologically
control |l ed novenent of waste containers and other nmaterials into the Wrk Cell with
sone shielding provided. The Buffer Cell nmay also be used as a radiologically
controlled area for surveying waste containers or for contact-handl ed operati ons such
as repackagi ng, swi pe sanpling, or renoving waste contai ners when radi ol ogi ca
conditions do not mandate renote handling operations. The Buffer Cell has sufficient
space to accomodate the containers identified in Table 1.1-1, with the exception of
the WIF transfer/nobilization punp boxes.

The Buffer Cell walls, floor, and roof are constructed of shielded, reinforced
concrete, sealed to facilitate cleanup and decontamination. The wall thickness is
approximately 0.76 m (2.5 ft), while the roof thickness is approximately 0.30 m

(1 ft). A pre-engineered sloped steel roof, erected above the concrete roof of the

Buf fer Cell, provides drainage. The cell is equipped with a powered roller system
and shares the radio controlled, 20-ton overhead bridge crane with the Receiving
Area. The floor of the Buffer Cell is at the sanme |level as the floor of the Wrk

Cell to allow waste containers to be remotely noved inside using the powered roller
system The powered roller systemenploys floor nmounted roller units and a notor
driven ball screw drive to nove waste contai ners between the Receiving Area, Buffer
Cell, and Work Cell.
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Personnel access to the Buffer Cell is acconplished on the first level by nmeans of a
doubl e air lock located on the east side of the cell. A shielded wi ndow, [ocated in
the Operating Aisle west wall at El evation 120'4%, allows direct observation of

operations within the Buffer Cell. Cosed circuit television (CCTV) canmeras are used

to nonitor areas not viewable fromthe window At the north end of the cell

shi el ded sliding equi pnent doors, a horizontal sw nging contam nation control door
and an air control door (notched to clear the crane rails) separate the Buffer Cel
fromthe Receiving Area. The south end of the Buffer Cell is separated fromthe Wrk
Cell by sliding shield doors (two |evels high), a horizontal sw nging contam nation
control door, and an air control door (notched to clear the crane rails). Operating
mechani snms for the sliding shield door, contam nation control door, and air contro
door interfaces between the Buffer Cell and the Wrk Cell are |ocated inside the
Buffer Cell for ease of accessibility and naintenance.

There are seal ed curbs on the floor between the Receiving Area and the Buffer Cell,
and between the Buffer Cell and the Work Cell, to prevent the spread of contam nated
i qui ds between adjacent areas. A washdown collection trench and drain systemis
provided in the floor slab running in the north-south direction of the Buffer Cell

The floor of the cell is sloped toward the trench to direct waste liquids, while the
trench itself is sloped toward its drain at the south end of the cell. The trench is
stainless steel lined for ease of decontam nation, and is approximately 15 cm 6 in)

wide. The drain hub is 56 cm (22 in) long by 79 cm (31 in) wide by 58 cm (23 in)
deep, and contains a replaceable stainless steel screen within a cartridge that is
designed to filter out particul ates.

5.2.4 Wrk Cel

The Work Cell, a shielded space approximately 16.8 m (55 ft) long by 6.7 m (22 ft)
wide by 11.3 m (37 ft) high [7.9 m (26 ft) high to the bridge crane rail supports],
is the primary work zone within the RHW for fully renote handling, surveying, size
reduci ng, decontam nating, and repackagi ng operations. The Wirk Cell walls, floor
and roof are constructed of reinforced concrete. The wall thickness is approxi nately
0.76 m (2.5 ft), while the roof thickness is approximately 0.30 m(1 ft). A

pre-engi neered sl oped steel roof, erected above the concrete roof of the Wrk Cell
provi des drainage. The floor and the |lower portion of the Wirk Cell walls are |lined
with stainless steel to facilitate decontam nation efforts. Sufficient space is
provided to work on the largest and | ongest waste boxes, including the 16.8 m (55 ft)
|l ong WIF transfer and nobilization punp boxes.

At the north end of the Wirk Cell are sliding shield doors (two |levels high), a

hori zontal swi nging contanination control door, and an air control door (notched to
clear the crane rails) which provide a neans for waste transfer and bridge crane
passage between the Wrk Cell and the Buffer Cell At the south end of the Wrk Cel
are a sliding shield door and an air control door (notched to clear the crane rails)
whi ch separate the Wrk Cell fromthe Contact Miintenance Area and provi de a neans
for bridge crane passage.

Crane rails designed for a 30-ton capacity extend the full length of the Wrk Cell
Two bridge cranes are provided. One XYZ bridge crane designed for a 30-ton load is
provided with a 30-ton cable hoist. The other Wirk Cell bridge crane is provided
with two tel escoping nmasts, both with 3-ton capacity. The telescoping nasts,
supported by separate bridge crane trolleys, are capable of utilizing various tools.
One 3-ton wall-mounted jib crane with a telescoping nmast is also provided and can be
noved on a rail along the length of the east cell wall. The jib crane and bridge
crane are used for handling of material throughout the cell. In addition, various

i nterchangeabl e tools can be fitted on the powered dexterous mani pul ators (PDVs) for
cutting and grappling. Sone of this equiprment nmay be hydraulically powered. The
PDMs and end effectors are interchangeabl e between the bridge cranes’ tel escoping
masts and the jib crane’s tel escoping mast. The PDMs and cranes are used to operate
a full range of fixtures and tools for handling, surveying, sanpling, size reducing,
and repackagi ng wast e.

The floor of the Wirk Cell is at the sanme level as the floor of the Buffer Cell to
al | ow waste containers to be renpotely noved inside using conveyors. The conveyor
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system enpl oys floor nmounted roller units and a notor driven ball screw drive to
stage incom ng waste contai ners adjacent to adjustable work platforns. The work
platforns all ow simultaneous waste processing operations for two operators, at work

stations | ocated behind two shield windows in the Operating Aisle wall. Wrk
stations utilize the cranes with PDVMs to position and support the tools used to
i nspect, sanple, and cut the waste itens for packaging. In addition to the shield

wi ndows, CCTV caneras and nonitors are available to view operations in the Wrk Cell.

Addi tional space is available in the Wirk Cell for staging inconm ng waste containers
and for tenporary storage of waste disposal container liners. Filled container
liners are transferred fromthe Wrk Cell to the shielded and encl osed Waste
Packagi ng Area via the Waste Transfer System The WAste Transfer Systemis designed
to minimze the spread of contam nation fromthe Wrk Cell to the Waste Packagi ng

Ar ea.

A washdown coll ection trench and drain systemis provided in the floor slab running

in the north-south direction of the Work Cell. The floor of the cell is sloped
toward the trench to direct waste liquids, while the trench itself is sloped toward
its drain at the south end of the cell. The trench is stainless steel lined for ease

of decontami nation, and is approximately 15 cm (6 in) wide. The drain hub is 56 cm
(22 in) long by 79 cm (31 in) wide by 66 cm (26 in) deep, and contains a stainless
steel screen within a filter cartridge that is designed to renove particul ates.
Filter cartridges can be renotely renoved using the PDMs fromthe Wrk Cell equi pnent
to pernit replacenent of filter screens.

In-cell exhaust ventilation systemfilter banks are placed in strategic |ocations
within the Work Cell. Each of the four filter banks contains six filter housings,
and each filter housing contains one nmediumefficiency filter and one high efficiency
filter. The location of these first stages of filtration near the source of airborne
contam nati on hel ps confine the majority of the contam nation within the Wrk Cell

A detailed description of the Wrk Cell ventilation systemis provided in

Section 5.4. 1.

On the Wrk Cell wall opposite the Operating Aisle, two 6.1 m (20 ft) long by 7.3 m
(24 ft) high "knock-out" sections allow for the addition of Expansi on Mdul es.
Renovabl e stainless steel lined wall panels serve as an inner confinenment barrier
until an Expansion Mdule is installed. Shielding for these "knock-out" sections is
provided by an externally renovabl e shield wall consisting of reinforced precast
concrete sections.

5.2.5 Contact Mintenance Area

The Contact M ntenance Area, a space approximately 6.7 m (22 ft) wide by 4.6 m

(15 ft) long by 11.3 m (37 ft) high, provides a shielded area adjacent to the Wrk
Cell where personnel can perform nmai ntenance on the cranes, PDMVs, and other Wrk Cel
equi prent. The Contact Maintenance Area is constructed of reinforced concrete.

The Contact ©Mai ntenance Area has two main floor levels: the lower level is |ocated
on the first floor of the building at Elevation 102’ -6" while the upper level is

| ocated on the third floor at Elevation 128 -6". The roof is conprised of reinforced
concrete and includes a weather-tight roof hatch to all ow equi prent repl acenent and
access. In addition to the main floor levels, two internmediate |evel platforms

conmposed of structural steel grating are provided for access and mnai nt enance of the
cranes’ telescoping tubes. The cranes enter the maintenance area through slotted
openings at the end of the Wirk Cell. To provide a barrier between the nmaintenance
and work areas, shield and air control doors are provided. Ladders extending through
openings in each internediate | evel platformand the third (upper) |evel provide

wor ker access to all levels inside the Contact Miintenance Area without exiting the
area. Personnel access to the first level is provided by a double airlock between
the Contact Miintenance Area and the Radiation Protection Operations area. At the
top level, a second double airlock access is provided froma small room adjacent to

t he Mechani cal Equi prent Area
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On the first level, a stainless-steel lined space is provided for liquid waste
transfer/recircul ati on punps and val ves, storage shelves, and a work bench. A fl oor
drain allows drai nage of washdown water to the washdown coll ection tanks, which are

| ocated bel ow the floor of the Contact Mintenance Area in the Drain Tank Col |l ection
Vault. Access to the tank vault is provided by a 1.2 m(4 ft) by 1.2 m(4 ft) square
access hatch and a rung | adder to the floor below at El evation 93 -0". The vault
floor and walls are lined with stainless steel. The Drain Tank Col |l ecti on Vault
contains the Wrk Cell Washdown Receiving Tank, Buffer Cell/Contact M ntenance Area
Washdown Receiving Tank, and Batch Transfer Tank

The upper level floor is conposed of reinforced concrete in the eastern portion and

steel framed construction in the western portion. A slotted opening is provided in

the floor (enclosed by handrails when not in use) to allow nmaintenance on all sides

of the telescoping tubes. The floor at this level is stainless steel Iined and has

floor drains to capture bridge crane and PDM washdown water. A bridge nounted

mai nt enance hoi st of 5-ton capacity is |ocated above the bridge crane to assist with
removal of crane conponents and for handling heavy itens.

5.2.6 Sanpl e Packagi ng and Screeni ng Room

The Sanpl e Packagi ng and Screening Roomis | ocated on the second | evel of the RHW
adjacent to the Operating Aisle. To support waste analysis, this area provides the
capability to transfer swi pes and sanple bottles into the Wirk Cell, to renove
sanples fromthe Wrk Cell, and to place sanples in containers for transfer to a

| aboratory for analysis. A shield windowis located in this roomto allow operators
to viewthe Wrk Cell, and a PDM controller and work station controller are provided
to pernit renote sanple transfer operations. A sanple shelf is located in the Wrk
Cell below the sanple transfer drawer, which is nounted inside the shield wall.
Sanpl es are renoved fromthe transfer drawer inside a sanple transfer glove box. The
packaged sanpl e can be nmanually transferred to the Radiation Protection Operations
Area on the first level, where it may be surveyed and rel eased to a | aboratory
facility for analysis. Sanples can also be pre-screened and counted for gross Beta
and gross Al pha activity with counting equi pnment available in the Sanpl e Packagi ng
and Screening Room Continuous Air Mnitors (CAMs) and Area Radi ation Mnitors
(ARME) are located in the area

5.2.7 Radiation Protection Qperations Area

The Radi ation Protection Operations Area receives Wrk Cell sanples that are
transferred fromthe Sanpl e Packagi ng and Screening Room This area is al so equi pped
with a sanple transfer glove box, which can receive sw pe sanpl es of waste packages
that are obtained using the swi pe survey reach rods in the adjacent Waste Packagi ng
Area, and a shielded liquid sanple glove box with a drain. A hood is also provided
to support activities in this area.

5.2.8 Waste Packagi ng Area

The Waste Packaging Area, an area 3.4 m (11 ft) long by 6.1 m (20 ft) wide by 2.4 m
(8 ft) high, is located adjacent to the southeast corner of the Wrk Cell on the
first floor of the RHWF. This area provides a confined and shi el ded space for
efficiently transferring filled waste containers out of the Wirk Cell via the Waste
Transfer System Controlled and seal ed transfer ports nounted on top of the Waste
Packagi ng Area provide the physical boundaries necessary to bring material out of the
Wrk Cell area while nmaintaining the exterior of the shipping package cl ean

The Waste Packaging Area is isolated fromthe Wrk Cell by a conbination of shield
wal I's, Waste Transfer System port covers, and shield covers. Except during | oad out
operations, the shield covers remain closed in place above the Waste Packagi ng Area
in the Wirk Cell to prevent accunul ati on of contami nation around the transfer ports.
Steel shield doors seal off the rear of the Waste Packaging Area fromthe Survey and
Spot Decontam nation Area and provide a contam nation and radi ation control barrier

Two manual |y operated, tel escoping reach rods penetrate the Waste Packagi ng Area east
wal I's. These reach rods are used for radiation probe nmovement and swi pe sanpling of
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containers. A separate nmechanismis available to assist in drumouter |id placenent
and fastening. A view ng wi ndow allows operators to nake visual observations while

perform ng transfer and sw pe sanpling operations. A swi pe transfer port leads to a
near by gl ove box or hood to process sw pe sanpl es.

Two transfer systens are installed within the Waste Packagi ng Area using contai ner
transport carts, respectively, nounted on rails. Cart rails extend fromthe Waste
Packagi ng Area under the transfer ports to the packaging area shield doors. A
nmonorail transfer hoist is installed on the ceiling of the Survey and Spot
Decontamination Area to lift and transport a drumor a drumin a shiel ded overpack
onto and off of the drumtransfer cart. |In addition, the hoist can be used to take
shi el ded overpacks on and off the carts. A forklift will lift B-25 boxes onto and
off of the box transfer cart.

The Survey and Spot Decontami nation Area provides a space for surveying, spot
decont ami nati ng, and overpacking filled waste containers. There is sufficient space
to allowa forklift to pick up filled containers. The floor elevation of the Survey
and Spot Decontanination Area is at the sane elevation as the Load Qut/Truck Bay to
facilitate noving filled containers to the Load Qut/Truck Bay for |oading onto
vehi cl es.

A floor drain (plugged when not in use) allows washdown of the Waste Packagi ng Area.
Access to the Waste Packaging Area is provided fromthe Exhaust Ventilation Filter
Room the Radiation Protection Operations Room and the Load Qut/Truck Bay.

5.2.9 Operating Aisle

The Qperating Aisle is a long aisle way outside the Wrk Cell and Buffer Cell on the
second floor of the RHWF that provides a clean, shielded space for renotely operating
facility equi pment. The Operating Aisle has a clear space area of approxi mately

4.3 m(14 ft) wide by 29.9 m (98 ft) long, and a clear ceiling height of
approximately 3.7 m (12 ft). The Operating Aisle turns 90 degrees at its south end
over the Waste Packagi ng Area | ocation

Three shield windows are installed in the Operating Aisle wall. Two of the w ndows
provide views into the Wirk Cell while a third wi ndow provides a view into the Buffer
Cell. An additional shield windowis provided in the Sanple Packagi ng and Screening
Area that pernmits a view down the entire length of the Work Cell. Operator work
stations are available at the two shield windows |ocated in the east Wrk Cell wall.
A frame with a concrete shield plug is provided in the Qperating Aisle wall as a port
for radiol ogi cal assay of waste itens. Prelimnary radiological waste analysis wll
be performed in the Work Cell through the port using a high purity germani um (HPGe)
crystal detector. The HPGe detector coupled with software, attenuators, and a
conputer will neasure the activity of Cs-137, which is the predom nant scaling

i sotope to estinate the TRU content in an itemof debris. Mtor control centers
(MCCs) and instrumentation cabinets are also located in the Operating Aisle. A
roll-up door and a platformin the east wall leading into the Load Qut/Truck Bay are
provided to facilitate master slave mani pulator (MSM installation/renmoval and
movenent of equipnent to and fromthe Operating Aisle. Access to the Operating Aisle
is also provided through the north and south stairwells. Fromthe Operating A sle,
access is provided to the Uility Chase and the Sanpl e Packagi ng and Screeni ng Room

5.2.10 Load Qut/Truck Bay

The Load Qut/Truck Bay is an extension on the east side of the RHW that provides a
weat her - encl osed structure to support loading of filled waste containers onto
transport vehicles and transfer of enpty waste containers into the facility. This
area is a clear span pre-engi neered netal structure with a netal wall and roof system
and is approximately 18.3 m (60 ft) long by 15.2 m (50 ft) wide. The long axis of
the Load Qut/Truck Bay is oriented in the north-south direction. The Load Qut/ Truck
Bay is positioned such that the center bay is aligned with the Waste Packagi ng Area.

Access to the Load Qut/Truck Bay is through three roll-up doors and three personne
doors provided on the north, east, and south sides. One additional roll-up door is



378
379
380
381
382
383
384
385

386

387

388
389
390
391
392
393
394
395
396
397

398
399
400
401
402
403
404
405

406

407
408
409
410
411
412
413
414
415
416

417
418
419
420
421

422
423
424

425

426
427
428
429
430
431

VW/NS- SAR- 023
Rev. 1, Draft D
Page 57 of 166

provided on the west side for access and novenent of waste containers into and out of
the Waste Packagi ng Area. Access to the roof is provided on the third |evel of the
RHWF from the Mechani cal Equipnent Area. A platformis |ocated on the second |evel
for access to and renoval of equipnent fromthe Operating Aisle. The Load Qut/ Truck
Bay is sized to allow for side loading of a flat bed vehicle using a forklift. The
Load Qut/Truck Bay accommodates, with its doors closed, a trailer nearly 15.2 m

(50 ft) in length so work may continue during inclenent weather or when the | oading
operation is extended over nultiple shifts.

5.2.11 HVAC Areas
5.2.11.1 Mechani cal Equi pnent Area and Stack Mnitor Room

The Mechani cal Equi prent Area and Stack Monitor Roomare located on the third |eve

of the RHWF above the Operating Aisle. This area is steel-franed, insulated, and
sheet - netal -si ded. The Mechani cal Equi pnent Area contains two air conpressors and

t he decontani nation system pressurizer. Each conpressor has a receiver, dryer
filter, and carbon nonoxide nonitor and alarm associated with it. One conpressor can
meet all utility air, instrument air, and breathing air supply requirenents. The
decont ami nati on system pressurizer increases and regul ates the pressure supplied to

t he RHWF decont ami nation system The pressurizer provides dem neralized water at a
pressure of approximately 1482-1655 kPa (215-240 psig). Fire protection and utility
pi ping reach this area through the Uility Chase.

Stack effluent nonitors and sanplers are located in the Stack Monitor Room which is
situated on the north end of the Mechani cal Equi pment Area. The Mechani cal Equi pnent
Area and Stack Mnitor Room are accessed fromthe north stairwell and the south
stairwell. Access to the roof is provided via a door to a platformover the roof of
the Load Qut/Truck Bay. Fromthis platform a |adder provides access to the roof
above the Mechani cal Equi prent Room and Stack Mnitor Room There is also a door
fromthe north stairwell that provides access to the Exhaust Stack Access Pl atform
whi ch is above the Exhaust Ventil ation Bl ower Room

5.2.11.2 Exhaust Ventilation Filter Room

The Exhaust Ventilation Filter Roomis an area approximately 13.4 m (44 ft) |ong by
4.3 m(14 ft) wide that is located at the north end of the RHW bel ow the Operating
Aisle on the first floor. This area provides a suitable space for changing the
filters associated with the ex-cell air cleaning units, which are located in this
room The ex-cell air cleaning units contain two arrays of bag-in bag-out high
efficiency particulate air (HEPA) filters in series. There are two trains of ex-cel
exhaust ventilation systemfiltration, of which only one is normally in use. The
HEPA filters in the air cleaning unit housings are standard size filters, 0.61 m

(2 ft) by 0.61 m(2 ft) by 0.30 m(1 ft), arranged in a three-by-three array. A
monorail hoist is provided for novenent of equipnment and consunables (filters).

The air cleaning units are designed for the bag-in bag-out nmethod of filter

repl acenent. However, the use of in-cell filter banks in the Wrk Cell is expected
to greatly reduce the change-out frequency of the ex-cell HEPA filters. Fail-as-is
i solation valves are provi ded upstream and downstream of each air cleaning unit
housi ng.

The Exhaust Ventilation Filter Room can be accessed fromthe Survey and Spot
Decont ami nation Area or the north stairwell. A door is also provided in this room
for access to the Buffer Cell double airlock

5.2.11.3 Exhaust Ventilation Bl ower Room

The Exhaust Ventilation Bl ower Roomis approximately 6.4 m (21 ft) long by 4.6 m
(15 ft) wide and is located directly adjacent to the exterior face of the Qperating

Aisle north wall. It is a one story pre-engineered structure with an insul ated netal
wal I and roof system The floor of the Exhaust Ventilation Blower Roomis at an
el evation of approximately 98 6". The HVAC exhaust stack, anchored to the north side

of the RHWF, penetrates the roof and has a top el evation of approximtely 165’ 6"
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The Exhaust Ventilation Bl ower Room provi des an isol atabl e space for the large

bl owers that pull air fromthe Wrk Cell through the HEPA filters, and houses other
exhaust air system equi pnment such as notors, danmpers, and exhaust filter test

equi prent .

Each ex-cell filter train housed in the Exhaust Ventilation Filter Roomis connected
to the blowers in the Exhaust Ventilation Blower Room The outlets for the two

bl owers (one operating, the other typically in standby) are connected to the HVAC
exhaust stack. The stack access platformis |ocated above the roof of the Exhaust
Ventilation Bl ower Room a door at the top level of the north stairwell provides
access to the stack access platform

5.2.12 Ofice Area

The Ofice Area is an extension on the south side of the RHW and provi des a cl ean

| owdose-rate area to performadninistrative functions. This area is a

pre-engi neered cl ear span steel-framed structure approximately 8.5 m (28 ft) wi de by
9.4 m(31 ft) long, with insulated siding and roofing. The Ofice Area consists of
two stories and contains the shift supervisor’s office, crew offices, meeting roons,
a kitchenette, and sanitary facilities. A utility/service roomis located on the
sout heast corner of the first floor. Access is provided by personnel access doors on
the south and west sides, and three access doors fromthe east concrete stairwell
(ground floor, second |level, and roof level). Standard wi ndows are provided on the
west and south sides. The Ofice Area has its own independent HVAC system (descri bed
in Section 5.4.1). Access to the HVAC equi pnent on the roof is provided through the
stai rwel | personnel door on the third |evel

5.3 Fire Protection Systens
The fire protection systemfor the RHW consists of two systens:

1) The Fire Detection System detects snoke and fire and provides |ocal and renote
audi o and visual alarnms for operating personnel to safely shut down the
processi ng operation and evacuate the areas, if required.

2) The Fire Suppression Systemconsists of a wet sprinkler system fire
extingui shers and yard hydrants placed at designated areas, and other neasures
designed to contain and extinguish a fire should it occur within the RHW

The design and construction of the RHW uses nonconbustible materials such as
concrete and steel. Fire and safety steel doors are used to contain and prevent the
spread of fire. Admnistrative control procedures are inplenented to nminimze the

i ntroduction of conmbustible and flammable materials into the RHW. Additiona
information regarding administrative controls is provided in WNS-FHA-014, Fire
Hazards Anal ysis - Renote-Handl ed Waste Facility.

5.3.1 Fire Detection System

The RHWF Fire Detection Systemis designed to provide early warning fire detection
and to initiate signals. The Fire Detection System provi des | ocal audible/visible
alarns for evacuation, trouble signals, electric supervision of all circuits, and
supervisory devices for all critical functions. The systemis intelligent device
anal og addressable, utilizing nulti-criteria snoke detection technology with digita
comuni cation techniques. The systemis designed to alarmin response to the
actuation of a snoke detection system a flow of water in areas where a sprinkler
systemis installed, and manual activation of a fire alarmbox. To help protect the
ventilation filter train, a heat detection systemis installed in the ventilation
stream of each of the four ventilation intake filter banks in the Wik Cell. Upon
detection of a fire anywhere in the ventilation system the operating ventilation
train will be danpened down and the variable speed drive for the fan will be adjusted
to reduce the air flow This will reduce the supply of air to a potential fire while
mai ntai ni ng a negative cell pressure for contami nation control
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A Fire Alarm Control Panel (FACP) is located on the first floor in the UWility Chase.
The FACP provi des the power, annunciation, supervision, and control for the Fire
Detection System The FACP has the ability to acknow edge, test, reset, and silence
all signals, and is progranmed to close both of the fire rated overhead roll-up doors
upon activation of an alarmfromeither fire area bounding the doors. A Keltron data
gathering panel is |located adjacent to the FACP to report alarm trouble, and
supervisory points to the Main Plant Keltron receiver on the existing communication

| oop. FCAP functions for the fire/snoke danper, stairwell fans, doors, and other
control devices are integrated to allow for the proper sequential shut down of
bui Il ding functions to prevent the spread of fire, snoke, and radiol ogica

contam nation. A signal fromthe facility Programmuable Logic Controller (PLC)System
will nonitor all ventilation functions to ensure proper fire danper closure as per
the fire zone designation and to initiate ventilation control to ensure that the
spread of snoke and radi ol ogi cal contanminants is mnimzed. Upon detection of a fire
anywhere in the ventilation system the operating supply ventilation train will be
shut down and the variable speed drive for the exhaust fan will be adjusted to reduce
the air flow. This reduction in air flowwll be initiated by the FACP but
controlled via the facility PLC. The resulting action will reduce the supply of air
to a potential fire while maintaining a negative cell pressure for contamn nation
control

Pull stations are installed at all personnel doors that exit the RHWF or exit a floor
(into a stairwell). This includes personnel doors that exit fromrooftop areas into
stairwells. Horns/strobes are installed for audible and visual notification and
evacuation in all occupied areas. Audible alarmsignals are designed to produce a
sound | evel of at |east 15 dBA above the anbient sound | evel or 5 dBA above the
maxi mum sound | evel (whichever is greater) neasured 5 feet above the floor in each
occupi ed area. Visual notification devices are designed to produce a flash rate of
one flash per second m ni mum

Primary power for the FACP is obtained from 313- MCC-003, which al so provides standby
power fromthe Permanent Ventilation System (PVS) diesel generator in the event of a
comerci al power failure. Secondary power for all fire alarmfunctions is supplied
by gelled electrolyte batteries. The battery supply is designed to operate loads in
a supervisory node for 24 hours with no primary power applied and, after that tine,
to operate in alarmnode for 15 minutes. Battery-charging circuitry is provided for
each standby battery bank in the system Al systembattery charge rates and

term nal voltages can be read using the FACP displ ay.

Activation of any addressable manual fire pull box, area snoke detector, beam snoke
detector, heat detector, or sprinkler water flow switch causes the follow ng actions
and indications:

. The “ALARM notification to the FACP in the utility chase is activated,
i ndicating the device address, device type, device |location, tine, and date.

. The “ALARM notification at the Main Plant Keltron receiver is activated,
i ndi cating the corresponding fire zone.

. Ener gency evacuation audi bl e and visual notification appliances are activated
t hroughout the facility.

. Fi re emergency HVAC operational shutdowns and purge requirenents are activated
in the associated fire zone only. Radiol ogical energency conditions wll
al l ow the Progranmabl e Logic Controller (PLC) Systemto override fire alarm
HVAC out put s.

. The event is recorded to the system historical |og.

Troubl e conditions such as I oss of primary power, |low battery voltage, or failure of
an addressabl e device automatically activate an audi ble signal and flash the genera
systemtrouble indicator at the Fire Command Station (FCS). Receipt of a system
troubl e al arm causes the follow ng actions and indications:
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. The “TROUBLE’ notification to the FACP in the utility chase is activated,
i ndi cating the device address, device type, device location, tinme, and date.

. The “TROUBLE” notification at the Keltron receiver is activated, indicating
the corresponding fire zone.

. The event is recorded to the system historical |og.

Pressing the troubl e acknow edge key on the FCS silences the audible signal and

causes the visual LED indicator to continue to light until the trouble condition is
repai red. Subsequent trouble conditions will resound the audible signal and again
flash the LED indicator. Each trouble condition rnust be individually acknow edged.

5.3.2 Fire Suppression System

An automatic “wet pipe” sprinkler systemis designed to contain and/or prevent the
spread of fire in the normally occupied areas of the RHWF. The system consists of
pi pi ng, control valves, zone isolation valves, sprinklers, supports and anchors,
alarns, and test vales. The sprinkler system provides coverage in all areas of the
facility with the exception of the follow ng

. Buf fer Cell
. Wor k Cel
. Cont act Mai nt enance Area

The exception is based on limted conbustible | oading, the two-hour fire separation
provi ded by the physical boundaries (walls, doors, and ceiling, and accessibility for
testing and mai ntenance of the in-cell system Accident analysis of an in-cell fire
is provided in Section 9.2.2.3 of this SAR

In the Buffer Cell, Work Cell, and Contact M ntenance Area, the Fire Hazard Anal ysis
(FHA) has determined that there is a very low fire occurrence risk. The FHA contends
that there is | ow conbustible | oading and nminimal ignition sources. The physica
boundaries (walls, doors, and ceiling) all qualify as a fire barriers capabl e of
stopping the fire spread to the ex-cell areas. In addition, the ventilation system
is well protected by nonconbustible filter el enents and heat detection capability
interfaced to the ventilation controls. As assessed in the FHA, the maxi mum credible
fire loss scenario postulates that a fire in the Wrk Cell will self-termnate

The sprinkler systemis designed as a nultiple-zone system \Water supply piping for
the systemis connected to the existing WDP fire protection water supply
distribution system which is described in Section 5.3 of WNS-SAR-001. The capacity
of the W/DP water storage tank is 1,800,000 L (475,000 gal) with 1,100,000 L

(300,000 gal) reserved for fire fighting. An electrically-driven punp provided with
a diesel backup is used to punp water fromthe storage tank through the system Both
punps are rated at 63 L/s (1,000 gpn) at 690 kPa (100 psi). The electric notor-
driven fire punp is arranged to start automatically. The diesel punp starts
automatically if the systemwater pressure continues to drop. Both fire punps are

|l ocated in the fire punp house | ocated at the base of water storage Tank 32D 1.

Qui ck response sprinkler heads are installed in the RHW O fice Area, while standard
response sprinkler heads are installed in all other areas. The systemlayout and
pi pe sizing are designed to provide the follow ng specified coverage:

. Ofice Area: 0.10 GPMper ft?2 to the nost hydraulically renote 1500 ft? per
National Fire Protection Association (NFPA) 13, Standard for the Installation
of Sprinkler Systens, Light Hazard.

. All Oher Areas: 0.15 GPMper ft2 to the nost hydraulically renote 1500 ft?2
per NFPA 13, Odinary Hazard Goup |.
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A fire departnent connection is provided on the exterior of the RHWF at the riser
location in the Wility Chase. Two fire hydrants are | ocated near the road | eadi ng
to the RHWF and are within 91.4 m (300 ft) of any portion of the facility. Each
hydrant is fitted with an isolation valve and a curb box to allow for unit isolation
and mai nt enance accessibility.

Portabl e fire extinguishers are provided at designated areas, in accordance with site
standards and NFPA 10, Standard for Portable Fire Extinguishers, for use by building
occupants or the WDP Fire Brigade to contain and extinguish small fires in their

i nci pi ent stage.

5.4 Description of Service and Uility Systens
5.4.1 HVAC Systens

The HVAC systens for the RHWF include the Contaninated Area Air C eaning Exhaust
System and the Uncontami nated Area Ventilation/Air Conditioning Supply Air Systens.

. The Contani nated Area Air O eaning Exhaust Systemis conprised of renotely
replaceable in-cell HEPA filters, fully redundant ex-cell filtration units
containing two testable bag-in bag-out HEPA filters in series, and redundant
exhaust bl owers discharging to a common stack. The stack discharge flowis
monitored by the Stack Effluent Radiation Mnitoring Systemto denonstrate
conpliance with applicable discharge criteria. This systemis further
described in Section 5.4.1.1.

. The Uncontanmi nated Area Ventilation/Air Conditioning Supply Air Systens supply
filtered and heated 100-percent outside air to uncontam nated areas of the
RHWF. Air conditioned and heated air is supplied to the Ofice Area and to
vari ous spaces within the processing area. Each of the air supply units
contains a centrifugal fan, air filters (low, nedium and high efficiency),
and gas fired heating coils within one housing. The main supply air
condi tioning system has additional cooling coils and a condensing unit. These
conponents are further described in Section 5.4.1.2.

The HVAC systens provide for personnel confort, maintain a suitable operating

envi ronnment for equi prent, mnimnmze airborne contaminants within the Wrk Cell,

mai ntai n desi gn negative pressure for selected areas, ensure that atnospheric

di scharges rermain within regulatory lints, and effect a controlled response in the
event of a fire.

Supply air for the RHWF is progressively drawmn fromless contam nated to nore
contami nated areas to preclude radioactive contanination of clean areas. The supply
air is finally directed to the Wrk Cell and exhausted to the stack. This ensures
that normal radiol ogical releases are within the linmts set by applicable state, DOE
and ot her Federal requirenents.

Transient Operation - opening the shield door between the Buffer Cell and the Wrk

Cell may cause a transient in the pressure within the Wrk Cell. The transient is
not expected to last nore than a few minutes. The differential pressure controller
that senses Work Cell Pressure will increase the exhaust fan speed to nitigate the
transient.

The facility is segregated into HVAC zones, which incorporate nultiple physica
barriers and utilize differential pressures to control the direction of airflow The
direction of ventilation airflowis maintained fromzones of |esser contani nation
potential to zones of greater contam nation potential under both normal and off-
normal conditions. Zones for the RHW are defined as foll ows:

. Zone | designates areas that are expected to contain radioactive nmaterials
during nornal operations.

. Zone || designates the operating area and other potentially contam nated areas
surroundi ng Zone |I. These spaces are nornmally not contani nated.
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. Zone |11 designates areas that are expected to be free of contami nation at all
tines.

Pressure conditions and air flowrates for major areas of the RHW are shown in
Figures 5.4-1 through 5.4-3. A summary of pressure conditions and air flow rates for
contam nated RHWF zones is provided in Table 5.4-1. The HVAC systens are designed to
ensure the integrity of Zone | and Zone Il areas within the RHW by maintaining their
respective design negative pressure, thus containing the spread of airborne

radi oactivity. The pressure differential between adjacent areas of the RHWF is

mai nt ai ned by controlling the Wrk Cell pressure differential relative to the

out doors, and bal anci ng the | eakage pat hs between the adjacent areas. The Wrk Cel
negative pressure is maintained by a conbination of Iimted in-leakage to the Wrk
Cell and control of the speed of the operating Air Ceaning Unit exhaust fan. Double
airlocks are provided as a buffer zone between Zone Il and Zone | areas. Alarns are
provided to indicate when pressure differentials are not within a prescribed range.

Ventil ati on system exhaust from Zones | and Il is HEPA filtered. To ensure that the
ventilation system confinement function is nmaintained even if the exhaust blowers are
not avail abl e, danpers and/or HEPA filters are provided to filter or prevent

i nadvertent back flows fromcontam nated to clean areas. Al Zone | penetrations are
positively seal ed through nmeans such as nucl ear grade danpers or butterfly val ves.
Duct work connected to a Zone | space which has the potential for being breached
during a design basis accident is fitted with fire-rated, autonmatic fail-safe

i solation danpers to contain the potential spread of contamination. This
configuration allows natural ventilation flow from Zone 1, through the HEPA filters,
to the stack.

The PLC systemcontrols all supply fans for the RHWF HVAC system and controls the
starting and stopping of the Air Ceaning Unit exhaust fans. 1In the event of a trip
of the operating exhaust fan, the standby exhaust fan starts automatically. The Fire
Det ecti on System and Radi ati on Monitoring System provide alarminputs to the PLC
system The PLC systemincorporates these alarnms in a defined logic to control RHW
ventilation supply and exhaust fans, isolation danpers, and fire danpers to provide
an optimal response to a fire as discussed in WNS- FHA- 014.

The HVAC system supply and exhaust ductwork nmust pass through concrete shielding to
mai ntain the contani nated areas at negative pressure relative to the remai nder of the
facility. Duct and piping penetrations through Zone | shield walls are |located to
mnimze radiation streanming to potentially occupied areas. Equival ent shielding

t hi cknesses are mai ntai ned at these penetrations to neet dose rate criteria for the
RHWF.

5.4.1.1 Contam nated Area Air C eani ng Exhaust System

The Contami nated Area Air C eaning Exhaust Systemis designed to maintain the mninum
design negative pressures within the Wrk Cell, Buffer Cell and the Contact

Mai nt enance Area. Each of the air cleaning units is sized to exhaust 4.25 n¥/s
(9,000 cfm fromthe Wirk Cell, and is conprised of two HEPA filter stages in series
within a single housing and a direct driven variable speed centrifugal fan externa
to the housing. Fail-as-is isolation valves are provided upstream and downstream of
each of the air cleaning units. Differential pressure indicating transmtters are
provi ded across each HEPA filter bank to nonitor differential pressure and provide
input to the PLC system A dual setpoint differential pressure indicating switch is
provi ded for each fan with separate dry contacts for high and | ow differenti al
pressures.

The air cleaning unit fans are direct driven with variable speed notors for
reliability, flexibility, and control capability. Controls are provided to nodul ate
the fan notor speed in response to the differential pressure neasurenents between the
Wrk Cell and the outdoors. The fans are powered fromoff-site and backup power
supplies. The air cleaning units are provided with the capability to increase tota
airflowto 133 percent of the design value [i.e., up to a total airflow of 5.66 n¥/s
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(12,000 cfm] by increasing the exhaust fan speed and replacing 0.47 nt/s (1,000 cfm
rated HEPA filters with 0.71 n¥/s (1,500 cfm) rated HEPA filters.

The in-cell high efficiency filter banks, 313-T-007 through 313-T-010, are placed in
strategic locations within the Work Cell. Each of the four filter banks contains six
filter housings, and each filter housing contains one nmediumefficiency filter [30 cm
(12 in) wide, 61 cm (24 in) long, 10 cm (4 in) deep] and one high efficiency filter
[30 cm (12 in) wide, 61 cm (24 in) long, 29.2 cm (11.5 in) deep]. Thus, in all, the
in-cell high efficiency filter banks conprise twenty-four mediumefficiency and
twenty-four high efficiency filters. Rated airflow per bank of six filters is

1.42 ni/s (3,000 cfm nornmal, 1.89 n¥/s (4,000 cfn) naximum

The housing design for the in-cell filter banks all ows change-out of the nedi um and
HEPA filters using renmote mani pul ators.

Airflow through the Wrk Cell is not recirculated. The exhaust air fromthe Wrk
Cell is released through the RHWF exhaust stack and is nonitored by the Stack

Ef fluent Monitoring System The Exhaust Ventilation Filter Roomrequires area
radiation nmonitoring, as the HEPA filters may becone sufficiently contam nated to
require replacenent to naintain the area dose rate within desired operational limts.

5.4.1.2 Uncontaninated Area Ventilation/Air Conditioning Supply Air Systens

Conponents of the Uncontaminated Area Ventilation/Air Conditioning Supply Air Systens
i nclude the follow ng:

. Main Supply Air Conditioning System The main air supply systemis a
2.91 n¥/s (6,170 cfnm) once-through system conprised of an outside air intake
Il ouver with wire nesh screen, low, medium and high efficiency filters, a
cooling coil, a gas fired heater section and a centrifugal fan, all wthin one
housing. Differential pressure indicating transmitters and switches are
provided to nonitor differential pressure across the filters and provide input
to the PLC. A dual set point differential pressure indicating switch is
provi ded across the supply fan to alarmabnormally high and | ow pressure
differentials. An air actuated isolation danper is provided on the supply
unit discharge, which is interlocked to the fan notor with a tine delay. The
damper will automatically close on unit shutdown and fail closed on | oss of
air. The systemw |l also be shut down by the PLC upon receipt of a snoke or
fire signal fromthe Fire Detection Control Panel

. Receiving Area Ventilation System The Receiving Area ventilation system
delivers approxi mately 2.93 n¥/s (6,200 cfn) of ventilation air to the
Receiving Area. The supply air handling unit is |located outside the Receiving
Area and is conprised of low, medium and high efficiency filters, a
centrifugal fan, and a gas fired heater section in the fan di scharge, all
within a single housing. The system operates continuously to maintain the
required pressure differential relative to the Buffer Cell. Instrunentation
is provided to alarmhigh differential pressure across the filters. A
differential pressure-indicating switch is provided across the supply fan to
al arm abnormal | y high and | ow pressure differentials. An air actuated
i solati on danper is provided on the supply unit discharge, which is
interlocked to the fan notor with a time delay. The danper will automatically
close on unit shutdown and fail closed on |loss of air. The systemw Il also
be shut down by the PLC upon receipt of a snoke or fire signal fromthe Fire
Detection Control Panel. An exhaust fan with an air operated isolation danper
is provided to assure a proper airflow balance. The isolation danper will
automatically close on a high airborne radiation signal in the area to
m nimze the rel ease of radioactive contam nation in the event of a spill or
cont ai ner breach.

. Load Qut/Truck Bay Ventilation System The Load Qut/Truck Bay ventilation
system delivers approximately 1.18 n?¥/s (2,500 cfm of ventilation air to the
Load Qut/Truck Bay. The supply air handling unit is |ocated outside of the
Load Qut/Truck Bay and is conprised of |low, nedium and high efficiency
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filters, a belt-driven centrifugal fan, and a gas fired heater section in the
fan discharge, all within a single housing. The system operates continuously
to maintain the required pressure differential relative to the Survey and Spot
Decont ami nation Area. |Instrunmentation is provided to alarmhigh differential
pressure across the filters. A differential pressure-indicating switch is
provi ded across the supply fan to alarmabnormally high and | ow pressure
differentials. An air actuated isolation danper is provided on the supply
unit discharge, which is interlocked to the fan notor with a tine delay. The
danper will automatically close on unit shutdown and fail closed on | oss of
air. The systemw |l also be shut down by the PLC upon receipt of a snoke or
fire signal fromthe Fire Detection Control Panel. An exhaust fan with an air
operated isolation danper is provided to assure a proper airflow balance. The
i solation danper will automatically close on a high radiation signal in the
area to mininmze the rel ease of radioactive contamination in the event of a
spill or container breach

. Ofice Air Conditioning System The office air conditioning systemdelivers
approximately 1.93 n¥/s (4,100 cfm of air-conditioned air to the Ofice Area.
The air conditioning portion of the systemis conprised of nmedi umand high
efficiency filters, cooling coil, a belt-driven centrifugal fan, and a gas
fired heater section in the fan discharge, all within a single housing. The
separate condensing unit is air cooled. Both units are |located on the roof of
the OFfice Area. An isolation danper is provided to automatically isolate the
ventilation supply unit when not in operation. |Instrumentation is provided to
alarmhigh differential pressure across the filters. A differential pressure-
indicating switch is provided across the supply fan to alarm abnormal ly high
and | ow pressure differentials.

. Cont act Mai ntenance Area Air Conditioning System Air is supplied to the
Cont act Mai ntenance Area by transfer fromthe normally-occupi ed areas served
by the Main Supply Air Conditioning System The air within the Contact
Mai nt enance Area is heated and cooled by a recirculating air conditioning
unit. The Contact Mintenance Area air conditioning unit is conprised of a
medi um efficiency filter, cooling coil, electric heating coil, and a
centrifugal fan all within a single housing |ocated on the platform at
El evation 119'-6" of the Contact Maintenance Area. The condensing unit is air
cooled and is located on the Ofice Area roof.

. Stair Tower Pressurization Fans. The RHW north and south stair towers are
each provided with a pressurization fan equi pped with an autonmatic danper
The fans and danpers are actuated through the PLC systemin response to any
facility fire alarmby the Fire Detection System The fans are actuated to
assure a positive pressurization of the stairwells with outside air to
preclude snmoke infiltration. These fans are not required to run during norna
ventilation system operation

Al'l of the natural gas piping and heating units containing gas heater sections are
| ocat ed outdoors to preclude potential gas | eakage within the facility.

In the event of a power loss, the fan in the Main Supply Air Conditioning System unit
is powered fromthe backup power supply and can be restarted to provide approxi nately
hal f of the normal Work Cell exhaust flowrate. One of the Air deaning Unit exhaust
fans is al so powered fromthe backup power supply and can be restarted via the PLC
systemto provide exhaust flow and maintain a negative pressure in the Wrk Cell.

5.4.2 Electrical

The RHWF El ectrical Distribution System (EDS) provides the required notive, control
and lighting power for operation of RHW equi pnent. The EDS provi des 480, 240, 208,
and 120-Volt AC, 60 Hz, single/three-phase power in three categories: nornal,
standby, and uninterruptible. Standby power incorporates backup froma diese
generator (50P-01) and is provided to critical loads. Uninterruptible power

i ncorporates battery backup and is provided to critical electrical |oads that nust
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remai n functional for a mninmmof 30 mnutes during |oss of normal and standby
power .

The EDS receives its nornal and standby 480-Volt, 3-phase power from 480-Volt

Swi tchgear B and PVS MCC- A (di esel backed) bus, respectively. The RHWF utilizes the
motor control center (MCC) buses 313-MCC-001 (nornal power) and 313- MCC- 003 (st andby
power) to provide 480-Volt, 3-phase power to various notor |oads, UPS and
lighting/distribution panels via transformers. Each MCC is front-accessible Nationa
El ectrical Manufacturers Association (NEMA) Cass 12 with Class 1 Type B wiring.
Conti nuous current ratings for the main and vertical buses are 600 Anmp (main) and
600 and 300 Amp (vertical). Each MCC feeds 480-Volt supply to the loads. Lighting
systens and other facility equipnent that require 120-, 208-, or 240-Volt supply are
fed through adequately rated distribution transformers and associ ated panels. The
transforners neet NEMA ST 20 requirenments. NMdtor control center 313-MCC-003 is al so
provided with a manual breaker to tie with the 313-MCC-001 bus. The MCCs have

i nput/out put interfaces with the PLC unit. Input to the PLC unit is provided to
nmonitor system paraneters such as |line voltages and currents as required. The

208/ 120V and 240/ 120V panel s are provided with branch circuit breakers.

The EDS is powered froma solidly grounded, 3-phase, 4-wire system Only 3-phase
conductors and reduced-si ze ground cables are provided to the EDS system The EDS is
connected to the 480-Volt systemvia adequately sized ground cable and the RHW
groundi ng network. Gound rods are |located at the RHW buil ding corners and at a
maxi mum i nterval of 50 feet around the perinmeter of the building. The electrica

equi prent and raceways are connected to the grounding network. The main grid is tied
into the conmon ground system of the W/DP site via the MCC incom ng feeder cable
ground wire. A separate grounding network is provided for instrument grounding to
mnimze interference. Electrical protection is provided by the EDS during nor nal
standby, or uninterruptible power supply nodes by proper application of trip devices.

The EDS provides lighting for the RHW. The required power for lighting is
distributed fromnormal and standby power sources. Approximately 20 percent of
facility lighting is provided using the standby power source, distributed uniformy
t hroughout the facility. The remaining 80 percent of lighting is provided using
normal power sources. Enmergency and “EXIT" light units with built-in battery packs
are provided in critical areas such as access and egress routes, including stairways.

Seal ed penetrations are provi ded wherever EDS raceways run through floors or walls in
the facility. Fire sealed penetrations are provided for raceways entering into or
exiting out of the Wrrk Cell, Buffer Cell, Contact M ntenance Area, and other fire
zones. Penetrations for cable entries into shielded areas such as the Wrk Cell and
Buffer Cell are provided with radiation seals.

RHWE Uni nterrupti bl e Power Supply

Uni nterrupti bl e Power Supply (UPS) equipnent, located in the RHW Qperating Aisle on
the second level of the facility, consists of a battery, rectifiers, an inverter, a
transfer switch, a regulated distribution transformer, a battery charger, a
distribution panel, protective devices and interconnecting cables. The UPS receives
3- phase, 480-Volt feed from 313- MCC-001 and 313- MCC-003. The feeder circuit is
protected by a circuit breaker in the MCC for control and protection. A transfornmer
in the UPS converts the 480-Volt supply into 208/ 120-Volt supply for UPS operation
and for distribution to the loads. The UPS equi pment output is 120V, supplying
uninterruptible power via distribution panel 313-PP-005 to critical |oads. The
distribution panel in the UPS utilizes circuit breakers for switching and short
circuit protection of outgoing branch circuits.

Wien power supply to the UPS is unavail able, the UPS inverter receives DC power from
the UPS battery cabinet and converts it into 120V AC power for the supply of critica
| oads. Once normal or stand-by power is restored, the |oads are automatically
transferred to the normal or stand-by source. The UPS cabinet is equipped to provide
metering, renote nonitoring, protective and control functions as required. Surge
protection is provided in the UPS distribution panel
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The UPS battery is rated for 20 KVA maxi mum UPS out put for a backup time of 30
mnutes nminimum The battery is housed in a cabinet with internal cooling and does
not require additional venting to the atnosphere. The cabinet is also provided with
a grounding pad and a | ead-plated terminal lug suitable for ground cable. The
battery is manufactured in accordance with NEMA 1B-1 or replacenent standard

Several systens, i.e., fire alarm etc., have snall stand-al one UPS units supplying
output for 30-m nute backup and their primary feed is the standby power system

5.4.3 Conpressed Air

Compressed air is supplied to the RHW from two conpressors, each equipped with a
filter, dryer, carbon nonoxide nonitor and alarm and distribution piping and val ves.
Each conpressor is capable of delivering 0.05 nf/s (100 cfnm) at a nomi nal pressure of
690 kPa (100 psig). Distribution piping provides utility air and instrument air for
use within the facility. The utility air systemmay be used to supply breathing
quality air in potentially contani nated areas of the Buffer Cell and Contact

Mai nt enance Area.

Utility air service drops are provided in areas of the facility that are expected to
requi re pneumatic tools for maintenance of facility conponents. Spare wal
penetrations are provided for breathing air hoses at critical access locations. The
instrument air distribution piping is a separate piping network and is equi pped with
a receiver to mnimze the effect of utility air system pressure fluctuations. A
tight shutoff check valve is also provided upstreamof the instrunent air receiver to
nmi ni m ze backflow during tenporary drops in utility air system pressure. The

i mredi ate functionality of the instrument air supply piping is not required during or
following a seismc event, since all conponents are designed to fail to a safe

(isol ated) position.

The air conpressors are skid-nounted units and are located in the Mechanica

Equi pnrent Area on the third floor of the RHWF. Distribution piping headers are
routed to the other areas via the Uility Chase on the eastern side of the RHW
Backup power is supplied to one of the conpressors to support select facility power
outage functions. The controls for the conpressors are powered fromthe UPS supply.

5.4.4 Steam Ceneration and Distribution
The RHWF does not have a steam supply.
5.4.5 Water Supplies and Water Cooling Systens

Cooling water is not required for the RHW. Potable water is supplied to the
facility fromthe existing W/DP potabl e water system described in Section 5.4.5 of
VWNS- SAR- 001.

The Demineralized Water Distribution Systemfor the RHW is nanually operated and is
dependent on the existing WDP plant systemfor the water supply and operating
pressure. The demineralized water systemat the W/DP is described in WNS- SAR- 001
Section 5.4.5. Denineralized water is supplied to the RHW at a pressure of 380 kPa
(55 psi) and a maxi num available flow rate of 190 Lpm (50 gpn). Demineralized water
is distributed in contaninated areas of the RHW for the purpose of decontam nation
and in uncontam nated areas for the purposes of wash down and flushing. The RHW
Demi neralized Water Distribution Systemis conprised of a distribution header of
stai nl ess steel piping and manual isolation valves used to direct the water to the
fol | owi ng:

. Decont ami nati on system pressurizer for use as a decontaminating water spray in
the Work Cell, Buffer Cell, and Contact M ntenance Area. The decontam nation
system pressuri zer increases and regul ates the pressure supplied to the RHW
decont ami nati on system

. Survey/ spot decontamni nation area for high-pressure washdown.
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914 . Shi el ded gl ove box, liquid sanple glove box, and swi pe gl ove boxes for

915 washdown.

916 . Li quid Waste Collection and Transfer System for flushing of the transfer punps
917 and piping prior to perform ng nmai ntenance activities.

918 . O her RHWF areas such as the Load Qut/Truck Bay and Receiving Area for

919 washdown.

920 Local pressure indication is provided on the distribution header at the point of

921 entry to the RHMWF. A flow indicator and flow totalizer are provided in the water

922 supply to the decontam nati on water piping. Piping systens that penetrate Zone 1
923 areas are designed to prevent the backflow of solution fromcontam nated to cl ean
924 areas, and incorporate design features such as el evation di fferences, pressure

925 differentials, siphon breaks, check and isolation valves, and line flushes or air
926 purges to prevent spreadi ng contanination through facility piping.

927 5.4.6 Natural Gas Supply and Distribution

928 Natural gas is supplied to the RHWF HVAC systemto heat the facility. A natural gas
929 supply at 28-34 kPa (4-5 psi) with a maximumflow rate of 99 n¥/ h (3,500 ft3 h) is
930 provi ded for this purpose; approximately 57 n¥/ hr (2,000 ft3 hr) of natural gas will
931 typically be required to heat the facility. The natural gas header is |ocated

932 outside the RHWF. Distribution piping to the gas heaters is external to the RHW
933 buri ed underground, and all heating units containing gas heater sections are |ocated
934 outdoors to preclude potential gas |eakage in the facility. Their manifold is

935 | ocated at the corner of the facility away fromroads and operational traffic. The
936 heat exchange section of each heater is under the positive pressure of the air

937 delivery fan. Distribution piping is buried underground to the maxi mum extent

938 possi bl e.

939 5.4.7 Wastewater Treatnment Facility

940 The RHWF has sanitary facilities located in the Ofice Area that tie into existing
941 W/DP sanitary sewer lines. A punping station is |located outside the Ofice Area to
942 punp the sewage into the pressurized force main for processing through the existing
943 W/DP wast ewat er treatnent plant, which is described in Section 5.4.7 of W/NS-SAR- 001
944 5.4.8 Safety Comunication and Al arns

945 The pagi ng system for the RHW operates in conjunction with the existing WDP site-
946 wi de paging system Al features and functions of the sitew de pagi ng systemare
947 provi ded, including transm ssion of the 812 “all page,” 222 plant page, and

948 sheltering alarmsignals. WHODP site communi cations and al arm systens are di scussed
949 in Chapter 10 of WUNS- SAR-001 and in W/DP- 022, W/DP Energency Pl an Manual

950 The RHWF Conmuni cations System al so provi des for pagi ng, announci ng, and genera

951 personnel conmuni cation within the facility. Al active electronic parts for the
952 RHWF pagi ng systemare on a UPS in case of AC power failure. The systemallows for
953 nmonitoring froma renote |location to detect errors, faults, and power | osses.

954 Process-related alarns are provided to alert operators to abnormal process

955 conditions. Al alarnms are fail-safe with contacts opening to alarmso that broken
956 wires are indicated as a circuit fault rather than preventing alarm conditions

957 5.4.9 Maintenance Systens

958 Mai nt enance operations may be perforned either renotely or manually. The majority of
959 mai nt enance activities for the RHWF will be perforned nmanually. Because the duty
960 cycle associated with the operation of nost of the equipnment in the facility is

961 mnimal, it is unlikely that conponent wear will exceed operating paraneters. Al

962 equi prent within the facility except that located in the Wirk Cell and the HEPA

963 filters is suitable for manual naintenance. Equipment in the Work Cell cannot be
964 directly accessed for nanual repair. Two options are available to nmaintain equi prent

965 in the Wirk Cell: replace or nmaintain the equi pment by renote/robotic neans or spray
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down the equi pnent and nove it into the Contact Mintenance Area for manual repair.
Repair or replacenment of conmponents will typically be perforned manually in the
Cont act Mai ntenance Area and the conponent will be returned to service renotely.

The Contact M ntenance Area serves an ancillary or support function for the Wrk
Cel |l operating and handling equipnent. It is isolated fromthe Wrk Cell by shield
doors and air control doors. Access is provided for the insertion of renmote handling
equi prrent and repl acenment parts such as trolleys, hoists, and tel escoping nasts

t hrough the roof hatch. A workbench and steel storage cabinet are provided to
support renpte maintenance requirenments. Retrieval or back-up drive systens for
remote in-cell cranes and PDVs are provided for both normal and of f-nornal

conditions. The 30-ton Work Cell bridge crane is retrieved using redundant drive
motors. A towing latch is provided to retrieve the bridge crane with dua

tel escoping masts. The wall-nounted jib crane is retrievable using the Wrk Cel
bridge cranes. The jib can be renoved fromits support, disassenbled and transported
to the Contact Mintenance Area.

Connectors, bolts, flanges, wenches, sockets, extensions, etc. are standardized to

t he maxi mum extent practical in the RHW design to reduce the need for multiple tools
and frequent tool changes. Unique tooling is required for tasks such as bolt and nut
removal and interfaces with the PDMs to renotely di sassenbl e and mai ntai n equi pnent
in the Wirk Cell. Equipnment is renovable, naintainable and replaceable with m ni nmum
di sturbance to adj acent equiprment. |In-cell equiprment "sky-rights" ensure
accessibility with overhead handling equi pnent.

Pl anned nai ntenance activities for the facility have been kept to a m ni mum

Radi ation |l evels outside the Wrk Cell are generally |ow and, therefore, have m ni nmal
effect on the life of non-netallic conponents. Specific consideration of radiation
effects was included in the design of the PDMs, shield door drives, crane drives, and
CCTVs. Wth the exception of cutting tools, the degradation of conponents due to
radiation and wear is | ow and does not warrant routine maintenance. |n nbst cases,
it will be nore cost-effective to replace conponents as they fail. However, severa
critical routine maintenance operations have been identified for the RHW. These

i nclude routine inspections of the bridge and jib cranes (including testing of the
end of travel limt switches), calibration of the radiation nonitors, scales, contro
system gauges, and radi ation survey detectors per manufacturer reconmendations, and
repl acenent of the In-Cell filters. Repl acement of the In-Cell filters will be
carried out by renote operations external to the Work Cell. Replacenent intervals
for filters may be decided during operation based upon differential pressure

readi ngs, radiation |evels, and/or tinme.

5.4.10 Cold Chenical Systens

There are no cold chem cal systens associated with the RHW
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TABLE 5.4-1

SQURCES OF AR FLOW TO CONTAM NATED RHW ZONES

Rel ati ve
Facility Nom nal Pressure
Ar ea Fl ow Rat e i nches w.g. (Pa) Sour ces
Buf f er 1.87 ni¥/s -0.5 (-125) Recei ving Area
Cel | (3,970 cfm Exhaust Ventilation Filter
Room via the airlock
Cont act 2.10 n¥/s -0.5 (-125) Sanpl e Packagi ng and
Mai nt enance (4,440 cfm Screeni ng Area
Ar ea Radi ati on Protection Ops
Area via the first floor
airlock
Third Fl oor Hallway via the
third floor airlock
Wast e 0.25 n¥/s -0.5 (-125) Survey and Spot
Packagi ng (530 cfm Decont ami nati on Area
Area
Vor k 4.25 ntls -1.5 (-375) Wast e Packagi ng Area
Cel | (9,000 cfm Cont act Mai nt enance Area
Buf fer Cell
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Figure 5.1-1 Location of Facilities
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Figure 5.2-4 General Arrangement Sections A, D, & E
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6.0 PROCESS SYSTEMS
6.1 Process Description
6.1.1 Narrative Description

The Renote-Handl ed Waste Facility (RHW) is a facility at the West Valley
Denonstration Project (WDP) with renote handling capability for radioactive waste
processing operations. The RHW is designed to receive high activity solid waste
fromother locations on the W/DP site and to visually inspect, sort, size reduce,
col l ect sanples, and repackage this waste in a manner that neets current or expected
di sposal requirenments. The throughput of the facility depends upon the waste stream
bei ng processed and is estinmated to range between 0.14 and 1.9 n¥/ day (5 and 67

ft3/ day) .

Process activities begin as waste containers are transferred to the Receiving Area
fromvarious on-site locations by truck, forklift, or other means of transport.
Wast e containers are unloaded in the Receiving Area onto a renote-controll ed Powered
Roll er System (PRS). The Receiving Area crane, a 20-ton overhead bridge crane, can
be used to assist in this off-loading operation. After the container is placed on
the PRS, the Buffer Cell shield doors are opened and the container is noved into the
Buffer Cell via the PRS. Procedural controls stop the PRS when the waste contai ner
isin the Buffer Cell with sufficient clearance to close the shield doors.

The Buffer Cell acts as a barrier and airlock to isolate the contam nated Wrk Cel
from the uncontami nated Receiving Area, allow ng radiologically controlled novenent

of waste containers into the Wrk Cell. Activities in the Buffer Cell are directly
observabl e and controlled froma shield window in the Operating Aisle. After a waste
container is transferred to the Buffer Cell, the shield doors between the Receiving

Area and the Buffer Cell are closed and the shield doors between the Wrk Cell and
the Buffer Cell are opened. The container is then noved into the Work Cell using the
PRS. As a backup, the Work Cell crane, an overhead bridge crane with a 30-ton hoist,
can be used for noving waste containers into the Wrk Cell

In the Work Cell, the waste container is opened and the waste itens renoved,
surveyed, sanpled, sorted, de-watered, and decontani nated as required for
repackagi ng. WAste processing is performed renotely using equipnent controlled by
operators behind shield windows and shield walls in the OQperating Aisle. Two bridge
cranes and one jib crane are provided in the Wrk Cell. Size reducing is typically
acconplished with cutting tools supported by powered dexterous manipul ators (PDVs).

WAst e repackagi ng commences once waste conponents have been sorted, size reduced, and
sanmpl ed for radiological and chemi cal attributes. Waste is placed in container
liners, which help control the spread of contamination. Container |iner covers are
installed after the containers are filled, and the liners are then transferred to the
Wast e Packagi ng Area for placenment into waste di sposal containers. Certain

nonst andard waste containers that are received in the Wirk Cell may be decont am nated
and processed back through the Buffer Cell and Receiving Area, using the Receiving
Area crane and the PRS; however, nost are expected to be processed through the Waste
Packagi ng Area.

Once a container liner has been filled in the Wirk Cell and its cover installed, it
is lowered into a waste di sposal container through the Waste Transfer System Filled
wast e containers are renotely surveyed for external renmovabl e contani nation and
radiation levels in the Waste Packaging Area. Containers are then renmoved fromthe
Wast e Packaging Area on transfer carts through double shield doors to the Survey and
Spot Decontanination Area. A nonorail transfer hoist is installed on the ceiling of
the Survey and Spot Decontamination Area to |lift and transport containers onto and
of f of the respective transfer carts. Hi gh dose rate containers are shielded on the
transfer carts.

A forklift renoves waste containers fromthe Survey and Spot Decontam nation Area and
takes themto the Load Qut/Truck Bay. |In the Load Qut/Truck Bay, filled containers
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are | oaded onto transport vehicles for transfer to an on-site interim storage
facility or off-site disposal facility.

6.1.2 Facility Process Fl ow

Waste Process flow through the RHWF begins in the Receiving Area. Wste containers
nmove into the Buffer Cell and then into the Wrk Cell. After waste is size reduced,
sanpl ed, and packaged in appropriate liners. The liners are noved into the Load

Qut/ Truck Bay using the Waste Packagi ng System

6.1.3 ldentification of Itens for Safety Anal ysis Concern

The concentrations of radioactivity in the RHAF waste streans require that waste
processing be conducted in a manner that mnimnmzes doses to both occupationa
personnel and off-site individuals. Nonradioactive hazardous el ements and chenical s
associ ated with RHW operations are fewand limted in quantity. The najor itenms of
saf ety analysis concern for the RHW are:

. protecting workers fromdirect (gamm) radiation
. mai nt ai ni ng confinenent of radioactive materials; and
. m nimzing the risk of accidents through sound engi neering design and

adherence to established policies and procedures.
6.1.3.1 Radiation Protection

A detail ed discussion of radiation protection nmeasures for the RHWF is provided in
Chapter 8 of this SAR  Confinenment barriers and systens in the RHW, such as thick
concrete walls and sliding shield doors, are designed to preclude the uncontrolled
rel ease of radioactive contamination. These features of the RHW design are

di scussed in Chapter 5 of this SAR The primary confinement systemfor airborne
radi oactivity is the RHW Heating, Ventilation, and Air Conditioning (HVAC) system
which is detailed in Chapter 5. The RHW is segregated i nto HVAC zones, which
incorporate nmultiple physical barriers and utilize differential pressures to contro
the direction of airflow The direction of ventilation airflowis naintained from
zones of |esser contamination potential to zones of greater contami nation potentia
under both normal and of f-normal conditions. Normal airborne radiol ogical rel eases
fromthe RHWF are maintained within the limts set by applicable state, DCE, and

ot her Federal requirements. Radioactively contamnated liquids (primarily washdown
water) are collected in floor drains and transferred by gravity to washdown
collection tanks. Additional details regarding the confinement and managenent of
radi oactive effluents from RHW operations are provided in Chapter 7 of this SAR

A principle safety concern in the RHWF is the direct ionizing radiation hazard posed
by ganma radi ation fromthe waste streans. Protection fromdirect radiation is

achi eved through shielding, renote processing of waste streans, work planning,

adm ni strative controls, and decontani nation. Chapter 8 provides a detailed

di scussi on of WDP safety prograns that govern the operation of the RHW and that are
designed to maintain personnel radiation exposure as |ow as reasonably achi evabl e.

6.1.3.2 Criticality Prevention

Chapter 8 of this SAR provides a discussion as to inadvertent criticality concerns in
the RHWF. Table 7.7-4 of W/NS-SAR-001 al so provides an estinmate of the Cs-137
activity in each of the subject 22 boxes. An inadvertent criticality event is not
credi bl e because (1) there is a very limted anount of fissile material estimated to
be present in the Table 1.1-1 waste streans (i.e., an anmount |less than the single
parameter limt of 760 grams of U 235 for a uniform aqueous sol ution per ANSI/ANS-
8.1, Nuclear Criticality Safety in Operations with Fissionable Materials Qutside
Reactors); (2) the fissile material is distributed through a very |arge volune and
mass of waste materials, only a snmall percentage of which will be in the RHWF at any
given tinme; (3) the fissile material in the waste streanms is by-and-1arge physically
and/or chemically fixed or bound to the itens that conprise the waste streans; and
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(4) there are no normal operations or credible accidents that are considered to have
the potential to redistribute (and aggregate) a significant anount of the fissile
material, especially in a (water) noderated environnent. Al areas in the RHW where
fissile materials could be present will remain subcritical under normal and credible
abnormal and acci dent conditions.

6.1.3.3 Mnagenent, Organization, and Institutional Safety Provisions

Al'l personnel at the WHDP receive extensive training in safety aspects associ ated
with their responsibilities. Operations involving radioactive or hazardous naterial s
are conducted in a manner consistent with the requirenments of 10 CFR 835,

Cccupational Radiation Protection, and DOE Orders 420. 1A, Facility Safety, and

440. 1A, Worker Protection Managenent for DOE Federal and Contractor Enployees.
Additionally, an overall safety culture has been devel oped at the WDP t hrough

conpr ehensi ve i npl enentation of the principles of the DOE Conduct of Operations

phi | osophy as given in DOE Order 5480.19, Conduct of Operations Requirenents for DCE
Facilities. The inplenmentation of DOE Order 5480.19 at the WDP, as given in

W/DP- 106, West Vall ey Denopnstration Project (WDP) Conduct of COperations, is

summari zed in Chapter 10 of W/NS- SAR-001, Safety Analysis Report for Waste Processing
and Support Activities. Operations personnel are trained per the requirenents of DOE
O der 5480. 20A, Personnel Selection, Qualification, and Training Requirenents for DOE
Nucl ear Facilities, which is also discussed in Chapter 10 of W/NS-SAR-001. In
accordance with DOE P 450.4, Safety Managenment System Policy, W/NSCO has established
an Integrated Safety Managenent System (1 SMB) to ensure a safe workplace for the

wor ker, the public, and the environment. The ISM5 is discussed in detail in Chapter
10 of W/NS- SAR-001

6.1.3.4 Hazardous Material Protection

Operations associated with hazardous materials are conducted per the gui dance of
W/DP- 011, WDP | ndustrial Hygiene and Safety Manual, and W/-996, Hazardous Waste
Managenment Program  Nonradi oacti ve hazardous el enents and chemicals associated with
the waste streans processed through the RHWF are few, and with the exception of |ead
whi ch may have been used as a shielding material during the packagi ng of somne
containers, each is very limted in quantity. Exanples of hazardous constituents
that may be present include nmercury (in nercury-vapor |ight bulbs) and PCBs (in
residual oil). Hazardous chenicals are not used (i.e., introduced) during processing
of the waste streans. Small anounts of chenmicals nay be used to facilitate analysis
of waste sanples in |aboratory areas outside the RHW. Chapter 8 of this Safety
Anal ysis Report (SAR) provides a nore extensive discussion of nonradi oactive

hazar dous el ements and cheni cal s.

6.2 Process Systens
6.2.1 Receiving Area
Contai ners of waste fromvarious on-site |locations are transferred to the Receiving

Area by truck, forklift, or other neans of transport. Waste—eentainers—fromthe—€PC

theset—powered—forkiH+ft— A specialized diesel -powered, shielded forklift will be
used for the retrieval and transfer of the CPC WA waste boxes to the RHMF. This
shielded fork-lift will performall necessary container transfer functions including
repositioning of the shield boxes and SurePaks within the CPC WA and the of f-1oadi ng
of containers to the Receiving Area of the RHW

The shielded forklift incorporates the follow ng special features:
. A hydraulic horizontal boom along with standard forklift features.

. Hands-of f radi o frequency comuni cations systemto allow the operator to
communi cate with operations personnel

. Two-inch-thick steel plating to the front of the cab and one-inch stee
plating to the sides of the cab for radiation shielding.
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. Four video cameras and col or nonitor systemto allow the operator to view the
outside corners of the load, the path of travel of the |oad, and the position
of the load relative to the conveyor systemonto which the load will be
|l owered in the Receiving Area

Transfer vehicles are unloaded in the Receiving Area and the waste containers are
noved into the Buffer Cell using a renote-controlled PRS. The Receiving Area crane,
a 20-ton overhead bridge crane, can be used to assist in this off-I|oading operation.
Operation of the Receiving Area crane is froma radio-renote manual transnmitter

St orage and mai ntenance of the Receiving Area crane is performed in the Receiving
Area.

The PRS can be controlled fromthe Operating Aisle. The size of the container and
the structural configuration of the base deternines how the container is positioned
on the PRS. Activities in the Receiving Area may be nonitored using renote caneras
and CCTV nmonitors. The Receiving Area is isolated fromthe Buffer Cell by air
control and shield doors. The Receiving Area shield doors are designed to be
operator controlled fromthe Operating Aisle or the Receiving Area.

6.2.2 Buffer Cell

The Buffer Cell allows radiologically controlled novenent of waste containers into
the Wrk Cell. As the terminplies, the Buffer Cell acts as a barrier and airlock to
isolate the contam nated Work Cell fromthe uncontam nated Receiving Area. The
Buffer Cell may al so be used as a radiologically controlled area for contact handl ed
operations such as overpacking or for the renoval of nonstandard or oversized waste
containers fromthe Wrk Cell. The Buffer Cell is isolated fromthe Wrk Cell by
shield doors and air control doors.

A shield window in the Qperating Aisle wall permts a view of activities in the
Buffer Cell. The shield doors between the Receiving Area and Buffer Cell are opened
and the PRS is activated to nove waste containers into the Buffer Cell.
Alternatively, the Receiving Area crane may be used to lift and position waste
contai ners as needed. Non-standard containers nmay be processed back through the
Recei ving Area

Waste containers are transferred fromthe Buffer Cell into the Work Cell by the PRS
As a backup, the Wirk Cell crane, a 30-ton overhead bridge crane, can be used for
nmovi ng waste containers into the Wrk Cell.

6.2.3 Wirk Cel

I ncom ng waste containers are processed in the Wrk Cell, which provides capabilities
for renmote handling, surveying, sanpling, sorting, size reducing, washdown, and
repackaging. Al activities in the Wrk Cell are renotely controlled fromthe
Qperating Aisle. To nove waste containers into the Work Cell, the shield doors

bet ween the Buffer Cell and the Wrk Cell are opened and the PRS is used. Procedura
controls stop the PRS when the waste containers are conpletely in the Wirk Cell with
sufficient clearance to close the shield doors.

Two bridge cranes and one jib crane are provided in the Wrk Cell. One bridge crane
is equipped with two tel escoping nmasts equi pped with powered dextrous nani pul ators
for waste cutting operations. The Wirk Cell bridge cranes are designed to lift and
handl e i ncom ng waste containers and to size reduce the contents of the waste
containers. One of the Work Cell bridge cranes can serve as a backup for the PRS to
nove containers into the Work Cell fromthe Buffer Cell.

Two work stations designed for operating the Woirk Cell equiprment are located in the
Qperating Aisle. Each station includes a shield window, a console to operate
handl i ng and cutting equi prent, and CCTV nonitors. A third work station is provided
in the Sanpl e Packagi ng and Screening Area with a shield windowto allow an end vi ew
of the entire Wrk Cell length. This work station also perforns sanpling and

mai nt enance operations using Master-Slave Manipulators (MsSMs). All activities in the
Wrk Cell are directly controlled and observable fromthe two shield windows in the
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Qperating Aisle wall and the shield wi ndow in the Sanpl e Packagi ng and Screeni ng
Ar ea.

Once inside the Work Cell, waste containers may be purged and de-watered if
necessary. Unless the containers are equipped with special vent and drain plugs

whi ch can be renotely renoved, purging can be acconplished by piercing the container
and using utility air for purging. De-watering can be acconplished by piercing the
contai ner near the bottom Water fromthe container will drain to the Wrk Cel
trench and then to a liquid waste collection tank. The waste container is then
opened and/or disassenbled, and its contents de-watered if required.

Various options are available to open waste containers in the Wrk Cell. The
container lid can be renmoved nmechanically or cut off if the original closure devices
are not operable. In nany cases, use of the Wrk Cell bridge crane with dua

tel escoping masts and PDMs is required to facilitate holding and cutting operations.
Actual tool choice and operation depend upon container types and operationa
experience in using the tools.

After the waste container is opened, its contents are inspected, surveyed, and
sampled. Sanpling is typically perforned for an array of radi ol ogi cal and hazardous
cont am nants; techniques may include snear sanples, coupons, and vacuuming. In

addi tion, an overall ganmma scan and dose-rate survey is perforned. The purpose of
these steps is to provide data sufficient for planning, including: (1) selection of
an appropriate waste disposal site, if feasible; (2) selection of the containers to
be used for repackagi ng; (3) waste size reduction planning; and (4) container |oading
pl anni ng i ncl uding cal cul ati on of waste anounts and pl acenent.

Wast e conponents are renoved by one of the Work Cell cranes and positioned on work
tables for further processing. Wrk tables are designed to be hei ght adjustable and
are wall nounted above the floor of the Wirk Cell. Large cutting tools, such as a
band saw or abrasive cut-off saw, can be nounted directly to the work tables.

d anpi ng devices nmay be used to secure waste conmponents while cutting is perforned.
Si ze reduction may al so be acconplished with cutting tools supported by powered

dext erous mani pul ators (PDMs) that are attached to the cranes. Different types of
end effectors may be used by the PDVs to performtasks such as cutting, gripping, and
surveying. For exanple, a PDM gripper can be enployed to hold and use |ight-duty
cutting tools. Sone of the cutting and shearing equi pnent in the Wirrk Cell may use
hydraulic fluid; hydraulic power units associated with this equipnment nmay contain
several gallons of hydraulic fluid.

WAst e conponents are sorted and size reduced, as needed, into sizes whose geonetry is
consi stent with repackaging requirements. The key control parameters in these
processes include weight, radioactivity concentrations and isotopes, expected contact
dose rates, and liner |oading arrangenents. The waste container itself is typically
cut into pieces for packaging. A portable vacuum systemlocated in the Wrk Cell is
used to collect cutting fines and snall debris. The storage volunme for the vacuum
systemis a 208 L (55 gal) drumliner

Qperations in the Wirk Cell can be nonitored using in-cell canmeras and shield

wi ndows. Both wall-nounted and crane-nounted caneras are available with zoom
capabilities. Radiation surveying can be performed by bringing a PDMcontrolled
survey neter to the material, or by bringing conponents or sanples to radiation
detectors at two shield wall ports. Sanples can also be taken out of the Wrk Cel
through a transfer drawer. These sanples are handled in a glove box or fune hood
where radi ati on surveying can be done using hand held meters. Additiona
instrumentation is located in the Sanpl e Packagi ng and Screeni ng Room whi ch nmay be
used to deternmi ne whether the sanpled material can be expected to be | owlevel waste
(LLW or transuranic (TRU) waste. Laboratory facilities are also avail able outside
of the RHWF.

WAst e repackagi ng commences once waste conponents have been sorted, size reduced, and
sufficiently analyzed for radiol ogical and chem cal attributes. Wste is placed in a
contai ner liner, which help control the spread of contami nation. During cutting and
sorting activities, container liners are stored in the Wrk Cell. B-25Iliners are
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used to package LLWitens. Drumliners are sized to fit into 208 L (55 gal) waste
drums and are positioned near the work tables for filling. The Wrk Cell bridge
crane is available to lift and nove liners. Dose rate surveys of liners can be
performed using a PDM control |l ed survey nmeter. Container liner covers are installed
when the containers are filled. A renote-operated, spray decontam nation systemis
designed to be used for overall Wrk Cell decontami nation or for |oca
decont ami nati on of waste conponents and |liners

Filled container liners with covers installed are transferred to the Waste Packagi ng
Area for placenment into waste disposal containers. Certain nonstandard waste
containers that are received in the Work Cell may be decontam nated and processed
back through the Buffer Cell and Receiving Area, using the Receiving Area crane and
the PRS, rather than being processed through the Waste Packagi ng Area.

6.2.4 Waste Packagi ng Area

The Waste Packagi ng Area provides a confined and shi el ded space for efficiently

| oadi ng waste disposal containers. The Waste Packaging Area is isolated fromthe
Wirk Cell by a combination of shield walls, Waste Transfer System port covers, and
shield covers. Except during |oad-out operations, the shield covers remain closed in
pl ace above the Waste Packaging Area in the Wrk Cell to prevent accunul ation of
contam nation around the transfer ports. Steel shield doors seal off the rear of the
Wast e Packagi ng Area fromthe Survey and Spot Decontani nation Area and provide a
contami nation and radiation control barrier

Once a box or drumliner has been filled in the Work Cell and its cover installed, it
is lowered into a waste di sposal container through the Waste Transfer System which
is the interface between the Work Cell and the Waste Packaging Area. The Waste
Transfer Systemis nounted on top of the WAste Packagi ng Area and provides the

physi cal boundaries necessary to bring material out of the highly contani nated Wrk
Cell, while maintaining the exterior of the waste disposal containers clean

Filled waste containers are renotely surveyed for external renpvable contam nation
and radiation levels in the Waste Packaging Area. Two nmanual |y operated, telescoping
reach rods penetrate the Waste Packaging Area east walls. One reach rod is used for
radi ati on probe novenment and swi pe sanpling of containers, while a second rod is used
for swi pe sanpling of drunms and to assist in drumouter Iid placenent and fastening.
A swi pe transfer port leads to a nearby glove box or hood to process sw pe sanpl es.

Filled and surveyed waste containers are then renpved fromthe Waste Packagi ng Area
on transfer carts through double shield doors to the Survey and Spot Decontarmi nation
Area. Two transfer systens are installed within the Waste Packagi ng Area using
contai ner transport carts, respectively, mounted on rails. Cart rails extend from
the Waste Packagi ng Area under the transfer ports to outside the Waste Packagi ng Area
shield doors. A nmonorail transfer hoist is installed on the ceiling of the Survey
and Spot Decontanination Area to lift and transport containers onto and off of the
respective transfer carts. High dose rate containers are shielded on the transfer
carts and the nonorail hoist can al so be used to take transfer shields on and off the
carts.

The Survey and Spot Decontani nation Area provides a space for surveying, spot
decont ami nating, and overpacki ng (as necessary) filled waste containers. The floor

el evation of the Survey and Spot Decontamnination Area is at the sane el evation as the
Load Qut/Truck Bay. A forklift renoves waste containers fromthe Survey and Spot
Decont ami nati on Area and takes themto the Load Qut/Truck Bay.

6.2.5 Load Qut/Truck Bay

In the Load Qut/Truck Bay, filled containers are | oaded onto transport vehicles for
transfer to an on-site interimstorage facility or off-site disposal facility. The
Load Qut/Truck Bay is sized to allow for side loading of a flat bed vehicle using a
forklift. The Load Qut/Truck Bay accommodates, with its doors closed, a trailer of
nearly 15.2 m (50 ft) in length. Although this area is primarily used to load filled
wast e containers onto transport vehicles, it can also be used to transfer enpty waste
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containers into the RHW, and for the (short-term tenporary storage of liners,
contai ners, and repackaged wastes. Radiol ogi cal assay equi prent nmay al so be | ocated
in the Load Qut/Truck Bay to support the radiological analysis of filled waste
cont ai ners.

6.2.6 Operating Aisle

The Qperating Aisle is located on the second floor of the RHW outside the Wrk Cel
and Buffer Cell and provides a radiologically clean, shielded space for operations
personnel to renotely operate facility equi pnment. The Operating Aisle turns

90 degrees at its south end over the WAste Packaging Area location. One shield
window is installed in the Buffer Cell wall and two shield windows are installed in
the Work Cell walls to provide a viewinto the cell fromthe Operating Aisle
Qperator workstations are available at the two shield wi ndows |ocated in the east
Wrk Cell wall. These windows allow direct observation of all operations to be
performed by the renote handling equi pment within the Work Cell. A so |located in the
Qperating Aisle is the far-field radiol ogi cal assay equi prent that perforns the
prelimnary waste analysis to sort the waste according to its |lowlevel or TRU
characteristics.

6.2.7 Sanpl e Packagi ng and Screening Room

The Sanpl e Packagi ng and Screening Roomis |located on the second | evel of the RHW
adj acent to the Qperating Aisle. To support the analysis of waste streans being
processed in the Work Cell, this area provides the capability to transfer sw pes and
sanmpl e bottles into the Wrk Cell, to renove sanples fromthe Wrk Cell, and to place
sanples in containers for transfer to a laboratory for analysis. A shield windowis
| ocated in the Sanpl e Packagi ng and Screening Roomto allow operators to viewthe
full length of the Work Cell, and a PDM controller and work station controller are
provided to permt renpte sanple transfer operations. A sanple shelf is located in
the Work Cell below the sanple transfer drawer, which is nounted inside the shield
wall. Sanples are renoved fromthe transfer drawer inside a sanple transfer glove
box. The packaged sanple can be manually transferred to the Radiation Protection
Qperations Area on the first level, where it may be surveyed and released to a

| aboratory facility for analysis. Sanples can also be pre-screened and counted for
gross Beta and gross Al pha activity with counting equi pment available in the Sanple
Packagi ng and Screeni ng Room

6.2.8 Radiation Protection Operations Area

The Radi ation Protection Qperations Area receives Wrk Cell sanples that are
transferred fromthe Sanpl e Packagi ng and Screening Room This area is al so equi pped
with a sanple transfer glove box, which can receive sw pe sanpl es of waste packages
that are obtained using the swi pe survey reach rods in the adjacent Waste Packagi ng
Area, and a shielded liquid sanple glove box with a drain. Sanples are surveyed
prior to release to an off-site laboratory facility for analysis. A hood is also
provided to support activities in this area.

6.2.9 Contact Mintenance Area

The Contact M ntenance Area provides a shiel ded space adjacent to the Wrk Cel
wher e personnel can perform nai ntenance and repairs on the crane, PDWVs, and ot her
Work Cell equipnment. This area is also used for naintenance of the lifting and
cutting equiprent in the Wrk Cell

Shield and air control doors provide a barrier between the Wrk Cell and the Contact
Mai nt enance Area. The crane enters the Contact Mintenance Area through slotted

openings at the end of the Wirk Cell. A 5-ton bridge-nounted maintenance hoist is
avail abl e to assist in renoving crane conponents and for handling heavy itenms. On
the first level, a stainless-steel lined space is provided for washdown of punps and

val ves, storage shelves, and a work bench. A floor drain allows drai nage of washdown
water to a washdown collection tank. A slotted opening is provided in the upper
| evel floor for traversing of the crane’s tel escoping tube. The floor at this leve



380
381

382

383

384
385
386

387
388
389
390
391
392
393
394
395
396
397

398
399
400
401
402
403
404
405

406
407
408
409
410
411
412

413

414
415
416
417
418

VW/NS- SAR- 023
Rev. 1, Draft D
Page 88 of 166

is stainless steel lined and has floor drains to capture bridge crane and PDM
washdown wat er.

6.3 Sanpling-Anal yti cal
6.3.1 Sanpling

The RHWF has the capability to take various types of sanples in support of waste
stream anal ysi s, processing, and packagi ng. Mst sanpling activities are perforned
in the Work Cell to support the analysis and segregation of waste.

The Sanpl e Packagi ng and Screening Roomis used to renove sanples fromthe Wrk Cel
and prepare themfor transfer to an analytical |aboratory. The najor conponents
associated with this area are the sanple transfer drawer, shielded gl ove box,

| aboratory hood, and work table. The sanple transfer drawer, which is manually
operated, is mounted inside the wall between the Wrk Cell and the Sanpl e Packagi ng
and Screening Room The sanple transfer drawer opens into the glove box in the
Sanpl e Packagi ng and Screeni ng Room The gl ove box provides sufficient space for the
sanpl e drawer, al pha and beta contami nati on nonitoring equi pment, clean containers
for sanples, and airlocks for transferring the sanples into and out of the gl ove box.
Power connections for detectors are available inside the glove box for prescreening
the sanpl es and perforning al pha/beta contani nati on and dose rate surveys.

Sanpl i ng equiprment is also located in the Radiation Protection Qperations Area on the
first floor of the facility. The sanple transfer glove box receives sw pe sanpl es of
wast e packages that are obtained using the swi pe survey reach rods in the adjacent
Wast e Packaging Area. The reach rods are capable of obtaining a swipe sanple froma
contai ner and encapsul ating the swipe to prevent the |oss of radioactive naterial

The swi pe capsule is released into a drop chute and drops by gravity into the
connect ed swi pe sanple glove box. The swi pe sanple may then be counted or
transferred to another facility for analysis.

A liquid sanple glove box, capable of receiving liquid sanples fromthe washdown
collection tanks, is also located in the Radiation Protection Operations Area. The
RHWF Li qui d Waste Col I ection and Transfer Systemis used to provide a well-mixed fl ow
to the sanpling system Once the sanple is obtained, a portable detector nmay be
inserted into the glove box to neasure radiation levels prior to renoval fromthe

gl ove box. Sanples are renoved through a sanple transfer port and transported to
anot her facility for analysis.

6.3.2 Analysis

Sanpl e anal yses are perfornmed in other on-site or off-site analytical facilities.

The results of |aboratory anal yses are used to support conpliance efforts related to
regul atory requirenments for the classification, transportation, and di sposal of
repackaged wastes. Analytical |aboratory facilities and capabilities at the WDP are
described in Chapter 6 of W/NS- SAR- 001
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7.0 WASTE CONFI NEMENT AND MANAGEMENT

This chapter addresses the handling, treatnent, storage, and di sposal of radiol ogica
and hazardous waste associated with liquid, and solid waste streans that are
generated incidental to the mission of the Renote-Handl ed Waste Facility (RHW). The
"managenent of radioactive wastes" is the primary mssion of the RHW, and hence

i nformati on pertinent to the radi oactive wastes that are processed through the RHW
is provided in other chapters (e.g., Chapters 1 and 8) of this Safety Analysis Report
(SAR).

7.1 \Waste Managenent Criteria

Departmment of Energy (DOE) Order 435.1, Radioactive Waste Managenent, governs

radi oactive waste managenent efforts at the West Valley Denonstration Project (WHDP).
W/DP- 370, WDP Radi oactive Waste Acceptance Program serves a key role in

i mpl ementing DOE Order 435.1 at the WDP

The RHWF has been designed to ensure environmental effluent rel eases are naintained
wi t hin di scharge guidelines given in DOE Order 5400.5, Radiation Protection of the
Public and the Environnment, DOE Order 450.1, Environnental Protection Program and
40 CFR 261, ldentification and Listing of Hazardous Waste.

The WYDP has devel oped conprehensi ve wast e nmanagenent plans to ensure that

radi oactive, hazardous, nixed, and industrial wastes are handl ed and stored in
compliance with applicable state and federal regulations. A summary of WDP waste
managenment plans is given in Table 7.1-1 of W/NS- SAR-001, Safety Analysis Report for
Wast e Processing and Support Activities.

Fundanent al waste nanagenent objectives are considered prior to the design and
operation of all W/DP facilities and systens for handling, treatnment, storage, and
di sposal of waste. These objectives include:

. Protection of the worker, public health, and the environment;

. Conf ormance to applicable federal and state | aws, rules and
regul ati ons, and DCE orders;

. Application of the as | ow as reasonably achi evabl e (ALARA) phil osophy;

. WAste minimzation including volune reduction, segregation, and
preferential use of less toxic material; and

. Provisions of flexibility in facility designs to accommodate future
needs.

7.2 Low Level, M xed Low Level, and TRU Wast es

DOE 435.1 is used for the characterization of radioactive wastes prior to NRC
classification of LLW Radioactive wastes generated incidental to the mssion of the
RHWF i ncl ude dust and small sized particles, waste containers that currently contain
the radi oactive wastes to be processed in the RHW, anti-contani nation clothing and
ot her personnel protective equipnment, contamni nated process hardware (e.g., cutting
equi prent) and support system hardware (e.g., high efficiency particulate air [HEPA]
filters and liquid drain system conponents), equipnent associated with radiation
survey and sanpling activities, solid waste associ ated with repackagi ng activities,
and liquid waste generated primarily through decontanination efforts with water.

The radi oacti ve wastes generated incidental to the nmission of the RHW are handl ed,
sorted, and packaged in the sane manner as the waste streans identified to be
processed by the facility. See Table 1.1-1

The RHWF does not possess any nechani sns for the generation of mxed | owlevel waste
(M.LW incidental to the mission of the RHW, with the possible exception of smal
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guantities being generated by |aboratory analysis of waste sanples. (M xed waste
contai ns both radioactive and hazardous constituents as defined by the Resource
Conservation and Recovery Act [RCRA]). M xed waste nmanagenent operations are
conducted in accordance with the Federal Facility Conpliance Agreenent (FFCA)
Pursuant to this agreenent, the W/DP has devel oped WDP-299, Site Treatnment Plan, a
m xed waste “Site Treatnent Plan” that provides plans and schedul es for treatnment of
M.LWeither on or off-site, to neet Land Di sposal Restriction standards.

Radi ol ogi cal wastes generated incidental to processing will be characterized in
accordance with W/DP prograns which neet DOE O 435.1. Sone of the radiol ogica
wast es generated incidental to processing are likely to be classified as solid
transuranic (TRU) waste. There is currently no approved disposal site for TRU waste
generated at the WDP. Per the requirenments of DOE Order 435.1, only TRU waste
categori zed as defense waste is acceptable for disposal at the Waste Isolation Pil ot
Plant (WPP). Since WDP TRU waste resulted fromreprocessing of spent fuels from
both comrerci al and defense sources, TRU W/DP waste is not currently scheduled to be
shi pped to WPP. However, the W/DP is currently devel oping a TRU waste program and
is working to obtain certification fromWPP to ship its TRU waste

7.3 Nonradi ol ogi cal Wastes
Nonr adi ol ogi cal wastes generated at the W/DP are of the follow ng basic types:

. hazardous liquid and solid wastes (e.g., oils and wi pes from
mai nt enance activities)

. nonhazardous, solid wastes (e.g., construction and denolition debris,
non- constructi on debris, scrap equi pnent, maintenance wastes, office
trash, packing material)

. nonhazar dous, nonradi oactive effluent (e.g., sewage, utility room
effluent).

Nonr adi oacti ve wastes are produced incidental to RHW operations and mai nt enance
activities. Miintenance and m scel |l aneous activities generate sonme nonradi ol ogi cal
nonhazardous wastes (e.g., office trash, packing naterials, scrap equi pnment, sewage,
etc.). Nonhazardous, nonradi oactive solid wastes are disposed of off-site at a
licensed landfill facility. Liquid effluents are regulated by the New York State
Depart ment of Environnmental Conservation (NYSDEC) for nonradiol ogi cal paraneters.

RHWF operations generally do not require the use of hazardous chemicals. Snall
quantities of reagents and cl eaning solutions nmay be used periodically for various
cl eani ng, analytical chenistry, or maintenance activities. W/-996, Hazardous Waste
Managenment Program governs all WDP operations that “generate, classify, treat,
store, transport, or dispose of hazardous waste.” There is no on-site disposal of
hazardous waste at the WDP. Hazardous waste is shipped off-site for treatnent and
di sposal by licensed and approved transporters to pernmitted conmercial treatnent,
storage, and disposal facilities.

7.4 Of-Gs Treatnent and Ventil ation

The RHWF ventilation systemis described in Chapter 5 of this SAR Pressure
differentials are naintai ned between confi nenment zones within the RHW so that air
flow travel s fromzones of |esser contanmi nation potential to zones of greater
contami nation potential. Ventilation system exhaust from contam nated zones or
potentially contam nated zones is HEPA filtered and rel eased to the atnosphere

t hrough a sanpl ed st ack.

There is no of f-gas system associated with the RHW. The waste water tanks
(described in Section 7.5, below) are vented to the Wrk Cell

Chapter 8 of this SAR provides information related to doses associated with routine
effluent rel eases fromthe RHW
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100 7.5 Liquid Waste Treatnment and Retention

101 RHWF wast e acceptance criteria indicates that the RHW does not accept liquid waste
102 as a primary waste stream However, liquid waste is generated incidental to

103 processi ng through periodi c washdowns of the Wirk Cell and in-cell process equi pnent,
104 as well as occasional washdowns of certain waste forns to reduce potential airborne
105 contam nation or for other reasons. Additionally, the Buffer Cell, Contact

106 Mai nt enance Area, and Waste Packaging Area may recei ve a washdown.

107 The waste streans processed through the RHWF are conprised prinmarily of contam nated
108 nmetal objects that in many instances have al ready undergone substanti al

109 decontami nation efforts, or objects that by their nature do not |lend thenselves to
110 washdown-type decontani nation efforts (e.g., expended ventilation systemfilters).
111 This tends to linmt the extent to which the washdown water becones contaminated. |t
112 is estimated that for any given year of operations conducted in the RHW

113 approxi mately 20% of in-cell surfaces and equi pnent surface areas will be

114 decont am nat ed, generating an average volume of 4.73E+05 liters (125,000 gal) of

115 liquid waste to be treated each year. Demineralized water, at a pressure up to

116 1, 655 kPag (240 psig) and a flowrate up to 1.89 liters per second (30 gpn), is used
117 to facilitate decontamination efforts in the Wrk Cell

118 Dem neral i zed water used for decontami nation purposes in the RHW drains to

119 collection tanks via trenches and drain hubs. The water is then transferred to the
120 site-wide Liquid Waste Treatment System (LWS) for batch processing. Three tanks,
121 | ocated inside a tank vault underneath the Contact Mi ntenance Area, are provided for
122 liquid collection and transfer purposes. A 2,839 liter (750 gal) liquid waste

123 receiving tank, vented to the Wrk Cell, is provided for the drains fromthe Buffer
124 Cell and the Contact M ntenance Area upper and |lower levels. A 5,678 liter

125 (1,500 gal) liquid waste receiving tank, vented to the Wrk Cell, is provided for the
126 Wrk Cell drain, and another 5,678 liter (1,500 gal) liquid waste tank, also vented
127 to the Work Cell, is provided for batch sanpling prior to transfer to the LWS

128 t hrough doubl e-wal | ed piping. |n select instances, wastewater may be processed

129 t hrough i on exchange columms (located in the Wrk Cell) prior to transfer to the

130 LW'S. The colums are placed in service when the need to reduce wastewater activity
131 | evel s exists so that the wastewater neets radiological criteria associated with the
132 operation of the LWIS. Cs-137 is the primary radi onuclide being renmoved by the ion
133 exchange colums. The ion exchange colums, which will be located in the Wrk Cell
134 are considered to present an essentially negligible hazard to on-site receptors

135 (evaluated at 640 neters) and off-site receptors. The Cs-137 (Ba0137m) is primarily
136 a RHW worker hazard to be controlled by RHWF staff and radi ation protection

137 personnel. (The thick walls of the Wrk Cell will provide substantial radiation

138 protection and facilitate maintaining dose rates in occupi ed areas bel ow desi gn

139 obj ectives.)

140 Decont ami nation wastewater is further processed through the LWS and the Low Leve
141 Waste Treatment Replacenent Facility (LLW2). Fromthe batch transfer tank

142 wastewater is routed to the LWS hold tank (5D 15B) and subsequently through the

143 evaporator, with the concentrates being held in the interimconcentrates storage

144 tanks (5D 15A1 and 5D- 15A2) pending final treatnent by batch immobilization. See
145 WIUNS- SAR- 001 for nmore infornmation about the LWS and LLW2

146 Li quid wastes fromthe RHW that are processed through existing site treatnent

147 systens are expected to result in a negligible increase in dose to the maxinally

148 exposed off-site individual. Current estinmates of dose fromliquid effluent pathways
149 are provided in Section 8.6.3.6 of W/NS-SAR- 001

150 7.6 Liquid Waste Solidification

151 No liquid waste solidification is perforned in association with RHW operations or

152 mai nt enance activities.
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7.7 Solid Wastes

Radi oactive solid wastes generated incidental to the mssion of the RHW are
addressed in Section 7.2. Solid radioactive wastes generated within the Wrk Cel
(e.g., small sized particles captured on screen(s) in liquid waste fl owpaths, exhaust
ventilation filters located in the Wrk Cell, expended or broken equi pnent |ocated in
the Work Cell, and waste containers that currently contain the radioactive wastes)
are processed in the sanme manner as the radioactive wastes being fed through the
RHWF. This nmeans that these incidentally generated solid radi oactive waste itens
are, as appropriate for a given item cut up, decontaminated to a linmted extent,
sorted, sanpled, and packaged into appropriate (standard) types of waste containers.
By mass and |ikely by volunme, waste containers that currently contain the radi oactive
wastes are the largest solid radi oactive waste stream generated during routi ne RHW
oper ations.

Packaged solid radi oactive wastes that are generated incidental to the mssion of the
RHWF are (tenporarily) stored on-site until shipped to a licensed repository. Types
of waste and avail abl e storage | ocations are summari zed i n WNS- SAR- 001, Table 7.7-2.
There is currently no designated on-site storage |location for Renote-Handl ed
Transuranic (RH TRU) waste. To address this issue, RHTRU waste druns are placed in
shi el ded overpacks that nmeet on-site storage area requirenments for facilities
described in Section 7.7.6 of W/NS-SAR-001. The Load Qut/Truck Bay Area of the RHWF
does not serve as an internediate or long termwaste storage area. See Chapter 7 of
VWUNS- SAR- 001 for a nore detail ed overview and understandi ng of solid radi oactive
wast e storage capabilities and handling practices at the WHODP

7.8 Hazardous and M xed Wastes

Hazar dous wastes generated at the W/DP i ncl ude nonradi oactive solid and liquid

hazar dous wastes and solid and liquid MLLW Prograns and facilities at the WH0DP
provide for the safe interimstorage of these wastes prior to shipnment for off-site
treatment and di sposal. Radioactive m xed wastes (RWY that cannot be treated either
on-site or off-site are identified in WDP-299 under the FFCA. The use of hazardous
chenmicals in association with the RHW is addressed in Section 7.3. See Section 7.8
of WWNS- SAR-001 for nore informati on about the handling and storage of hazardous and
nm xed wastes at the WDP
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8. 0 HAZARDS PROTECTI ON
8.1 Assuring That Cccupational Hazards Exposures Are ALARA

This chapter identifies the hazards associated with operations at the Renote-Handl ed
Waste Facility (RHW); design features and prograns that are in place to ensure that
wor kers and the public are adequately protected fromthose hazards; an occupationa
and off-site receptor dose assessnent; and a discussion of controls to assure
exposures to radiol ogi cal and hazardous nmaterials are kept as |ow as reasonably

achi evabl e (ALARA)

8.1.1 Policy Considerations

A formal docunented program directed toward maintaining personnel radiation doses
ALARA has been established in West Valley Nuclear Services Conpany (WNSCO Policy
and Procedure W/-984, ALARA Program The ALARA programis based on requirenents set
forth in 10 CFR 835, Cccupational Radiation Protection, DOCE-STD 1098-99, Radi ol ogica
Control, and DOE Order 5400.5, Radiation Protection of the Public and the

Envi ronment. The radiation protection programand the ALARA program site-specific
requi renents are outlined in WDP-010, W/DP Radi ol ogi cal Controls Manual, WDP-076,
W/DP Environmental Protection Inplenmentation Plan, and W/DP-163, WDP ALARA Program
Manual .  W/DP-131, Radi ol ogi cal Controls Procedures, Standard Operating Procedures
(SOPs), and other departnmental procedures are used to provide nore detail ed
instructions for workers and technical personnel. A discussion of the ALARA program
is provided in W/NS- SAR-001, Safety Analysis Report For WAste Processing And Support
Activities.

In addition to radiation protection prograns, the WDP has established a

conpr ehensi ve industrial hygiene and safety programfor the identification
assessnent, and nonitoring of nonradiol ogi cal hazards. Administration of the

i ndustrial hygiene and safety programis through W/DP-011, W/DP Industrial Hygi ene
and Safety Manual, which incorporates applicable DCE requirenents as well as

DOE- adopt ed Cccupational Safety and Heal th Administration (OSHA) Standards

29 CFR 1910, Cccupational Safety and Health Standards, and 29 CFR 1926, Safety and
Heal th Regul ations for Construction. W/NSCO systematically integrates safety into
managenment and work practices at all levels via an Integrated Safety Managenent
System (|1 SM5) as presented in Chapter 10 of W/NS- SAR- 001

8.1.2 Design Considerations

The prinme consideration in maintaining radiation and hazardous naterial exposures
ALARA is ensuring that positive control of these materials is maintained. The RHW
design features that ensure the confinenent of radiation, radioactive materials, and
hazardous materials to achi eve exposure | evel objectives include the follow ng:

Radi oactive waste containers are renotely opened, and radi oactive wastes are renotely
processed (e.g., cut up) and repackaged, in a shielded cell (i.e., the Wrk Cell).

. Shield walls, shield wi ndows, shield doors, and administrative controls are
used to maintain the radiol ogi cal dose to operators to less than 500 nreniyr,
unl ess appropriate WNSCO nmanagenent approval is obtained that allows for a
hi gher annual dose to a given operator. As part of neeting this objective,
t he maxi mum radi ati on dose rate for a full-tine occupancy area is 0.1 nrenihr
and the maxi mum radi ation dose rate for a full-time access area is 1.0 nremt,
where "t" is the maxi num average tinme in hours per day that the area is
expected to be occupied by any one individual. A full-tine occupancy area is
one in which individual (s) may be expected to spend all or nost of a work day.

. The Buffer Cell is physically separated fromthe Wrk Cell and provides a
| ower dose, |ess contam nated area for surveys and other work prerequisite to
processing in the Wrk Cell.
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. The Contact Miintenance Area is physically separated fromthe Wrk Cell and
provi des for maintenance of the cranes, Powered Dextrous Manipul ators (PDWVs),
and other Wirk Cell equiprment in a |ower dose, |ess contani nated area.

. Means are provided to permit renpte waste transfer fromthe highly
contam nated Wrk Cell into externally “clean” containers in a contam nation
free zone.

. Pressure differentials are naintai ned between each confi nenment zone so that

air flowtravels fromzones of |esser contanination potential to zones of
greater contamination potential as described in Chapter 5 of this Safety
Anal ysis Report (SAR).

. The RHWF ventil ation system ensures that exhaust from contamn nated zones or
potentially contam nated zones is high efficiency particulate air (HEPA)
filtered prior to release to the environnent.

. The RHWF ventil ati on systemincorporates danmpers and/or HEPA filters to ensure
that inadvertent back flows from contam nated areas are prevented or filtered.

. Exhaust ventilation systemfilters are installed in the Wrk Cell to mnimze
t he amount of contanination on downstream (i.e., ex-Wrk Cell) conponents and
ducti ng.

. Redundancy has been incorporated into the ventilation systemto allow for

filter changeout without the |oss of pressure differentials between various
cells/areas within the RHWF

. Liquid spills and water used for decontami nation purposes drain to a
collection tank, fromwhich they are routed to the Liquid Waste Treat nent
System (LWIS) for processing.

. Curbs are provided at the base of doorways, and floors are sloped in the Wrk
Cell and el sewhere to a trench to prevent the spread of contam nated |i quids.

. Doubl e-wal |l piping with a built-in |eak detection device is used to transfer
contam nated |i quids.

. The RHWF incl udes continuous air nonitors (CAMs) in strategic locations for
detecting the airborne rel ease and presence of radiological materials, and
area radiation nonitors (ARMs) for detecting radiation | evels above the nornal
oper ati onal range.

. Redundant equi pnent, sensors, and controls are enployed in the key aspects of
oper ations.

8.1.3 Operational Considerations

In addition to design features of the RHW, admninistrative procedures and controls
are necessary to ensure that personnel exposures to hazards are naintained ALARA
Adni ni strative and procedural controls are maintained in accordance wth WHDP-010,
W/DP- 011, and specific SOPs. RHW workers are fully trained in elements of the
radi ation protection and industrial hygi ene prograns as appropriate for a given
individual's responsibilities. See Section 8.1.3 of W/NS-SAR-001 for other
operations-related techniques that are used to ensure that exposures are naintai ned
ALARA

8.1.4 Defense-In-Depth
Def ense-in-depth entails the concept that |ayers of defense are provided against the

rel ease of radiol ogi cal and hazardous materials such that no one layer by itself, no
matter how effective, is conpletely relied upon
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The primary layers of defense for the RHWF are given below in order of relative
i mportance to protect the public, workers, and the environment:

. Passi ve confinenent barriers such as curbs, shield walls, shield

wi ndows, and simlar features;
. Waste formand limted mninuminventory established in Table 1.1-1
. Active confinenent barriers such as shield doors, contam nated air

cl eani ng systens including high-efficiency filters, decontani nation
system gl ove box, redundant equi pnent/controls/sensors, and sinlar

features

. Alarms and nonitors such as those provided in fire, contam nation, and
radi ati on detection systens;

. Per sonnel training;

. Adni ni strative planning and controls.

These are discussed in Chapters 4, 5, 6, and 10 of this SAR as well as in other
sections of this chapter.

8.2 Sources of Hazards

The waste streans being processed in the RHW are shown in Table 1.1-1. These waste
streanms provide the radiologically hazardous materials associated with RHW
operations. Wiste streanms 12 through 16 enconpass the contai ners of conponents and
debris that were generated as the result of the disassenbly and renoval of various
components fromthe Chem cal Process Cell (CPC). The CPC was used to dissolve spent
nucl ear fuel. Hence, CPC conponents are generally expected to be contam nated with a
distribution of radionuclides that is consistent with the distribution of

radi onuclides that is found in spent nuclear fuel. Table 7.7-4 of W/NS-SAR-001
provides an estimate of the Cs-137 activity in each of the subject containers. The
274.29 curies of Cs-137 shown in Table 7.7-4 of W/NS- SAR-001 was assuned to exist as
of July 1, 1986. The ORI GEN-S conputer code was used to decay 274.29 curies of
Cs-137 for 6.75 years. A radionuclide distribution (corrected to the year 1993) for
the spent nucl ear fuel processed at West Valley is provided in Attachnment 1 of
Estimation of Activity in the Former Nucl ear Fuel Services Reprocessing Plant
(Wl ni ewi cz, March 1993). Hence, the decay period of 6.75 years corresponds to the
time fromJuly 1, 1986 to April 1, 1993. The decay corrected value, 235 curies of
Cs-137, was divided by the Cs-137 activity shown in Attachnent 1 of Estimation of
Activity in the Fornmer Nucl ear Fuel Services Reprocessing Plant, and that val ue was
mul tiplied by the activity given for the other 51 radionuclides listed in Attachnent
1 of Estimation of Activity in the Former Nucl ear Fuel Services Reprocessing Plant.
Subsequently, by use of the ORIGEN-S conputer code, these 52 radionuclides were
decayed 11.25 years, which corresponds to the tinme fromApril 1, 1993 to July 1
2004. The results of this effort are shown in Table 8.2-1. The inventory of

radi onucl i des shown in Table 8.2-1 is considered to provide a reasonably boundi ng
material at risk (MAR) for credible accidents associated with the RHW. Because of
the significant half-life of the radionuclides that make the domi nant contributions
to the dose to potential receptors during credible accident scenarios, starting RHW
operations a few nonths before July 1, 2004 (e.g., in March 2004 or April 2004), has
a negligible inpact on accident consequence assessnents presented in Chapter 9.

As previously stated, the CPC was used to dissol ve spent nuclear fuel. Hence, CPC
conponents are generally expected to be contaminated with a distribution of
radi onuclides that is consistent with the distribution of radionuclides that is found

in spent nuclear fuel. Exceptions to this expectation nay exist, particularly in
har dened sl udge deposits, which are limted. DOE NE/ 44139-41, Decontam nation and
Deconmi ssi oni ng of the Chemical Process Cell, Section 4.3, which addresses “sanpling
of floor debris,” states “isotope ratios indicated that the debris were primarily
spent fuel in nature.” Decontam nation and Deconmi ssioning of the Chem cal Process
Cell also states the follow ng regardi ng “preparations for vessel renoval:” “After

st eam cl eani ng, the CPC vessels received a clear fixative coating, the vesse
internals were inspected using a crane suspended vi deo canera, vessel heel dewatering
was performed if needed with an air operated jet, and all cooling water nozzles were
seal ed with rubber plugs. Vessel inspections showed nost vessels to be relatively
clean inside. The exceptions were the recycle evaporator and the | ow | evel waste
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accountability tank. Each of these two vessels renoved fromthe CPC has an

approxi mate one-inch layer of “dried, caked debris” on the bottom This “dried,
caked debris” on the bottom of each vessel has not been analyzed for radiol ogical or
chemical attributes. Oiginally, about a foot of sludge existed on the bottom of

t hese vessels. “The sludge was nobilized and punped dry and air was blown in; an
approxi mate one-inch layer of “dried, caked debris” remained on the bottom of each
vessel .” Hence, the formof this MAR renders it very unlikely that routine

operations or credible accident phenonmena coul d di sperse a significant anount of it.
Regardl ess of the uncertainty associated with the conposition of these one-inch

| ayers, Table 8.2-1 is considered to provide a reasonably bounding MAR for credible
acci dent s.

Waste streans 17 and 18 are predonminantly, if not entirely, filters fromventilation
systenm(s) that service areas and cells in the Main Plant. Waste streans 20 and 22
have simlar content, nanmely itenms fromvarious projects associated nostly with the
Main Plant. These itens include anti-contam nation clothing and other personne
protective equi prent, plastic, wod, netal, hoses, tools, rope, piping, and solid
debri s.

Waste stream 21 contai ns di atomaceous earth, clay absorbent, and a relatively smal
amount of Zeolon 100 used for the filtering of pool water in the Fuel Receiving and
Storage (FRS) facility. It has been determined that the containers that conprise
waste stream 21 (theoretically) have the potential to contain hydrogen in a quantity
that is at or above the lower explosive lint for hydrogen (4% by volune in air).
The analysis that lead to this determination assuned that the containers (nore
specifically the tanks in the containers) are sealed air-tight, which may well not be
a true assunption. Nevertheless, these itens are to be opened in a manner that
mnimzes, to the maxi mum extent reasonably possible, the likelihood of an energetic
event invol ving hydrogen during the opening of the these containers and associ at ed
tanks. It is noted that an explosion in the RHW is one of the credible accidents
eval uated in Chapter 9.

WAast e stream 24 consi sts of crane conponents fromthe Main Plant. The itens

associ ated with these waste streans (i.e., waste streans 17, 18, 20, 21, 22, and 24)
are considered to have a linmted radiological material inventory (relative to the
boundi ng MAR presented above) in consideration of their service/function and nmeasured
dose rates (which, as is understood to be true in sone instances, is being affected
by shielding materials inside the containers). A very nodest radiological nmateria
inventory is expected to be associated with waste stream 19. The waste storage boxes
that conprise waste stream 19 were packaged in late 1984 and early 1985 and contain
contaminated itens: a nonorail crane |eg, analytical sludge sanples, vessels,
mani pul at ors, beans, gl ove boxes, and general contam nated waste. The waste

contai ners associated with waste stream 19 are estinmated to contain a total of

1.2 curies of Cs-137, and a fissile mass (U 235 equivalent) of 2.15 grans

(4. 7E-03 | bs).

WAst e stream 23 consi sts of Waste Tank Farm (WF) HLWtransfer and nobilization punps
(specifically, four transfer punps, 13 nobilization punps, two STS floating suction
punps, and four containers of sluicing arns and associ ated equi pnment). |n conparing
WF punps, the nobilization punp is certainly the bounding case since it is 14 inches
in diameter and approxinmately 50 feet long. A transfer punp has a three-inch

di ameter colum and is approxinmately 40 feet long. The exterior surface area of a
nmobi lization punp is nearly three times larger than the conbined interior and
exterior surface areas of a transfer punp. The selection of the nobilization punp as
t he bounding case is also consistent with the observed dose readi ngs taken on the
punps that have been renoved to date. The nobilization punp had a naxi mum dose of

8 R/'hr whereas the transfer punp has a maxi mrum dose of only 2 R'hr. |n conparing the
WF punps to the CPC W5A boxes, Section 8.2 states that the punps are contarm nated
with a distribution of radionuclides consistent with HHWand that this HLW
distribution has only 1% of the actinide |levels that the CPC WA waste woul d have
since they have a spent nuclear fuel distribution. The nobilization punp is the
boundi ng case for Waste Stream #23 and CPC W5A waste is bounding overall. Each
nmobi | i zation punp is supported froma 15.2 m (50 ft) long stainless steel pipe colum
0.35 m (14 inches) in dianeter. These columms house the punp drive shaft. Each
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colum is filled with water to lubricate the shaft bearings and to provide radiation
shiel ding. The colum of water puts static pressure on its lower seal to inhibit the
tank contents fromentering the punp col ums.

The total mass of radionuclides associated with waste streans 12 through 16 is about
2.17E+04 granms (47.8 Ibs). (The vast majority of this mass is constituted as U 238.
The anount of mass contributed by Iight elenments and fission products such as Cs-137
is very small, about 16 grans [3.5E-02 Ibs].) Using the dinensions noted above, and
nmodel ing a WIF punp as a circular cylinder, each punp occupies a volunme of 1.51E+06
cubic centinmeters (53.3 cubic feet). The “normal” specific gravity of “Tank 8D 2
conbi ned waste” is 1.2 grans per cubic centinmeter (74.9 |Ibs per cubic foot). Using
this specific gravity, a punp would need to have slightly over 0.1 cm (3.9E-02 in) of
contam nation (i.e., radioactive material) on its outer surfaces to yield a mass of
2.17E+04 granms (47.8 Ibs). (For reasons noted in the previous paragraph, the inner
surfaces should not be significantly contam nated.) Since a significant portion of a
WF punp is not subnerged in tank waste, and since a high pressure water spray is
used to decontam nate a WIF punp as it is renmoved froma given tank, it is considered
very likely that a given punp would have a mass of radioactive material contamni nation
that is much less than that which corresponds to a layer 0.1 cm (3.9E-02 in) thick
over its outer surfaces. More inportantly, WF punps are expected to be contam nated
with a distribution of radionuclides that is consistent with high-level waste (HLW.
For a given quantity of radionuclides, a HLWdistribution would yield a very snal
fraction (e.g., 0.01) of the actinides that a spent nuclear fuel distribution would
yield. In general, actinides are nmuch nore harnful to human health via the

i nhal ati on pathway than non-actini des.

Nonr adi oacti ve hazardous el ements and chenicals associated with the waste streans
processed through the RHWF are few, and with the exception of |ead which may have
been used as a shielding material during the packaging of some druns and/or boxes,
each is very limted in quantity. Twelve of the containers of waste generated from
t he di sassenbly and renoval of CPC conponents are characterized as m xed waste
because of the suspected presence of |ead counterwei ghts and/or mercury vapor bul bs.
Addi tionally, one of these containers is characterized as m xed waste because it has
been assunmed to contain small residual amounts of barium cadmium chrom um | ead,
mercury, selenium and silver fromspent fuel reprocessing sludge. There is a
possibility of sone capacitors containing PCBs inside the boxes. El enental |ead
counterwei ghts were attached to renoved CPC process junpers, and nercury vapor |anps
were renmoved during refurbishment of the CPC. Each nercury vapor bulb is considered
to contain on the order of tens of milligranms of nercury, perhaps as nuch as

100 milligrans (2.2E-04 Ibs). The total nunber of |ead counterweights and nercury
vapor bul bs is unknown. Nevertheless, the total nass of lead and mercury is
estimated to be relatively small (i.e., a few kilograns of lead, and up to five grans
(1.1E-02 Ibs) of mercury). It is noted that two of the vessels renoved fromthe CPC
have an approximate 2.54 cm (1.0 in) layer of “dried, caked debris” on the bottom
This “dried, caked debris” on the bottom of each vessel has not been anal yzed for
radi ol ogi cal or chemical attributes. (See earlier discussion of these vessels.)
Based on avail able information, other waste streams processed through the RHWF
contain negligible quantities of nonradi oactive hazardous el enents and chemi cal s.
However, |ead nmay have been used as a shielding material during the packagi ng of sone
drums and/ or boxes. Lead processed through the RHW does not pose a significant
hazard to workers or the public during routine operations or accident conditions.
Wast e handling operations are performed renotely, and | ead has a very | ow vapor
pressure at tenperatures associated with a well devel oped conbustible material fire
(i.e., 800°C[1,472°F] to 1,000°C [1,832°F]). Lead has a low nelting point
tenperature relative to many other netals, nanely 327.5°C (621.5°F), but it has a
significantly high boiling point tenperature of 1,740°C (3,164°F). Hazardous

chemicals are not used (i.e., introduced) during processing of the waste streans.
Smal | anounts of chemicals may be used to facilitate |aboratory anal ysis of waste
sanples. In consideration of the information contained within this paragraph, the

Process Hazards Analysis (PHA) provided in Chapter 9 and the consequence assessnents
that are provided in Chapter 9 do not include MAR that is nonradi oacti ve.
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8.3 Hazard Protection Design Features

Hazards protection features basic to the design of the RHW are dedicated to
mai nt ai ni ng exposures to nmenbers of the general public and the work force ALARA

8.3.1 Radiation Protection Design Features

To maintain radi ati on exposures ALARA, the RHW design utilizes process isolation and
confinement, structural barriers, ventilation, and continuously operating
instrunmentation that verifies radioactivity confinement. The design includes
technol ogy gl eaned from over decades of experience at comercial and federa
installations. Effective control of radiation exposure depends prinmarily on design
features that provide for adequate shielding fromall sources of radiation, renote
operations and mai ntenance, confinenent of radioactive materials wthin designated
process areas, proper ventilation, effluent control, and overall nonitoring and
surveillance to verify design controls. These physical design features, as well as
strict adherence to the operational requirenments given in WDP-010, provide effective
radiation control. Incorporated into the RHW design are the many specific hazard
protection design features nentioned in Chapter 4 and in Section 8.1.2 of this SAR

8.3.2 Shielding

The design of the Wrk Cell shield walls was based on a 3.05 m (10 ft)long line
source geonetry producing a dose rate of 5.7 remhr at a distance of 0.42 m (16.5 in)
fromthe center of the line. Cs-137 (and its daughter, Ba-137m are the

radi onucl i des on which the shielding design was based. The Wrk Cell design also
assumes contanination |evels exceeding 1E+12 dpm 100cn? and the presence of fine,

| oose contami nation in the waste containers and work areas. The operating aisle
shi el ding was al so evaluated for a dissol ver bottomsource with a 107 renf hr on-
contact dose rate.

The shielding systemfor the RHW is a conbination of shield walls, shield doors,

| ocal i zed shielding structures, airlocks, and shield wi ndows. The shielding system
provi des protection fromdirect and scatter radiation by the use of structural shield
wal I's and renotely operated shield doors to satisfy shielding requirenents presented
in Section 8.1.2. Shield penetrations associated with the waste packagi ng system

vi ewi ng wi ndows, gl ove boxes, Heating, Ventilation, and Air Conditioning (HVAC) duct
penetrations, manipulators, snall pipe and el ectrical penetrations, and cabl es have
been designed to provide the shielding equivalent of the effective wall thickness and
to minimze scattered radiation transm ssion. Spare wall penetrations are equi pped
with shield plugs. A system of support for nodul ar add-on shielding is included in
the design features of the RHWF in the event that radiation |evels are higher than
anticipated during the processing of a few of the waste containers. However, the
need for specific tenporary shielding has been eval uated based on “worst case”
sources (e.g., the dissolver bottomsource). The result of these eval uations

i ndicate that these sources can be processed with existing operating aisle shielding
and limted adm nistrative controls for other areas while nmaintaining dose rates
within the design criteria.

The materials used for construction of the shielding systemare durable and capabl e
of performing their function for the 20 year design life of the facility. M ninum
density specifications for concrete were used to envel ope the various nmixes that were
used during construction. Concrete shielding is designed in accordance with
ANSI / ANS- 6. 4, Nucl ear Analysis and Design of Concrete Radi ation Shiel ding for Nucl ear
Power Plants. The shielding calculations for doors used the density of iron to
provi de assurance that the cal cul ati ons adequately envel oped the various steels that
were selected. The shield windows are | ead glass that neet the shield equival ent of
the wall in which they are enbedded.

The approach that was used to deternine the shielding for the RHAWF was based on
conservative assunptions and inputs. This conservative approach was inplenented by
roundi ng up the source termconcentrati on when cal cul ating the shielding, selecting a
dose point and source orientation for analysis that provided conservative shiel ding
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requi renents, and ensuring that the selected | ocation of waste containers or itens
within the Work Cell naxim zed the shielding requirenents.

The Work Cell and Buffer Cell shielding is adequate to radiologically protect RHW
personnel located in the Receiving Area, Qperating Aisle, and Waste Packagi ng Area
during normal operations. The Wrk Cell has been designed for renote operation with
no pl anned manned entry of the Wirk Cell during radioactive operations.

A met hodol ogy was enpl oyed using conputer codes to determine the shield thicknesses
required to nmeet the design criteria. Testing with a radiation source is not

requi red when using these codes to determine the shield thicknesses necessary to neet
the design criteria. However, a Quality Assurance/ Quality Control program (see
Section 12.2) that includes inspection and testing has been inplenented to ensure
that the mninmumdensities and m ni mrumthi cknesses with no void spaces are provided.
The shield design will be verified in accordance with ANSI 6.3.1, “Program for
Testing Radiation Shields in Light Water Reactors,” Section 5, Radiation Shield
Testing Program QA verified the shielding as it was being installed per Section 5.1
and 5.4.1. The final design will be tested during operations using the sources that
are introduced (THE WASTE). The waste is used due to the hazards that would be

invol ved with bringing in a source large enough to test the facility shielding and is
recommended i n accordance with Section 5.4, Shield Testing Phase of ANSI 6.3.1. The
M croShi el d conmputer code was used for direct dose calculations. An orientation of
the source to the dose point was used which woul d produce the greatest shielding
requirenent. McroShield was used only in situations where it could reliably “handle”
shield thickness and geonetries with near normal angles of incidence. For nore
conpl ex dose anal yses, the Monte Carlo N-Particle Transport Code System ( MCNP-4A)
conputer code was used. This code enploys a Monte Carlo nethod to analyze the
transport of gamma radiation through oblique angles and other conpl ex geonetries,
such as openings and penetrations around the Wrk Cell. The Mnte Carlo nethod

consi sts of tracking gamma particles fromthe source to sel ected detector |ocations.
The nunber of particles collected at the detector point determ nes the average ganma
flux. This nmethod was al so used to estinate the dose rate contribution to personne
in the Operating Aisle through concrete froma line source at various |locations in
the Work Cell.

Shi el ded overpacks are used as necessary for repackaged waste itens to achieve
desired dose rates for newy filled waste containers. For the overpacking of a 208
liter (55 gal) drum there is a weight Iimt of 2,268 kilograns (5,000 Ibs). For a
B-25 box, the weight limt is 4,990 kilogranms (11,000 |Ibs). Overpacking operations
are typically performed in the Survey and Spot Decontani nation area, but may al so
occur el sewhere in the RHW (e.g., the Buffer Cell).

8.3.3 Ventilation

The RHW HVAC systemis described in Chapter 5. This system has been designed to
ensure the confinenent of airborne radioactive materials during nornal operations,
and to nmininize the spread of contanination during abnormal or accident conditions.
This RHWF HVAC system mai ntains the rel ease of radioactive material to the
environment within the linits specified in applicable DOE Orders. Renotely

repl aceabl e high-efficiency filters have been installed in the Wirrk Cell to mnimze
contam nation in downstream ducting, and on filters | ocated outside of the Wrk Cell
Radi ati on and airborne radi oactivity nonitoring system design features to ensure
personnel safety are described in Section 8.3. 4.

Airlocks are provided for personnel entry into areas where airborne contam nation is
possi ble. Airlocks (double chanber) are provided on the first level of the RHW for
entry into the Buffer Cell and Contact Maintenance Area Lower Level, and on the third
level for entry into the Contact Mintenance Area Upper Level. Each of the airlocks
has an outer chanber in a | ow dose rate area that enables isolation of personnel from
airborne activity prior to renoval of protective equipnent.
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8.3.4 Radiation and Airborne Radioactivity Mnitoring |Instrunentation

The Radi ation Mnitoring Systemis an integral part of the Radiation Protection
System The Radi ation Mnitoring System conplies with various codes and standards,
including 10 CFR 835 and 40 CFR 61, Subpart H, National Em ssion Standards for

Emi ssi ons of Radionuclides Oher than Radon from Departnment of Energy Facilities.
The subj ect system has airborne effluent radiation nonitors that sanple and nonitor
the effluent air fromthe RHW for contami nation, and alarmif the contani nation
exceeds administrative linmts. Air sanplers draw air fromlocations in the RHW so
that air filters can be counted for al pha and beta activities, and ARMs neasure dose
rates due to ganma radi ation. These ARMs alarmif the neasured dose rate exceeds
adm nistrative limts. There are also personnel contamination nonitors (PCVs) and
hand held friskers that are used to detect personnel radioactive contanination and
alarmif contam nation exceeds adnministrative limts.

The Radi ation Mnitoring Systemis powered by the diesel-backed el ectric bus which is
fed fromtwo i ndependent sources: a transformer in the substation, and the diese
generator (50P-01). Exceptions to this nmethod of power supply are the portable
stand-al one instruments (i.e., friskers) that are plugged into 120 V AC wall outlets
whi ch may be fed fromany bus, and the Stack Effluent Radiation Mnitor Systemthat
has two trains which are redundant to each other. One train is fed fromthe diesel-
backed el ectrical bus and the other is connected to a transfer switch which nornally
receives its power fromthe non-di esel -backed bus, but can be switched nanually to

t he di esel - backed bus.

The Radi ation Mnitoring Systemis conprised of three subsystenms. The Effl uent

Radi ati on Monitoring System the Personnel Protection Radiation Mnitoring System
and the Process Control Radiation Mnitoring System The principal function of the
Ef fl uent Radiation Mnitoring Systeminvolves the nonitoring and sanpling of RHW
airborne effluents for radi oactive contamination. Process ventilated air is directed
t hrough HEPA filters and di scharged through the RHWF stack. A stack nonitoring and
sanpling system which is able to detect and initiate an alarmdue to the presence of
radi oactive materials above the nornal operational range, is incorporated into the
design of the RHW. The principal function of the Personnel Protection Radiation
Monitoring Systemis to nonitor the RHW for airborne contam nation, area radiation

| evel s, and personnel contam nation for personnel protection. The radiation nonitors
used for personnel protection operate whenever radi oactive material is present or
anticipated to be present in the RHW. The Personnel Protection Radiation Mnitoring
System consi sts of approxinmately ten CAMs and approxinmately twelve ARMs. (The exact
nunber in service at any given tinme is determ ned by radiol ogical control personnel.)
PCMs and friskers are |l ocated at appropriate locations. The principal function of
the Process Control Radiation Mnitoring Systemis to renotely survey waste or other
articles to deternine radiation and contam nation levels. Radiation surveys can be
used to support prelimnary radiological analysis of waste itens. The process
control nmonitors include: a fixed |ocation dose rate nonitor, a fixed |ocation high
purity germani um (HPGe) detector, a portable dose rate nonitor (inside the Wrk
Cell), and a glove box dose rate nmonitor. Instrumentation located in radioactive
environments is retrievable for repair or replacenent. Wenever possible, human
interface points are |l ocated in nonradiation areas, and only the instrunent-sensing
device is located in the radiation field. The Process Control Radiation Mnitoring
System equi pnent is used to acquire radiological information about waste or other
objects. Therefore, the primary function of the equipnent is not for personne
protection.

8.4 Cccupational Dose Assessnent

As previously noted, shield walls, shield wi ndows, shield doors, and adm nistrative
controls are the primary neans used to reduce the radiol ogi cal dose to RHW workers
to less than 500 nrem yr, unless appropriate WNSCO nanagenment approval is obtained
that allows for a higher annual dose to a given worker. As part of neeting this

obj ective, the RHW was designed to ensure that the maxi nrumradi ation dose rate for a
full-time occupancy area is 0.1 nremi hr, and the nmaxi numradi ati on dose rate for a
full-time access area is 1.0 nremt, where "t" is the maximum average tinme in hours
per day that the area is expected to be occupied by any one individual . If
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conpliance with full-time access area requirenments would be economical |y infeasible,
i mpractical, or prohibitive, higher dose rates nay be allowed. However, access to
such radiation fields is strictly controlled. 1In these nornmally unoccupied areas,
the maxi num al | owed radi ati on dose rate is 4.0 nrenihr, except when waste packages
are present. Full-time occupancy areas, such as the Operating Aisle, have been

eval uated for shielding requirenments. The design dose rate objective is nmet for the
desi gn basis gamma source within the Wrk Cell, with consideration for both direct
and scattered dose rate to personnel within the OQperating Aisle (WNS, July 2000).

Qperations are conducted in accordance with the requirements of W/DP-010, which
ensures that occupational doses are maintai ned ALARA. The occupational dose for the
entire waste managenent canpaign to be performed at the RHW is estimated to be

48 person-rem This estimate is based on an annual lint of 500 nrem and an average
of 16 workers per year over a siXx-year canpaign

Because of the radioactive material confinenment features and required use of CAMs,
internal radiation dose hazards are not expected to be significant or result in
appreci abl e doses. Appropriate respiratory protection devices are required for entry
into areas where airborne radi oactive material could be present, as deternined by
radi ation protection personnel. Per WDP-179, Respiratory Protection Program Pl an,
respirators are issued only to personnel who are trained, fitted, and nedically
qualified to wear the specific type of respirator

8.5 W/DP Hazards Protection Prograns

A formally docunented heal th physics programfor the WDP has been established in
W/NSCO Pol i cy and Procedure W/-905, Radiation Protection. Site-specific requirenments
for the health physics programare pronul gated in WDP-010, and the RHW i s operated
in conpliance with the requirenments given in that document. An extensive discussion
of the health physics programis presented in Section 8.5.2 of W/NS-SAR- 001

El ements of the hazardous material protection programensure that hazardous materials
are identified, stored, and handled in a manner consistent with the ALARA phil osophy.
W/- 921, Hazards Identification and Analysis, establishes the policy and neans “to
conduct hazards anal yses for all VW/NSCO activities during the work planning process,
prior to conmencenent of work.” W/-921 provides the mechanismfor the Wrk
Oiginator, Wrk Goup Supervisor, and/or Wrk Review Goup to determ ne when the
Hazards Controls Specialists shall be included in the work planning process at a task
level . W/DP-241, Site Health and Safety Pl an, has been prepared to docunent the WDP
Hazar dous Waste Operations and Energency Response (HAZWOPER) Program assign
responsibilities, establish personnel protection standards, prescribe nmandatory
health and safety practices and procedures, and provide for contingencies that may
arise during the performance of hazardous waste operations work activities at the
W/DP. As prescribed by W/DP-011, the site "Right-to-Know' Programis included in the
general enployee training required for all enpl oyees.

8.6 Of-Site Dose Assessnent

Cal cul ations performed in accordance with 40 CFR 61, National Enissions Standards for
Hazardous Air Pollutants, Appendix D nethodol ogy, estinmate the naxi mum abat ed
(potential) effective dose equival ent (EDE) of 3.0E-03 ntremyr to a maximally exposed
off-site individual (MECSI). This represents 3.0% of the Environmental Protection
Agency (EPA) limt requiring an application to nodify or a notification of start-up
to be filed. Therefore, no application to the EPA is required for the RHW. These
calculations are presented in Attachment A to Approval Request Number 2001- 356,
“Summary of Dose Assessment” (W/NS, August 2001) in WUNS Purchase Order #19-85968-C
VS. The potential EDE to the MECSI from“realistic abated” facility enmissions is
estimated to be 2.9E-03 mremyr. Table 8.6-1 presents the estimated potentia

radi onucl i de em ssions associated with the RHW

O her calculations presented in Attachnent A to Approval Request Number 2001- 356,
whi ch were performed in accordance with applicable 40 CFR 61 requirenents,
denonstrate that the realistic unabated radi onuclide em ssions fromthe RHWF
ventil ati on system exhaust stack nust have continuous (realtine) nonitoring in
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accordance with 40 CFR, Section 61.93, "Em ssion nonitoring and test procedures," and
DOE/ EH 0173T, Environmental Regul atory Cuide for Radiol ogical Effluent Mnitoring and
Envi ronment al Surveil | ance

Li quid wastes and the Liquid Waste Col |l ecti on and Transfer System associated with the
RHWF are discussed in Chapter 7. Any RHW |iquid wastes processed through existing
site systens are expected, based on engineering judgnment, to provide a very small to
negligible increase in the estinated dose to the MECSI due to liquid rel eases from
the site as reported in Section 8.6.3.6 of W/NS-SAR-001. Contaninated |iquids that
are generated by WHDP activities are processed through the Low Level WAste Treat nment
System (LLWS) before discharge to the environnent. Effluent fromthis systemis
nmonitored as discussed in Section 8.6.1.1.2 of W/NS-SAR- 001

8.7 Prevention of Inadvertent Criticality

Criticality analyses for the RHW are provided in Nuclear Criticality Safety

Eval uation for the Renote-Handl ed Waste Facility, hereafter referred to as the RHW
W/NS- NCSE- 005. The subj ect docunent was devel oped in accordance with the gui dance
provi ded in DOE- STD-3007-93, Guidelines for Preparing Criticality Safety Eval uations
at Department of Energy Non-Reactor Nuclear Facilities. Table 7.7-4 of W/NS-SAR- 001
shows an estimated 490.81 grams (1.08 Ibs) (U 235 equivalent) are contained in waste
streams 12 through 16 of Table 1.1-1. Table 7.7-4 of W/NS-SAR-001 al so provi des an
estimate of the Cs-137 activity in each of the subject 22 boxes. The total Cs-137
activity shown in Table 7.7-4 is 274.29 curies. Analyses contained in the RHWF W/NS-
NCSE- 005 show that the 274.29 curies of Cs-137 estimated to be contained in the 22
boxes provide the basis for calculating a fissile material inventory of 461 grans
(1.02 I bs). The other waste streans, which are discussed in Section 8.2, are
considered to contain substantially less fissile material than that estimated for the
subj ect 22 boxes.

Though sonme of the SSCs in the RHWF nmay have been designed with consideration for
preventing a criticality event, the RHW W/NS- NCSE- 005 est abl i shes that no passive or
active SSCs are required to ensure that a criticality event in the RHWF is not a
credible event. The anal yses presented in the RHW W/NS- NCSE- 005 are considered to
demonstrate that for the waste streanms proposed to be processed through the RHW, it
is not credible for a criticality event to occur during nornmal operations or because
of credible accident scenarios. An inadvertent criticality event is not credible
because (1) there is a very limted anount of fissile material estimated to be
present in the waste streans (i.e., an anmount |ess than the single paraneter limt of
760 grams (1.67 Ibs) of U235 for a uniform aqueous sol ution per ANSI/ANS-8. 1,

Nucl ear Criticality Safety in Qperations with Fissionable Materials Qutside
Reactors); (2) the fissile material is distributed through a very |large volune and
mass of waste materials, only a snmall percentage of which will be in the RHWF at any
given tinme; (3) the fissile material in the waste streanms is by-and-1arge physically
and/or chemically fixed/bound to the itens that conprise the Table 1.1-1 waste
streanms; and (4) there are no normal operations or credible accidents that are
considered to have the potential to redistribute (and aggregate) a significant anount
of the fissile material, especially in a (water) noderated environnent. Al areas in
the RHW where fissile materials could be present will remain subcritical under al
normal and credi bl e abnormal and acci dent conditions.

Liquid transfers fromthe RHW Liquid Waste Coll ection and Transfer Systemto other
facilities or systens at the WDP nust conply with PSR-1, Requirenents for Liquid
Transfers of Fissile Material.

Only 208 liter (55 gal) drums or Standard Waste Boxes (SWBs) are used for packagi ng
transuranic (TRU) wastes. Waste containing fissile material (which includes waste
desi gnated as TRU waste) are packaged and managed in a nmanner that conplies with the
requi renents given in PSR- 6, Fissile Material Packagi ng and Storage Requirenents.

The fissile material loading linmts given in PSR-6 are nore restrictive than those

gi ven in DOE/ W PP-02-3122, Contact-Handl ed Transurani c Waste Acceptance Criteria for
the Waste Isolation Pilot Plant. Hence, the fissile |oading of 208 liter (55 gal)
drunms or SWBs in accordance with PSR-6 will not preclude shipping of those containers
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to the Waste Isolation Pilot Plant (WPP) should their shipnment to that repository be
aut hori zed.

8.8 Fire Protection

Chapter 5 of this SAR describes the fire detection and suppression systens in the
RHWF. The W/DP fire and expl osion protection programis discussed in Section 4.3.6
of W/NS- SAR-001. The W/DP fire protection program delineated in WDP-177, WDP Fire
Protection Manual, is based on the fire protection-related requirenents in DOE O der
420. 1A, Facility Safety. DOCE Order 420.1A requires a Fire Hazards Analysis (FHA)
docunment to be developed for all nuclear facilities. Admnistrative controls,
procedures, and training to prevent fires and expl osions are presented in WHDP-177.
Requirements to test and maintain fire protection systens in an operationally ready
status are al so addressed.

VWUNS- FHA- 014, Fire Hazards Anal ysis Renote-Handl ed Waste Facility concludes that the
passive and active features and fire protection features of the RHWF will provide
suf ficient protection against the hazards associated with the facility.
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1 TABLE 8. 2-1

2 BOUNDI NG MATERI AL AT RI SK FOR CREDI BLE ACCI DENTS

3 Radi onucl i de Activity (a)td Radi onucl i de Activity (a) o

4 C 14 4. 67E-03 Rn- 220 5. 12E- 02

5 Fe- 55 6. 57E- 04 Fr-221 7. 89E- 05

6 Ni - 59 3. 39E- 03 Ra- 224 5.12E-02

7 Co- 60 1. 89E-01 Ra- 225 7. 89E- 05

8 Ni - 63 2.67E-01 Ra- 226 9. 65E- 09

9 Se- 79 1. 37E-03 Ac- 225 7. 89E- 05
10 Sr-90 1. 65E+02 Ac- 227 3. 23E-08
11 Y-90 1. 65E+02 Th-228 5. 11E- 02
12 Zr- 93 8. 39E- 03 Th-229 7. 89E- 05
13 Nb- 93m 7. 28E- 03 Th-230 3. 97E- 06
14 Tc-99 5. 80E- 02 Th-231 8. 49E- 04
15 Ru- 106 3. 62E- 08 Th-234 7. 13E- 03
16 Rh- 106 3. 62E- 08 Pa- 231 2. 02E- 07
17 Pd- 107 4. 54E- 05 Pa- 233 9. 14E- 04
18 Sh- 125 2. 12E- 03 Pa- 234m 7.13E-03
19 Te-125m 5. 17E- 04 Pa- 234 9. 27E- 06
20 Sn- 126 1. 48E-03 U 232 5. 06E- 02
21 Sb- 126 2. 08E- 04 U 233 7.98E-02
22 Sb-126m 1. 48E-03 U 234 3. 86E- 02
23 Cs-134 2. 04E- 03 U 235 8. 49E- 04
24 Cs-135 5. 49E- 03 U- 236 2.52E- 03
25 Cs-137 1. 81E+02 U 237 1. 68E-03
26 Ba- 137m 1. 71E+02 U 238 7.13E-03
27 Ce- 144 1. 05E- 10 Np- 237 9. 14E- 04
28 Pr-144 1. 03E-10 Np- 238 1. 22E-04
29 Pm 147 1.14E-01 Np- 239 1. 71E-01
30 Sm 147 5.24E-11 Pu- 238 1. 15E+01
31 Sm 151 6. 41E+00 Pu- 239 3. 21E+00
32 Eu- 152 6. 56E- 03 Pu- 240 2. 44E+00
33 Eu- 154 1. 12E+00 Pu- 241 7. 01E+01
34 Eu- 155 6. 38E- 02 Pu- 242 3. 20E- 03
35 Tl - 208 1. 84E-02 Am 241 5. 31E+00
36 Tl - 209 1. 66E-06 Am 242m 2. 72E-02
37 Pb- 209 7. 89E- 05 Am 242 2. 71E- 02
38 Pb- 212 5. 12E- 02 Am 243 1. 71E-01
39 Bi -212 5.12E-02 Cm 242 2. 24E- 02
40 Bi - 213 7. 89E- 05 Cm 243 7. 00E- 04
41 Po- 212 3. 28E- 02 Cm 244 3.52E-01
42 Po- 213 7. 73E- 05 Cm 245 8. 25E- 05
43 Po- 216 5. 12E- 02 Cm 246 1. 30E-05
44 At -217 7. 89E- 05
45 Not e:

46 [1] As contained in waste streans 12 through 16 identified in Table 1.1-1.
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TABLE 8. 6-1

ESTI MATED POTENTI AL Al RBORNE RADI OACTI VE EM SSI ONS FROM THE RHWF

Radi onucl i de Maxi mum Abat ed (C ) Boundi ng Realistic Real i sti c Abat ed
(Permtting) Unabated (G )Y (G)
(Moni t ori ng)

H 3 1. 36E- 02 1. 36E-02 1. 36E- 02

C 14 5. 55E- 02 5. 55E- 02 5. 55E- 02
Co- 60 1. 38E-09 1. 38E-03 3. 44E- 12
Sr-90 1. 80E- 06 1. 80E+00 4. 50E- 09
-129 8. 52E- 05 8. 52E- 05 8. 52E- 05
Cs- 137 1. 98E- 06 1. 98E+00 4. 95E- 09
Pm 147 5. 04E- 10 5. 04E- 04 1. 26E-12
Sm 151 7.42E-08 7.42E- 02 1. 85E- 10
Eu- 154 1. 01E-08 1. 01E-02 2.53E-11
Pu- 238 1. 32E- 07 1. 32E-01 3.30E-10
Pu- 239 3. 80E- 08 3. 8E-02 9. 50E- 11
Pu- 240 2. 90E-08 2. 90E- 02 7.25E-11
Pu- 241 6. 98E- 07 6. 98E- 01 1. 74E- 09
Am 241 4. 31E- 08 4. 31E-02 1. 08E- 10
Am 243 2. 03E- 09 2. 03E- 03 5. 07E-12
Cm 244 3. 64E-09 3. 64E- 03 9. 09E-12

Not e:
[1] The realistic unabated em ssion was cal cul ated solely on the basis of the

i nventory and airborne

controls.

rel ease factor.

No credit was taken for effluent
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9.0 HAZARD AND ACCI DENT ANALYSES

9.1 Hazard Analysis

The systematic anal ysis of hazards associated with the Renote-Handl ed Waste Facility
(RHWF) has been acconplished through the conpletion of a Process Hazards Anal ysis
(PHA), which is presented in Table 9.1-1. The PHA provides a qualitative analysis of
t he hazards associated with the RHWF and rel evant preventive and nmitigative features.
I nformati on gained through this analysis is then used in selecting accidents to be
further analyzed in a nore rigorous quantitative fashion (in Section 9.2) and in
appl yi ng the graded approach to facility and process descriptions provided throughout
this Safety Analysis Report (SAR

9.1.1 Methodol ogy

A PHA has been devel oped for the RHW that is consistent with hazard anal ysis

gui del i nes provided in DOE- STD-3009-94, Preparation Guide for U S. Departnent of
Energy Nonreactor Nuclear Facility Safety Analysis Reports. A hazard should be
understood as “a source of danger, with the potential to cause illness, injury, or
death to personnel.” A PHA consists of two primary steps, nanely, hazard
identification and hazard eval uation

9.1.1.1 Hazard ldentification Methodol ogy

The process of acconplishing the PHA identifies the hazards in terns of quantity,
form location, potential initiating events, and other events that could result in an
undesi rabl e consequence. To ensure a conprehensive, systematic anal ysis was
performed, a thorough review of many of the RHW design-rel ated docunments was
performed. Additionally, the RHWF Prelimnary Safety Anal ysis Report (PSAR) provided
a useful basis for developing the PHA presented in Table 9. 1-1.

9.1.1.2 Hazard Eval uati on Met hodol ogy

Eval uation of hazards for the PHA required the qualitative assessnent of event
consequences and frequencies. Qualitative consequence and frequency classifications
used in Table 9.1-1 are as foll ows.

Qualitative Consequence C assification

Negligi bl e Negligible on-site and off-site inpact on people or the

envi rons.

Low M nor on-site and negligible off-site inpact on people or the
envi rons.

Moder at e Consi derabl e on-site inpact on people or the environs; only
m nor off-site inpact.

Hi gh Consi derabl e on-site and off-site inpacts on people or the
envi rons.

Qualitative Frequency d assification

Anti ci pated (10''>f>10"2) Incidents that may occur several tines during the
lifetime of the facility.

Unli kely (10°2>f>10%) Accidents that are not anticipated to occur during
the lifetime of the facility.

Extremely Unlikely (104>f>10% Accidents that will probably not occur
during the life cycle of the facility.

I ncredible (105>f) Accidents that are not credible.

(“f” is the frequency of a given event per year.)
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For each event in Table 9.1-1, a risk factor has been devel oped that is based on the
consequence and frequency for the event. The value of the risk factor is determ ned
froma three-by-three frequency and consequence-ranking matrix which is shown in
Figure 9.1-1. Events with negligible consequences or a frequency of occurrence of

| ess than or equal to 1E-06 per year were assigned a risk factor of zero (0).
Incredi bl e events that have been further evaluated as an accident in Section 9.2 are
assigned a risk factor of “IE" (incredible but eval uated).

9.1.2 Hazard Analysis Results
9.1.2.1 Hazard Identification

Wth the exception of lead, only m nor amounts of nonradi oactive hazardous el ements
and chenicals are expected to be present in the waste streans that are processed
through the RHWF. Chapter 8 addresses the linmted extent to which nonradioactive
hazardous el ements and chemicals are expected to be associated with RHW operations.
Chapter 8 al so addresses the reasons that | ead does not pose a significant hazard to
wor kers or the public during routine operations or accident conditions. In
consideration of the information in Chapter 8, the PHA provided in Table 9.1-1 and
the accidents analyzed in Section 9.2 only address radiol ogi cal hazards.

In devel oping potential initiating events, energy sources were identified. The
activities conducted in the RHWF are prinmarily physical in nature (e.g., waste
handl i ng, size reducing, and repackagi ng), presenting |ow inherent operational energy
sources. Therefore, the primary potentially substantial energy sources associ ated
with credible accident scenarios are those that either (1) involve nmechanica
processes such as lifting or transporting/transferring a heavy object such as a waste
container or, (2) involve flamuable fluids used to achi eve nechani cal processes
(e.g., the diesel fuel and hydraulic fluid in a transport vehicle such as a forklift,
or the hydraulic fluid that may be used to operate select cutting and shearing

equi pent in the Wrk Cell). Additionally, there is a theoretical potential that
hydr ogen exi sts above the |l ower explosive lint in a few of the waste containers.

O her energy sources such as conpressed air and pressurized water were identified,

but these energy sources are not considered to have the potential to serve as
initiators of accident sequences with other than non-trivial radiologica

consequences to receptors of interest.

The radiol ogi cally contami nated waste streans identified in Table 1.1-1 present the
hazardous material associated with RHW operations. Sone of these waste streans have
hi gh ganmma activity associated with them and hence have relatively | arge dose rates
associ ated with them Maintaining adequate shiel ding between these waste streans and
workers is an inportant safety consideration, as is naintaining confinement to avoid
an uncontrol |l ed rel ease of radioactive nateri al

9.1.2.2 Hazard Categori zation

The hazard category for the RHWF is discussed in Section 1.5. The RHW is a hazard
category 2 nuclear facility.

9.1.2.3 Hazard Eval uation
9.1.2.3.1 Summary of Significant Wrker-Safety Features

Section 8.1.4 itemnizes features included in the RHW in order to provide reasonable
assurance of public, worker, and environnmental protection in normal, off-normal, and
accident conditions. The concrete walls in the cell areas and the shield wi ndows are
the nost significant el ement of the worker-safety features included in the facility
because they are passive in nature. Engineered safety features that are active in
nature (see Section 8.1.4 for description) and adm nistrative controls are additiona
features protective of workers. Since radiological hazards are the primary concern
in the RHWF, requirenents in W/DP-010, W/DP Radi ol ogi cal Controls Mnual, are key
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wor ker-safety features anong the set of administrative controls though controls to
protect workers from nonradiol ogi cal hazards al so apply.

9.1.2.3.2 Accident Selection

The identification of accidents presenting the greatest risk to on-site individuals
and the off-site public is one of the primary goals of the PHA. These accidents
present the greatest risks based on acci dent consequence and frequency

consi derations. The credible accidents |isted bel ow were selected for further

eval uation because they were identified in the PHA as having a risk factor greater
than or equal to three (3).

1) An “extrenmely unlikely” scenario that danages (e.g., crushes) all of the
exhaust ventilation systemfilter houses located in the Wrk Cel

2) An “antici pated” container rupture, breach, or fluid leak resulting in a
substantial release occurring in the Receiving Area, Buffer Cell, or Externa
Area such as the Chemical Process Cell Waste Storage Area (CPC WBA)

3) An “unlikely” fire/explosion resulting in a substantial release occurring in

the Receiving Area, Buffer Cell, Wrk Cell, Waste Packagi ng Area, or Load
Qut/ Truck Bay Area

4) An “extrenely unlikely” fire resulting in a substantial release occurring in
an External Area such as the CPC WA

Two Beyond Design Basis Accidents (BDBAs) were selected for further evaluation during
devel opnent of the PHA. These three accidents have a risk factor of “IE" (incredible
but eval uat ed).

1) A beyond design basis seismc event.

2) An explosion in the Wrk Cell resulting in a substantial rel ease, hypothesized
to occur due to entrance of natural gas into the Wirk Cell and entailing the
conpl ete destruction of the RHW

9.1.3 Evaluation Quidelines (EGs)

The EGs used at the West Valley Denonstration Project (WDP) are presented in
WUNS- SAR- 001, Safety Anal ysis Report for WAste Processing and Support Activities,
Section 9.1.3. The radiological EG are as foll ows:

Public Radiological EG Mannade Design Basis Accidents (DBAs)/Eval uation
Basi s Accidents (EBAs) shall not cause doses to the nmaximally exposed off-site
i ndividual (MECSI) greater than: (1) 0.5 remfor accidents with estimated
frequenci es <1E-01 per year but >1E-02 per year; (2) 5 remfor accidents with
esti mated frequencies <1E-02 per year but >1E-04 per year; and (3) 25 remfor
accidents with estimted frequenci es <1E-04 per year but >1E-06 per year. The
value of 25 remis not to be used as a “hard” pass/fail level. Radiologica
consequences shoul d be conpared against this EG to determ ne whether they
chall enge the EG rather than exceed it. This is because consequence

calcul ations are highly assunption driven and uncertain. Mannade DBAs/ EBAs
with estimated frequenci es <1E-06 per year are not considered credible. These
EGs are depicted graphically in Figure 9.1-2.

On-Site Radiological EG Minmade DBAs/ EBAs shall not result in cal cul ated
doses at the On-site Evaluation Point (OEP) (640 m[2,100 ft]) greater than
(1) 5 remfor accidents with estinmated frequencies <1E-01 per year but >1E-02
per year; (2) 25 remfor accidents with estimted frequencies <1E-02 per year
but >1E-04 per year; and (3) 100 remfor accidents with estinmated frequencies
of <1E-04 per year but >1E-06 per year. Mannmade DBAs/EBAs with esti mated
frequenci es <1E-06 per year are not considered credible. These EG are

depi cted graphically in Figure 9.1-3.

Nat ural phenonena i nduced DBAs/ EBAs with frequencies of occurrence defined by
appl i cabl e design criteria docunents are conpared agai nst the foll ow ng EGs.
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Public Radiological EG Natural phenonena i nduced DBAs/EBAs shall not cause
doses to the MECSI greater than 25 rem The value of 25 remis not to be used
as a “hard” pass/fail level. Radiological consequences should be conpared
against this EGto determ ne whether they challenge the EG rather than exceed
it. This is because consequence cal cul ations are highly assunption driven and
uncertai n.

On-Site Radiological EG On-site nunerical EGs are not required for safety
assurance in the analysis of accidents induced by natural phenonena. Severe
nat ural phenonmena present hazards to on-site personnel that are dominated by
nonr adi ol ogi cal concerns. |If the natural phenonena resistance capabilities
for structures, systens, and conponents are exceeded, then the consequences of
the natural phenonenon itself pose a greater risk to worker health and safety
than any exposure to radioactive nmaterial released by the event.

9.2 Accident Anal yses
9.2.1 Methodol ogy

Acci dent anal yses are performed through the use of established and accepted
references and conputer codes. Conputer codes used in accident analyses are verified
per approved procedures prior to use. Specifically, the requirenents of EM 125,
Verification, Validation, and Control of Conmputer Software, are inplenmented for
conputer codes that are used to perform accident anal yses. Accidents analyzed in
this SAR represent the bounding accident for a particular event type (e.g., container
failure, filter damage, fire, explosion). Events presenting the greatest risk have
been identified through the PHA previously discussed.

Anal yses to eval uate the consequences of airborne radiological releases utilize
source ternms devel oped from gui dance given in DOE- HDBK-3010-94, Airborne Rel ease
Fractions/ Rates and Respirable Fractions for Non-Reactor Nuclear Facilities; site-
specific dispersion factors cal cul ated using the PAVAN conputer codes (Pacific

Nort hwest Laboratory Novenber 1982); and radi ol ogi cal dose conversion factors given
in DOE/ EH- 0071, Internal Dose Conversion Factors for Calculation of Dose to the
Public. Dispersion factors associated with prescribed atnospheric conditions (i.e.
stability class "F' nmeteorology and a wind speed 1 nis [2.2 nph]) are provided in
W/DP- 065, Manual for Radi ol ogi cal Assessnent of Environnmental Rel eases at the WODP
A maxi num two- hour exposure tinme for potentially affected individuals is assuned,
consistent with the guidance provided in Appendi x A of DOE-STD-3009-94. The
breathing rate used for potentially affected individuals is 0.333 L/s (0.012 ft3s)
(1 CRP 23, Cctober 1974).

Site-specific dispersion factors (x/ Q values) are cal cul ated usi ng the PAVAN conput er
code, which inplenments the guidance provided in Regul atory Guide 1.145, Atnospheric
Di spersion Mdels for Potential Accident Consequences Assessnents at Nucl ear Power
Plants. The x/Q cal culations are based on the theory that material released to the
at mosphere will be nornmally distributed (Gaussian di spersion) about the plune center-
line. A straight-line trajectory is assunmed between the point of release and al

di stances for which the x/ Q val ues are cal cul at ed.

The PAVAN program uses mneteorol ogical data in the formof joint frequency
distributions of hourly averages of wind direction and wi nd speed by atnospheric
stability class. Wnd direction is distributed into 16 sectors (N, NNE, NE, ...) and
atnospheric stability is distributed into 7 classes (A-G. For each of 16 downw nd
sectors, the program cal cul ates x/ Q val ues for each conbi nati on of wi nd speed and
atnospheric stability at the site boundary for the respective sector. The x/Q val ues
cal cul ated for each sector are then ordered fromgreatest to smallest and an

associ ated cumul ative frequency distribution is derived based on the frequency
distribution of wind speed and stabilities for that sector. The programthen
determines for each sector an upper envel ope curve based on these data such that no
pl otted point is above the curve. Fromthis upper envel ope, the x/ Q value which is
equal ed or exceeded 0.5% of the total tinme is obtained. The maxi mum 0.5% x/ Q val ue
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fromthe 16 sectors becones the naxi num sector x/ Q val ue, which has been used in
consequence analyses in this SAR  See W/DP-065 for additional information

Anot her techni que that

can be enpl oyed to devel op conservative x/Q values is

directionally independent (i.e., determ ned on an “overall site basis”), as opposed

to the 0.5% directiona

Iy dependent technique discussed in the previous paragraph

Regarding the directionally independent technique, Regulatory Guide 1.145 states the

followi ng: “An overal

curul ative probability distribution for all directions

conbi ned should be constructed. A plot of x/Q versus probability of being exceeded

shoul d be made, and an

upper bound curve should be drawn. The 2-hour ¥/ Q val ue that

is exceeded 5 percent of the tine should be selected fromthis curve as representing
the di spersion condition indicative of the type of release being considered.” Based

on gui dance presented

n Regul atory Guide 1.145, the higher value of the maxi mum

sector x/Q (0.5%value) or the 5 percent overall site x/Q should be used in

eval uati ons. WHDP-065

used the guidance presented above to determine that the

maxi mum sector 0.5% x/ Q val ue woul d be used for the nmaxi mally exposed individual dose
cal cul ations. The expression “site-specific 95% neteorol ogy” is often used to
communi cate the 5% directionally i ndependent techni que, although maxi num sector 0.5%
x/ Q val ues are used for dose calculations in this SAR The rationale for this is
established in Regulatory Quide 1.145, which states that “selection of the 0.5

percent level is based

on an equality, w thout consideration of plunme meander

between the 5 percent directionally independent evaluation of x/Q and the 0.5 percent
directionally dependent eval uation of x/Q averaged over a reasonably representative

nunmber of existing nucl

ear power plant sites.” Gven the established equality

bet ween the two techni ques, and given the fact that the expression “site-specific 95%
nmet eorol ogy” is often used to comunicate the 5% directionally independent technique,
the term nol ogy “site-specific 95% neteorol ogy” is used in this SAR to conmunicate
conservatively devel oped site-specific x/Q val ues.

9.2.1.1 Initiating Event Summary

Initiating event summari es have not been provided for accident evaluations in this

SAR as all assessnents

deterministically assune the occurrence of a particular

accident event, with no regard for the mechani sms or chains of events necessary to

arrive at the anal yzed

event. Exceptions to this general rule are nmade only to the

extent necessary to adequately “define” a given accident for cal cul ational purposes.

9.2.1.2 Scenario Deve

opment

Acci dent scenarios have been provided in sufficient detail to support the eval uation
of source terms used in the calculations. Scenario devel opnents deterministically
assume the occurrence of a particular accident event, with no regard for the
mechani snms or chains of events necessary to arrive at the anal yzed event. Exceptions
to this rule are made only to the extent necessary to adequately “define” a given
acci dent for cal cul ational purposes.

9.2.1.3 Source Term Anal ysi s

For radi ol ogi cal accident scenarios, source ternms are cal cul ated based on the nethod
descri bed in DOE- HDBK- 3010-94. This calculation requires quantification of Material -
at-Ri sk (MAR), Danage Ratio (DR), Airborne Release Fraction (ARF) or Accident Rel ease

Rate (ARR), Respirable
Source Term = MAR x DR
to a val ue of one.

Fraction (RF), and Leakpath Factor (LPF) and is given as:
X ARF x RF x LPF. For all evaluations, the DR and LPF are set

Wth the exception of the beyond design basis criticality accident, the estinmates of
MAR for each accident evaluated in this SAR are based on a WHDP-specific spent

nucl ear fuel distributi

on of radionuclides. For each accident, the potenti al

accident source termis calculated for all radionuclides, with due consideration for
the ARFs and RFs that are appropriate for each radionuclide type (i.e., non-volatile,
sem -vol atile, and volatile) given the nature of the energetics associated with a
given accident. Fromthis list, only those radionuclides that contribute greater

than 0.1% of the total

ef fective dose equivalent (TEDE) are shown in the accident
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summary tables (i.e., Tables 9.2-1 through 9.2-7). The only exception is for
Table 9.2-6, where it was considered appropriate to show all of the radionuclides
included in the evaluation of a beyond design basis criticality accident.

9.2.1.4 Consequence Analysis

Consequences of radiological accidents in this SAR are cal cul ated for both on-site
and of f-site individuals. Al accident-related releases evaluated in this SAR are
nodel ed as ground-|evel releases. Consistent with relevant guidance for nodeling
accidents, there are no elevated rel ease acci dent scenarios because the RHW stack is
of insufficient height to credit when perform ng acci dent consequence anal yses.
Consequences are calculated for an on-site and off-site receptor with stability class
"F" neteorology and a wind speed 1 nis (2.2 nph). On-site doses are cal cul ated at
the CEP which is located 640 m (2,100 ft)fromthe center of the accident rel ease.
Doses to off-site receptors are calculated at the nearest site boundary fromthe RHW
exhaust ventilation stack. This corresponds to a distance of 850 m (2,790 ft).

Doses are also calculated for off-site receptors using site-specific 95% net eor ol ogy.
For the RHWF, the distance and direction associated with site-specific 95%
meteorology is 1,300 m (4,265 ft) north north-west (NNW.

The RHWF and CPC WBA are located in close proximity to each other. Hence,
consequence anal yses for accidents at the CPC WSA use the sane di stances to receptors
as consequence anal yses for the RHW

9.2.1.5 Conparison to Quidelines

CGui del i nes used for the conparison to accident anal ysis consequences are given in
Section 9.1.3. @uidelines for radiol ogi cal consequences due to operating and natura
phenonena-i nduced acci dents are provided. The nmaxi num al | owed consequences for
radi ol ogi cal accidents are given in Figures 9.1-2 and 9.1-3. For the purposes of
eval uation of Unreviewed Safety Questions, the EGs present the safety basis risk for
RHWF-r el at ed operations and activities, including on-site transfer of wastes to and
fromthe RHWF.

9.2.2 Design Basis Accidents

Qperational accidents are those events having internal initiators, such as fires,
expl osions, or spills. Consequences of these accidents are eval uated agai nst EGs
given in Section 9.1.3 based on the frequency of occurrence.

9.2.2.1 Damage to Exhaust SystemFilters Located in the Wrk Cel
9.2.2.1.1 Scenario Devel opnent

The contam nated area exhaust ventilation systemincludes 24 filter houses |ocated
along the east wall of the inside of the Wrk Cell. Each house contains one nedi um
efficiency filter and one high efficiency filter. The nmediumefficiency filter is
30.48 cmx 60.96 cmx 10.16 cm (12 in x 24 in x 4 in), and the high efficiency filter
is 30.48 cmx 60.96 cmx 29.21 cm (12 in x 24 in x 11.5 in). There are four banks of
filters, with each bank containing six filter housings. An “extrenely unlikely”

acci dent such as simnul taneous crushing of the 24 filter banks is postulated. No
credit is taken for the ventilation systemfilters |ocated downstream of these in-
cell filters in the Exhaust Ventilation Filter Room

9.2.2.1.2 Source Term Anal ysi s

To determi ne a reasonably bounding MAR in the 24 filter housings, the two filters
contained in each filter housing were nodel ed as one filter that has a dose rate of
15 R'hr at 15.24 cm (6 in) fromthe mdpoint of the filter's face. Fromthis
nmodel i ng, which entailed the use of the conmputer code McroShield 5.05, a Cs-137

| oadi ng was cal cul ated, which in turn was used to cal cul ate the anount of activity of
ot her radionuclides on the filter. (In equilibrium for each curie of Cs-137, a beta
particle emtter, there exists 0.946 curies of Ba-137m a ganma ray emtter.) A
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factor in selecting the anal yzed dose rate was operating experience in sinmlar
facilities at the W/DP. Another factor is that Section 3.6 of Specification 79303-
236-01, In-Cell Filters Specification, stipulates a design operating environment for
the filters of “15 R/ hr maxi mum dose rate over 20 years.” |If a filter is producing a
dose rate of 15 R'hr at a distance of 15.24 cm (6 in) fromits face, the filter nedia
is being exposed to a substantially higher dose rate. In consideration of these
facts, and the fact that the accident is postulated to affect all 24 filter housings,
nmodeling 48 filters (i.e., the nediumefficiency filter and high efficiency filter

wi thin each of the 24 filter housings) with a dose rate of 15 R'hr at 15.24 cm (6 in)
as the basis for the MAR is considered to represent a situation that is not credible.
It was determined through the use of McroShield 5.05 that one curie of Cs-137 (0.946
curies of Ba-137m) produces a dose rate of 6.54 R hr, and hence 2.29 curies of Cs-137
(2.17 curies of Ba-137m) would produce a dose rate of 15 R'hr. Twenty-four filters
mul tiplied by 2.29 curies of Cs-137 per filter yields 54.96 curies of Cs-137. To
determine the MAR in 24 filter housings, 54.96 curies of Cs-137 was divided by the
Cs-137 activity (181 curies) shown in Table 8.2-1. That value, 0.304, was nultiplied
by the activity given for each of the other 80 radi onuclides shown in Table 8.2-1
Hence, the MAR in the 24 filter houses corresponds to 30.4%of the activity estinmated
to be present in the containers of CPC conponents and debris (discussed in

Chapter 8).

The boundi ng ARF of 5.0E-04 and RF of 1.0 for “crush-inpact stresses” on high
efficiency particulate air (HEPA) filters are taken from Section 5.4.4.1 of

DOE- HDBK-3010-94. It is noted that the ARF value is larger than that for the thermnal
stress of HEPA filters. Section 5.4.1 of DOE-HDBK-3010-94 provides a boundi ng ARF of
1.0E-04 and RF of 1.0 for “the inpact of heat upon | oaded HEPA filters.”

9.2.2.1.3 Analysis of Results

Table 9.2-1 presents the dose at the OEP and to the MECSI fromthe sinultaneous
damage of all 24 Work Cell exhaust systemfilter houses. The maxi num TEDE at the OEP
has been calculated to be 0.797 rem as shown in Table 9.2-1. The TEDE received by
the MECSI has been calculated to be 0.496 rem

9.2.2.1.4 Conparison w th Quidelines

The dose to the MECSI of 0.496 rem TEDE and the dose to a receptor at the COEP of
0.797 rem TEDE due to the sinultaneous damage of the 24 exhaust systemfilter houses
located in the Wirk Cell are below the radiol ogical EGs for an “extrenely unlikely”
accident as presented in Section 9.1.3.

9.2.2.2 Waste Container Failure
9.2.2.2.1 Scenario Devel opnent

Numer ous waste containers nust be transported to the RHW. Sonme of these containers
may be in a degraded condition. Transport operations nmay entail the lifting of waste
containers to place themon a truck bed or forklift. Additionally, containers nust
be transferred froma forklift or other vehicle onto the powered rollers in the
Receiving Area. An accident involving container rupture, breach, or fluid |eak
resulting in a substantial release, is postulated to occur in the Receiving Area,
Buffer Cell, or External Area such as the CPC WSA. The specific accident scenario
envi si oned assunes that one of the 22 CPC WSA containers (i.e., waste streans 12
through 16 in Table 1.1-1) structurally fails during lifting, allowing its contents
to free fall onto the top of another container which is assuned to catastrophically
fail. Each of the containers involved in the accident is assuned to contain a
quantity of radioactive material that is equal to the amount estinmated to be
contained in Container 3C2 (which is one of the two containers that conprise waste
stream 14 as shown in Table 1.1-1). O the containers of conponents and debris that
were generated as the result of the disassenbly and renoval of various conponents
fromthe CPC, Container 3C-2 is estimated to contain the |argest inventory of

radi oactive material. This accident is considered an “antici pated” event.
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9.2.2.2.2 Source Term Anal ysi s

As shown in Table 7.7-4 of W/NS-SAR- 001, Container 3C-2 is estimated to contain the

| argest Cs-137 inventory of 22 CPC WSBA containers that were generated as the result
of the disassenbly and renoval of various conmponents fromthe CPC. Decay correction
of the Cs-137 inventory in Container 3C2 yields 23.5 curies of Cs-137 in

Contai ner 3CG-2 as of July 2004. (The decay period of 18 years corresponds to the
time fromJuly 1, 1986 to July 1, 2004.) The Cs-137 activity is doubled to 47.0
curies to account for the fact that the scenario envisions two containers being
involved in the accident. To determine the MAR involved in the accident, 47.0 curies
of Cs-137 was divided by the Cs-137 activity (181 curies) shown in Table 8.2-1. That
val ue, 0.26, was nultiplied by the activity given for each of the other 80

radi onucl i des shown in Table 8.2-1. Hence, the MAR in the subject accident scenario
corresponds to 26.0% of the activity estimated to be present in the containers of CPC
conponents and debris (discussed in Chapter 8).

The bounding ARF of 1.0E-03 and RF of 0.1 for free fall inpact stresses are taken
from Sections 5.2.3.2 and 4.4.3.3.2 of DOE-HDBK-3010-94.

9.2.2.2.3 Analysis of Results

Table 9.2-2 presents the dose at the OEP and to the MECSI fromthe failure of two
wast e containers. The maxi num TEDE at the OEP has been calculated to be 0.136 rem
as shown in Table 9.2-2. The TEDE received by the MECSI has been cal culated to be
8.49E-02 rem

9.2.2.2.4 Conparison w th Quidelines

The dose to the MECSI of 8.49E-02 rem TEDE and the dose to a receptor at the CEP of
0.136 rem TEDE due to the failure of two waste containers are bel ow the radiol ogi ca
EGs for an “anticipated’” accident as presented in Section 9.1.3.

9.2.2.3 Fire/Explosion in the RHW
9.2.2.3.1 Scenario Devel opnent

A firelexplosion is postulated that results in a substantial release occurring in the
Receiving Area, Buffer Cell, Wrk Cell, Waste Packagi ng Area, or Load Qut/Truck Bay
Area. Exanples of envisioned scenarios include a hydrocarbon fuel -based
fire/explosion in the Load Qut/Truck Bay Area, and a fire/explosion in the Wrk Cel
due to a hydrogen-air mxture in a waste container being ignited while opening the
container. This accident is considered an “unlikely” event.

9.2.2.3.2 Source Term Anal ysis

The MAR for the subject accident scenario is considered to be reasonably bounded by
twice the estimated radi ol ogi cal inventory contained in Box 3C-2. O the containers
of conponents and debris that were generated as the result of the disassenbly and
removal of various conponents fromthe CPC, Box 3C-2 is estimated to contain the

| argest inventory of radioactive material. Hence, as presented above in Section
9.2.2.2.2, the MAR in the subject accident scenario corresponds to 26.0% of the
activity estimated to be present in the containers of CPC conponents and debris

(di scussed in Chapter 8). The MAR postulated for this scenario is considered to be
reasonabl y boundi ng since the RHW i s designed and operated to naintain a steady

t hroughput, and the Load Qut/Truck Bay Area is not to be used for interimor |ong-
termstorage of (newly filled) waste containers.

The boundi ng ARF for nonvol atil e radi onuclides of 5.0E-03 and RF of 0.3 for

expl osion-rel ated forces are taken from Section 4.4.2.2.2 of DOCE-HDBK-3010-94. The
boundi ng ARF for sem volatile radionuclides of 9.2E-02 and RF of 1.0 are taken from
Section 4.3.1.3.3 of DOE-HDBK-3010-94. Senmivolatile elenments include carbon

sel enium ruthenium tellurium cesium and polonium The bounding ARF for volatile
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415 radi onuclides of 0.85 and RF of 1.0 are also taken from Section 4.3.1.3.3 of

416 DCE- HDBK- 3010-94. It is assuned that the source termis not reduced by filtration
417 9.2.2.3.3 Analysis of Results

418 Table 9.2-3 presents the dose at the OCEP and to the MECSI froma fire/explosion in
419 the RHMWF. The maxi num TEDE at the OEP has been calculated to be 2.10 rem as shown
420 in Table 9.2-3. The TEDE recei ved by the MECSI has been calculated to be 1.31 rem
421 9.2.2.3.4 Conparison wi th Quidelines

422 The dose to the MECSI of 1.31 rem TEDE and the dose to a receptor at the OEP of 2.10
423 rem TEDE due to a fire/explosion in the RHW are bel ow the radi ol ogi cal EGs for an
424 “unlikely” accident as presented in Section 9.1.3.

425 9.2.2.4 Fire in an Area External to the RHW (CPC WBA)

426 9.2.2.4.1 Scenario Devel opnent

427 Afire is postulated that results in a substantial release occurring in an Externa
428 Area such as the CPC WSA. The specific scenario considered entails a diesel fue

429 pool fire occurring in the CPC WA as a result of a leak in the fuel tank or fuel

430 line of a transport vehicle (e.g., a forklift or truck). The envisioned accident

431 scenari o includes the concept that the contents of a few of the containers of CPC
432 conponents and debris could be meaningfully “thermally stressed” by the fire. It is
433 not considered credible that a fire could significantly “thermally stress” the

434 contents of all containers given (1) the amount of diesel fuel potentially involved
435 in the accident; (2) the area covered by the containers; (3) the nature of the floor
436 in the CPC WA (i.e., a gravel pad with soil below); (4) the substantial heat sink
437 provided by the | arge carbon steel containers; and (5) the construction material of
438 the CPC WBA structure (i.e., 12-gauge gal vani zed steel panels). This accident is
439 consi dered an “extrenely unlikely” event.

440 9.2.2.4.2 Source Term Anal ysi s

441 It is conservatively assunmed that the MAR for the subject accident scenario is

442 equi valent to the estinmated radiological inventory in the containers of conponents
443 and debris that were generated as the result of the disassenbly and renoval of

444 various conponents fromthe CPC. Hence, the inventory of radioactive materials shown
445 in Table 8.2-1 is the MAR

446 Primarily because of the potential for in-leakage of precipitation into one or nore
447 of the containers, it is conservatively assunmed that 10% of the MAR is in solution
448 The boundi ng ARF for nonvol atile radi onuclides of 2.0E-03 and RF of 1.0 for the

449 “boi I i ng of aqueous solutions” are taken from Section 3.2.1.3 of DOE- HDBK- 3010- 94.
450 The boundi ng ARF for nonvol atile radi onuclides of 6.0E-03 and RF of 1.0E-02 for the
451 thermal stress of nmetal and other nonconbustible surfaces are taken from Section

452 5.3.1 of DOE-HDBK-3010-94. Hence, the effective ARF x RF for nonvolatile

453 radionuclides is 2.54E-04. The bounding ARF for semivolatile radi onuclides of

454 9.2E-02 and RF of 1.0 are taken from Section 4.3.1.3.3 of DOE- HDBK- 3010- 94.

455 Semivol atile el ements include carbon, selenium ruthenium tellurium cesium and
456 pol onium  The boundi ng ARF for volatile radionuclides of 0.85 and RF of 1.0 are also
457 taken from Section 4.3.1.3.3 of DOE- HDBK- 3010- 94.

458 9.2.2.4.3 Analysis of Results

459 Table 9.2-4 presents the dose at the CEP and to the MECSI froma fire in the CPC WA
460 that significantly inpacts (i.e., thermally stresses) the contents of a few of the
461 contai ners of CPC conponents and debris. The maxi num TEDE at the OEP has been

462 calculated to be 1.56 rem as shown in Table 9.2-4. The TEDE received by the MECSI

463 has been cal cul ated to be 0.974 rem
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9.2.2.4.4 Conparison wi th Quidelines

The dose to the MECSI of 0.974 rem TEDE and the dose to a receptor at the OEP of 1.56
rem TEDE due to a fire in the CPC WSA that significantly inpacts (i.e., thermally
stresses) the contents of a few of the containers of CPC conponents and debris are
bel ow t he radi ol ogi cal EGs for an “extrenely unlikely” accident as presented in
Section 9.1.3.

9.2.3 Beyond Design Basis Accidents

10 CFR 830, Nucl ear Safety Managenment, in particular 10 CFR 830.204, states that

consi deration should be given for “the need for analysis of accidents which may be
beyond the design basis of the facility.” Such analyses are intended to provide a
perspective of the residual risk associated with the operation of a given facility.
Beyond desi gn basis accidents (BDBAs) are not required to provide assurance of public
health and safety. Rather, the analysis of BDBAs is intended solely to provide

i nformati on that can be used to identify additional facility features or operationa
practices that could prevent a given BDBA or reduce the risk associated with a given
BDBA. Therefore, no conparison to the EGs is provided.

9.2.3.1 Beyond Design Basis Seisnmc Event
9.2.3.1.1 Scenario Devel opnent

A seisnic event that is beyond the design basis of the RHW is postulated to occur
Such an eart hquake would likely al so have a severe negative inpact on the CPC WA and
the waste containers that are stored there. Chapter 4 provides information about the
seismc design criteria for the RHW

9.2.3.1.2 Source Term Anal ysi s

It is assunmed that the MAR for the subject accident scenario is equivalent to the
estimated radiol ogical inventory in the containers of conponents and debris that were
generated as the result of the disassenbly and renoval of various conponents fromthe
CPC. Hence, the inventory of radioactive materials shown in Table 8.2-1 is the MAR

The boundi ng ARF of 1.0E-03 and RF of 1.0 for “free fall spill and inpaction stress”
are taken from Section 5.3.3.2.2 of DOCE-HDBK-3010- 94.

9.2.3.1.3 Analysis of Results

Table 9.2-5 presents the dose at the CEP and to the MECSI from a beyond design basis
seismic event. The maxi mrum TEDE at the OEP has been calculated to be 5.25 rem as
shown in Table 9.2-5. The TEDE received by the MECSI has been cal cul ated to be 3.27
rem

9.2.3.2 Beyond Design Basis Natural Gas Explosion in the Wrk Cel
9.2.3.2.1 Scenario Devel opnent

An explosion in the Wrk Cell, that results in a substantial release, is hypothesized
to occur due to the entrance of natural gas into the Wirk Cell. Conplete destruction
of the RHWF is assuned. Chapter 5 discusses the use of natural gas for heating areas
within the RHW. All gas lines and gas-fired heating chanbers are | ocated outside of
the RHWF. Conbustion products (and any unconbusted natural gas) fromthe conbustion
chanmber are directed away from RHW air supply intakes. Natural gas will rise when
rel eased, because natural gas has a (typical) specific gravity of O0.686.

The conposition of natural gas is not a constant, though nethane (CH,) is clearly the
dom nant conponent of natural gas. By volume, natural gas is (typically) conposed of
nmet hane (94.8%, ethane (2.9%, propane (0.8%, butane (0.2%, carbon dioxide (0.1%,
and nitrogen (1.2% . Natural gas has a lower explosive limt (LEL) of about 4% and
an upper explosive limt (UEL) of 14% |In its pure state, natural gas is odorless,
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colorless, and tasteless. For safety reasons, nercaptan is added to conmerci a
natural gas to give it a highly pungent odor

For a natural gas explosion to occur in the RHW, the followi ng events would all need
to occur: (1) There is a demand for natural gas; (2) The pilot ignition source fails
toignite; (3) The gas supply valve fails such that lack of ignition source allows
the valve to open; (4) The heat exchanger has a | eak of neaningful size, with a

| ocation and configuration such that natural gas is drawn into the air stream
entering the RHWF at a concentration greater than the LEL; (5) The natural diffusion
of natural gas into the atnosphere within the RHW, and subsequent escape fromw thin
the facility via openings, cracks, vents, and door |eakage, fails to reduce the
concentration to below the LEL within the facility; and (6) An ignition source is
present in the gas-air mxture that renai ns above the LEL.

The fol |l owi ng accident scenario frequency estimate does not credit any active
preventive features or detection capabilities (sone of which are di scussed above),
such as thernocouple controlled gas supply valve, automatic (tenperature interlock
based) shutdown of the air supply bl ower notor, RHW ventilation systemgas m xing
and renoval effects, or detection of a gas |eak by RHW personnel based on the
snelling of natural gas or the feeling of inadequate heating. Point estinmates, based
on engi neering judgment, are 0.07/yr for pilot ignition failure (which includes the
fact that there will be a “denmand” for gas of about 0.7 of a given year), and
conditional probabilities of 1.0E-04 for a heat exchanger breach of the necessary
size, shape, and location, and 0.1 for failure to reduce the natural gas
concentration below the LEL by diffusion and escape fromthe facility, and 0.1 for an
ignition source being present within the (at |east LEL) gas mixture. It should be
noted that the energy required to ignite a flammable gas-air mxture is relatively
smal | when the gas-air mixture is at or near stoichionetric concentrations; the
necessary energy increases rapidly as the gas-air mixture noves toward the upper or
lower flammable Iimits. The resulting annual frequency estimate is 7E-08/yr.

Cccurrence Reports (ORs) contained in DOE's Occurrence Report and Processing System
(ORPS) were reviewed during devel opnent of the RHWF PSAR for natural gas related
events. Based on this review, it can be stated that nost natural gas accidents occur
outside of facilities/buildings and involve the breaking of a natural gas line by a
backhoe, auger, bulldozer, or hand tools during construction or “trenching”
activities. A few ORs docunment human error within a building as the nmechanismfor a
natural gas leak (e.g., a forklift striking an overhead natural gas line, or
initiation of gas supply to uncapped lines), while a few other ORs docunent various
failure nodes of various pieces of gas system hardware (e.g., valves, unions, elbows,
and piping) located within a building. These types of initiators are not applicable
to the RHW since no gas system hardware/ conponents are | ocated in the RHW
Regar di ng expl osi ons, one OR docunmented an event that is not pertinent to the RHWF,
nanely a “small explosion” in a natural gas fueled boiler installed in a nechanica
equi prent room ORPS contains ORs accrued over approximately the past 10 years. The
results of the review of natural gas related events contained in ORPS are consi dered
to reinforce an extrenely small natural gas explosion frequency estimate for the
RHWF.

9.2.3.2.2 Source Term Anal ysi s

It is assuned that the MAR for the subject accident scenario is equivalent to the
estimated radiol ogi cal inventory in the containers of conponents and debris that were
generated as the result of the disassenbly and renoval of various conponents fromthe
CPC. Hence, the inventory of radioactive materials shown in Table 8.2-1 is the MAR

The boundi ng ARF for nonvol atil e radi onuclides of 5.0E-03 and RF of 0.3 for

expl osion-rel ated forces are taken from Section 4.4.2.2.2 of DOE-HDBK-3010-94. The
boundi ng ARF for semvolatile radionuclides of 9.2E-02 and RF of 1.0 are taken from
Section 4.3.1.3.3 of DOE-HDBK-3010-94. Senmivolatile elenments include carbon

sel enium ruthenium tellurium cesium and polonium The bounding ARF for volatile
radi onuclides of 0.85 and RF of 1.0 are also taken from Section 4.3.1.3.3 of

DOE- HDBK- 3010- 94.
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9.2.3.2.3 Analysis of Results

Table 9.2-6 presents the dose at the CEP and to the MECSI from a beyond design basis
natural gas explosion in the Work Cell. The maxi nrum TEDE at the COEP has been
calculated to be 8.10 rem as shown in Table 9.2-6. The TEDE received by the MECSI
has been cal cul ated to be 5.05 rem

9.2.4 Accident Analysis Summary

A summary of the accident anal yses that are contained in this chapter is provided in
Table 9.2-7. Al credible accidents that were evaluated are within the EGs given in
Section 9.1.3. Calculations yielded a dose to the MECSI of 1.31 rem TEDE and a dose
to a receptor at the OEP of 2.10 rem TEDE due to a fire/explosion in the RHW. This
represents the boundi ng credi bl e accident scenario.
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TABLE 9. 1-1

PRCCESS HAZARDS ANALYSI S FOR THE REMOTE- HANDLED WASTE FACI LI TY

Hazard Event I'nitiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Recei ving Area
Radi oactive Material |1) Container rupture, |- Seismc event Forklift and truck care/ mai ntenance to ensure Leak confinenent design 1) Neg 1)A 1) 0
(Airborne or breach, or fluid - Strong straight w nds proper operation features 2) Low 2)A 2) 4
O herwi se leak resulting in or tornado Admi nistrative controls on forklift and truck Fire detection and al arm 3) Low 3)U 3) 2
Uncontrol | ed a minor rel ease - Lightning strike operation system 4) Mod 49U 4) 5
Rel ease) 2) Container rupture,|- Corrosion Est abl i shed procedures and training for \\ét - pi pe sprinkler system
breach, or fluid -  Operator error (e.g., forklift and truck operators, powered roller Portabl e fire extinguishers
leak resulting in i mproper positioning system and shi el d door operators Receiving Area is UBC
a substanti al of container on Containers normally not |ifted by Receiving designated “Type Il - Fire
rel ease roll ers causes Area crane (i.e., nmost comonly, a forklift Resi stive”
3) Firel/explosion container to fall, pl aces container on rollers) West Val | ey Vol unteer Hose
resulting in a forklift punctures or Robust crane design, coupled with required Conpany
m nor rel ease crushes contai ner) | oad testing and periodi c naintenance
4) Firelexpl osion - Mechanical or Structural strength of containers and many of

resulting in a
substanti al
rel ease

el ectrical

failure/ mal function
(e.g., crane drops
contai ner, wring
short/defect |leads to
overheating and fire,
forklift or other
transport vehicle

| eaks diesel fuel or
hydraulic fluid with
fire ensuing)

Cont ai ner crushed by
shi el d doors between
Recei ving Area and
Buf fer Cell

the waste itens within the containers

General |ack of ignition sources

Extrenely limted anount of conbustible
materials routinely located in Receiving Area
Preventive maintenance on electrical and
mechani cal conponents
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TABLE 9.1-1

PROCESS HAZARDS ANALYSI S FOR THE REMOTE- HANDLED WASTE FACI LI TY

under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of a few rem

2) Gamma dose rate
substantial ly
under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of tens of
rem

output or is msread
Equi prent failure or
other mshap results
in partial or conplete
I oss of shielding

Design features of shielding installation
Establ i shed procedures and training for waste
container and rel ated shiel ding handling
operations

Qper at or radi ol ogi cal work
envi ronnent training

(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Hi gh Radi ation 1) Gamma dose rate - Dose rate device - Training for performng dose rate surveys Area radiation nonitor(s) 1) Low 1Hu 1) 2
Exposure Rate substantial ly provi des erroneous - Periodic calibration of radiation instruments in Receiving Area 2) Md 2)1 2) 0
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TABLE 9.1-1

PROCESS HAZARDS ANALYSI S FOR THE REMOTE- HANDLED WASTE FACI LI TY

(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Buf fer Cell
Radi oactive Material |1) Container rupture, |- Seismc event Est abl i shed procedures and training for Liquid collection system 1) Neg 1A 1) O
(Airborne or breach, or fluid - Strong strai ght w nds powered roller systemoperators, and shield (i.e., sloped floor, 2) Low 2)A 2) 4
Q herw se leak resulting in or tornado door operators trench, drain hub) in 3) Low 3)U 3) 2
Uncontrol | ed a mnor rel ease - Lightning strike Containers nornmally not lifted by Receiving Buf fer Cell 4) Mod 4)U 4) 5
Rel ease) 2) Container rupture,|- Corrosion Area crane once in Buffer Cell Fire detection and alarm 5) Low 5 U 5) 2
breach, or fluid - Operator error Structural strength of containers and many of system (i.e., heat
leak resulting in |- Mechanical or the waste itens within the containers detection devices in the
a substanti al el ectrical General lack of ignition sources exhaust ventilation systen)
rel ease failure/mal function Extrenely limted anount of conbustible Buffer Cell is UBC
3) Fire/explosion (e.g., crane drops materials routinely located in Buffer Cell designated “Type Il -
resulting in a cont ai ner (though Preventive maintenance on el ectrical and Nonconbusti bl e”
m nor rel ease crane normal |y does mechani cal conponents West Val l ey Vol unteer Hose
4) Firelexpl osion not handl e a contai ner Conpany (if shield doors
resulting in a once in Buffer Cell) from Recei ving Area opened)
substanti al possi bly due to cranes
rel ease colliding in Buffer
5) Loss of Cell, wring

confinenent while
processing Waste
Tank Farm Punp
(with shield doors
to Receiving Area
and to Wrk Cell
open)

short/defect |leads to
overheating and fire,
forklift or other
transport vehicle in
Recei ving Area catches
fire which
subsequently inpacts
Buf fer Cell)

Cont ai ner crushed by
shi el d doors between
Buffer Cell and

Recei ving Area or
Buffer Cell and Wrk
Cel |

For WIF punps, shield
doors to Receiving
Area and to Work Cell
bot h opened before
confinement structure
fully sealed, or
confinement structure
breached due to

i nadequat e desi gn or
operational m shap
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TABLE 9.1-1
PROCESS HAZARDS ANALYSI S FOR THE REMOTE- HANDLED WASTE FACI LI TY
(AI'l footnotes are located at the end of the table) (Continued)

order of a few rem

2) Gamma dose rate
substantial ly
under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of tens of
rem

Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Hi gh Radi ation 1) Gamma dose rate - Dose rate device - Training for performng dose rate surveys - Area radiation nonitor(s) 1) Low 1Hu 1) 2
Exposure Rate substantial ly provi des erroneous - Periodic calibration of radiation instruments in Receiving Area (which 2) Md 2)1 2) 0
under esti mated, or output or is msread - Design features of shielding installation woul d serve nitigative
shi el di ng - Equipnent failure or - Established procedures and training for waste function if shield door
reconfigured in other mshap results contai ner and rel ated shiel ding handling bet ween Receiving Area and
undesi red manner, in partial or conplete operations Buffer Cell is open)
resulting in dose I oss of shielding - Operator radiol ogi cal work
to workers on the environnent training
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Work Cel |
Radi oactive Material |1) Uncontrolled - Seisnmic event - Established procedures and training for Liquid collection system 1) Neg 1A 1) O
(Airborne or (liquid) rel ease - Strong straight wi nds operations conducted in the Wrk Cell (i.e., sloped floor, 2) Low 2)U 2) 2
Q herw se from cont ai ner, or tornado - Robust crane design, coupled with required trench, drain hub) in Wrk |3) Md 3)U 3) 5
Uncontrol |l ed waste item or ion|[- Corrosion | oad testing and periodi c naintenance Cel | 4) Low 4)U 4) 2
Rel ease) exchange system - Operator error with - Limted anount of conbustible materials Steel lining of walls and 5) Mod 5)1 5 IE
2) Fireresulting in wast e item handling or routinely located in Wrk Cell floor 6) Low 6)U 6) 2
a minor rel ease cutting equi pnent - Preventive maintenance on electrical and Fire detection and alarm 7) Mod 7) EU 7) 3
3) Fireresulting in |- Mechanical or mechani cal conponents system (i.e., heat 8) Low 8) EU 8) 1
a substanti al el ectrical - Only neans even hypot hetically capabl e of detection devices in the 9) Neg 9) | 9) 0
rel ease failure/mal function expl osion able to result in a substantial exhaust ventilation systen)
4) Expl osion (e.g., crane drops rel ease involves introduction of natural gas Work Cell is UBC designated
resulting in a item(s) (possibly due into Wrk Cell “Type Il - Nonconbusti bl e”
m nor rel ease to cranes colliding), - Controlled/specialized venting nethods (and Thick reinforced concrete
5) Expl osion robotic armfalls, subsequent gas purging) of waste containers construction of Wrk Cell,
resulting in a wiring short/defect (and vessel s inside of containers) in select thick shield w ndows, and
substanti al | eads to overheating i nstances formdable filtered
rel ease and fire, hydraulic ventilation systemthat
6) In-cell exhaust fluid (if used by Wrk services the Work Cell
ventilation systen Cel | equipnent) |eaks (including redundant ex-
filter(s) damaged with fire ensuing) cell HEPA filtered exhaust
(e.g., crushed) - Ignition of ventilation train)
resulting in a conbusti bl e waste by Rerot e handl i ng of
m nor rel ease si ze reduction demineralized water lines
7) In-cell exhaust equi prent, i ncl udi ng to extinguish fire
ventilation systen by generated sparks
filter(s) damaged and hot netal
(e.g., crushed) particles
resulting in a - Ignition of
substanti al f 1 ammabl e/ conbusti bl e
rel ease dust
8) Failure/blowut of |- Ignition of pockets of
ex-cel | exhaust fl ammabl e gas by size
ventilation systen reducti on equi pnent
HEPA filter(s), - Container crushed by
but not the in- shi el d doors between
cell filters Buffer Cell and Work
9) Design basis Cel |

tornado gener at ed
m ssil e breaches
Work Cell w ndow
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Fissile Material 1) Citicality - Accunul ati on/ - Limted fissile mass processed through RHW - Thick reinforced concrete 1) Md 1) | 1) O
concentration of - Fissile mass is distributed through a very construction of Wrk Cell,
fissile material into | arge volurme and mass of waste materials, and thick shield w ndows, and
a critical is by-and-1large physically and/or chemcally form dabl e ventilation
configuration in a fixed/bound to the materials systemthat services the
noderated (e.g., Wrk Cell
wat er) environment
Cont act Mui ntenance Area (Including Liquid Waste Col | ecti on Tanks and Associ ated Transfer/Recircul ati on Punps)
Radi oactive Material |1) Mechanical mishap |- Seismic event - Established procedures and training for crane - Fire detection and alarm 1) Neg 1A 1) O
(Airborne or (not involving - Strong strai ght w nds and shield door operators, and |liquid waste system (i.e., heat 2) Neg 2)U 2) 0
Q herw se fire) during or tornado transfer and recircul ati on system operators detection devices in the 3) Low 3)EU 3) 1
Uncontrol | ed mai nt enance - Corrosion - Established procedures and training for exhaust ventilation systen) |4) Neg 4) A 4) 0
Rel ease) activity - FErosion mai nt enance personnel - Contact Mintenance Area is |5) Low 5)U 5) 2
2) Localized fire - Operator error (e.g., - Administrative controls on “hot” UBC desi gnated “Type |1 - 6) Neg 6) EU 6) 0
during nai nt enance crane-related error, - General lack of ignition sources Nonconbusti bl e”
activity “hot” operation not - Extrenely limted amount of conbustible - Thick reinforced concrete
3) Non-localized fire perforned properly, materials routinely |ocated in Contact construction of Contact
during nmai nt enance i mproper val ve Mai nt enance Area Mai nt enance Area, and
activity al i gnrent ) - Preventive nmaintenance on el ectrical form dabl e ventilation
4) Loss of line/punp |- Mechanical or nechani cal conponents systemthat services the
integrity el ectrical - Tanks should normally contain non-corrosive Cont act Mai ntenance Area
resulting in a failure/ mal function liquids (i.e., it is not intended that - Tank vault lined with
m nor rel ease (e.g., wiring hazardous chem cals be directed to the liquid stainless steel
5) Loss of line/punp short/defect leads to wast e coll ection tanks)
integrity overheating and fire)
resulting in a - Mshap involving
subst anti al shi el d doors between
rel ease Work Cell and Contact
6) Leak/rupture of Mai nt enance Area
one or nore than - Punp operation with
one of the waste l'ine plugging (i.e.,
col I ection tanks sust ai ned dead headi ng
of a punp)
Fissile Material 1) Citicality - Accunul ation/ - Limted fissile mass processed through RHW - Thick reinforced concrete 1) Md 1) | 1) O

concentration of
fissile materi al
a critical
configuration in a
l'iquid waste

col lection tank

into

Fissile mass is distributed through a very
large volune and mass of waste materials,

and

is by-and-large physically and/or chemcally

fixed/bound to the materials

Though not credited for criticality safety,

strainers keep particulate nmatter over
approxi mately 120 microns out of tanks

construction of Contact
Mai nt enance Area, and
form dabl e ventilation
systemthat services the
Cont act Mai ntenance Area
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under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of a few rem

2) Gamma dose rate
substantial ly
under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of tens of
rem

output or is msread
Equi prent failure or
other mshap results
in partial or conplete
I oss of shielding

Design features of shielding installation
Establ i shed procedures and training for waste
container and rel ated shiel ding handling
operations

Qper at or radi ol ogi cal work
envi ronnent training

(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Hi gh Radi ation 1) Gamma dose rate - Dose rate device - Training for performng dose rate surveys Area radiation nonitor(s) 1) Low 1Hu 1) 2
Exposure Rate substantial ly provi des erroneous - Periodic calibration of radiation instruments in Receiving Area 2) Md 2)1 2) 0
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Wast e Packagi ng Area, Survey/ Spot Decontamination Area, and Radi ation Protection Operations Area
Radi oactive Material |1) Container rupture |- Seismc event - Established procedures and training for waste Continuous Air Mnitors 1) Neg 1A 1) O
(Airborne or or breach - Strong strai ght w nds packagi ng system and cart operators Area Radiation Mnitors 2) Low 2)U 2) 2
Q herw se resulting in a or tornado - Structural strength of (new) containers Fire detection and alarm 3) Low 3)U 3) 2
Uncontrol |l ed m nor rel ease - Operator error - General lack of ignition sources system 4) Mod 4)U 4) 5
Rel ease) 2) Container rupture |- Mechanical or - Extrenely limted anpbunt of conbustible \\ét - pi pe sprinkler system
or breach el ectrical materials routinely in Waste Packagi ng Area Portable fire extinguishers
resulting in a failure/ mal function and Survey/ Spot Decontami nation Area West Val | ey Vol unteer Hose
substanti al (e.g., wiring - Preventive maintenance on electrical and Conpany
rel ease short/defect |leads to mechani cal conponents
3) Fire/explosion overheating and fire
resulting in a box or drumtransport
m nor rel ease cart mal function)
4) Firel expl osi on
resulting in a
substantia
rel ease
Load Qut/Truck Bay
Radi oactive Material |1) Container(s) - Seisnic event - Forklift and truck care/ mai ntenance to ensure Fire detection and alarm 1) Neg 1A 1) O
(Airborne or rupture or breach |- Strong straight w nds proper operation system 2) Low 2)U 2) 2
Q herw se resulting in a or tornado - Administrative controls on forklift and truck \\ét - pi pe sprinkler system 3) Low 3)U 3) 2
Uncontrol | ed m nor rel ease - Lightning strike operation Portabl e fire extinguishers |4) Md 4)U 4) 5
Rel ease) 2) Contai ner(s) - Operator error (e.g., - Established procedures and training for Load Qut/Truck Bay is UBC
rupture or breach forklift punctures, forklift and truck operators designated “Type Il - Fire
resulting in a drops, or crushes - Structural strength of (new containers Resi stive”
subst anti al cont ai ner) - General lack of ignition sources West Val l ey Vol unteer Hose
rel ease - Mechanical or - Extrenely limted anount of conbustible Conpany
3) Fire/explosion el ectrical materials routinely located in Load Qut/Truck
resulting in a failure/ mal function Bay
m nor rel ease (e.g., wiring - Preventive naintenance on electrical and
4) Firel expl osion short/defect leads to nechani cal conponents

resulting in a
substanti a
rel ease

overheating and fire,
forklift or other
transport vehicle

| eaks fuel or
hydraulic fluid with
fire ensuing)
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Fissile Materi al 1) Citicality - Fissile nmass |oading - Limted fissile mass processed through RHW - None 1) Md 1) | 1) O
of one or nore - Fissile mass is distributed through a very
containers far beyond | arge volurme and mass of waste materials, and
procedural Iy allowed i's by-and-large physically and/or chemcally
anounts and fixed/bound to the materials
i ntroduction of - Fissile nass allowed per container is limted
significant quantities by procedure
of noderator (such as - Liquids normally sorted fromsolid wastes
wat er) during operations in the Wrk Cell
Hi gh Radi ation 1) Gamma dose rate - Dose rate device - Training for perform ng dose rate surveys - Area radiation nonitor(s) 1) Low 1Hu 1)
Exposure Rate substantially provi des erroneous - Periodic calibration of radiation instruments in Load Qut/Truck Bay 2) Mod 2)1 2) 0

under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of a few rem

2) Gamma dose rate
substantial ly
under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of tens of
rem

output or is msread
Equi prent failure or
other mshap results
in partial or conplete
I oss of shielding

Design features of shielding installation
Establ i shed procedures and training for waste
container and rel ated shiel ding handling
operations

- Operator radiologi cal work

envi ronnent training
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Qperating Aisle, Mechanical Equipnent Area, and Stack Monitor Room
Radi oactive Material |1) Airborne - Seisnic event - General lack of ignition sources Continuous Air Mnitors 1) Low 1Hu 1) 2
fromthe Work Cell contam nation due |- Strong straight w nds - Extrenely limted anount of conbustible Area Radiation Mnitors 2) Neg 2)U 2) 0
or Buffer Cell to ventilation or tornado materials in Qperating A sle, Mechanical Fire detection and al arm 3) Low 3)EU 3) 1
system - Loss of off-site power Equi pnent Area, and Stack Mnitor Room system 4) Neg 4) A 4) 0
unavail ability or (LOOP) with prol onged - Preventive nuintenance on el ectrical and Wt - pi pe sprinkler system 5) Neg 5)A 5 0
oper at i onal unavai l ability of mechani cal conponents Portabl e fire extinguishers
transi ent backup di esel - Isolation danpers throughout the ventilation West Val l ey Vol unteer Hose

2) Localized fire of
short duration

3) Non-localized fire

4) Radi oactive
material enters
Operating Aisle or
Mechani cal
Equi pnent Area via
line(s) or
equi prrent t hat
penetrate
into/interface
with Wrrk Cell or
Buf fer Cell

5) Confinenent not
nmai nt ai ned during
nai nt enance/ repair
operations on
line(s) or
equi prent in
Operating Aisle or
Mechani cal
Equi prent Area
that penetrate
into/interface
with Wrrk Cell or
Buf fer Cell

generator power
Ventilation system
control s nal function
or high pressure -
conpressed inert gas
bottle(s) (e.g., used
during mai ntenance)

di scharge very rapidly |-
into Wrk Cell or

Buf fer Cell

Qperator error

Mechani cal or

el ectrical

failure/ mal function
(e.g., notor overheats
and leads to a fire,

i solation valve or
check valve fails to
seat properly, seal
around a shield w ndow
beconmes defective,

shi el d wi ndow

cracks/ breaks due to
collision with in-cell
equi prent )

systemto prevent or mnimze the backfl ow of
contam nated air (i.e., flow of air fromWrk
Cell or Buffer Cell into adjacent areas)

I solation val ves, check val ves, or other
backfl ow prevention devices for utilities
(e.g., denineralized water |ines, conpressed
air lines) used in Wrk Cell or Buffer Cell
Cover gl ass over shield w ndows

Conpany
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Sanpl e Packagi ng and Screeni ng Room
Radi oactive Material |1) Airborne Sei smi ¢ event - Operator training for sanple-rel ated Continuous Air Mnitors 1) Low 1Hu 1) 2
fromthe Wrk Cell contam nati on due Strong strai ght w nds operations Area Radiation Mnitors 2) Low 2)U 2) 2
to ventilation or tornado - General lack of ignition sources Fire detection and alarm 3) Neg 3)A 3) 0
system Loss of off-site power |- Extrenely limted amount of conbustible system 4) Low 4)U 4) 2
unavail ability or (LOOP) with prol onged materials \\ét - pi pe sprinkler system
oper at i onal unavail ability of - Preventive maintenance on electrical and Portabl e fire extingui shers
transi ent backup diesel mechani cal conponents West Val | ey Vol unteer Hose

2) Fire involving
wast e sanpl e

3) Linmted
uncontrol | ed
release (i.e., a
small spill or a
little airborne
w thout a spill)

4) Uncontrolled
rel ease (i.e.,
spill) of nost or
all of waste
sanpl e

gener ator power
Ventilation system
control s nal function
or high pressure
conpressed inert gas
bottle(s) (e.g., used
during nmai nt enance)

di scharge very rapidly
into Wrk Cell
Qperator error (e.g.,
operator inproperly
seal s sanpl e contai ner
and subsequently drops
it)

Mechani cal or

el ectrical

failure/ mal function
(e.g., wiring
short/defect leads to
overheating and fire,
sanple transfer lift
systemto Radiation
Protection Operations
Area nal functions)

- Isolation danpers throughout the ventilation
systemto prevent or mnimze the backfl ow of
contam nated air (i.e., flow of air fromWrk
Cell into adjacent areas)

- Hgh efficiency filter on glove box mnimzes
ai rborne contamination if backflow conditions
occur (approximately 60 cfmflows through
gl ove box into Work Cell under nornal
condi tions)

Conpany

Size of sanples is limted
(i.e., sanples greater than
approxi mately one kil ogram
(2.2 Ibs) in mass, one
liter (0.26 gal) in vol une,
or reading over 50 nR hr
are not conveyed through

t he Sanpl e Packagi ng and
Screeni ng Roon)
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(AI'l footnotes are located at the end of the table) (Continued)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
External Areas (e.g., Chenmical Process Cell Waste Storage Area (CPC WBA))
Radi oactive Material |1) Container rupture, |- Seismc event - Forklift and truck care/ mai ntenance to ensure - West Valley Volunteer Hose |[1) Neg 1A 1) O
(Airborne or breach, or fluid - Strong strai ght w nds proper operation Conpany 2) Low 2)A 2) 4
Q herw se leak resulting in or tornado - Administrative controls on forklift and truck 3) Low 3)U 3) 2
Uncontrol |l ed a minor rel ease - Lightning strike operation 4) Mod 4) EU 4) 3
Rel ease) 2) Container rupture,|- Corrosion - Established procedures and training for 5) Mod 5)1 5) 1
breach, or fluid - Operator error (e.g., forklift and truck operators 6) Low 6) EU 6) 1
leak resulting in forklift punctures, - Structural strength of containers and nany of
a substanti al drops, or crushes the waste items within the containers
rel ease cont ai ner; container - Waste itens often enclosed in contam nation
3) Fire resulting in drops off truck in barrier (i.e., Herculite)
a mnor rel ease transit to RHWF - General lack of ignition sources
4) Fire resulting in because inproperly - Extrenely limted amount of conbustible
a substanti al secur ed) materials in CPC WBA and ot her areas where
rel ease - Mechanical or waste containers are retrieved from
5) Beyond design el ectri cal
basi s seisnic failure/ mal function
event (e.g., forklift or
6) Breach of double truck brakes fail,
wal | ed piping forklift Ieaks diesel
during liquid fuel or hydraulic
waste transfer fluid with fire
ensui ng)
- Trench containing
doubl e wal | ed pi ping
col | apses
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substantial ly
under esti mated, or
shi el di ng
reconfigured in
undesi red manner,
resulting in dose
to workers on the
order of tens of
rem

(AI'l footnotes are located at the end of the table) (Concluded)
Hazard Event Initiator Preventive Features Mtigative Features Conseq. | Freq. Ri sk
[1] [2] Fact or
[3]
Hi gh Radi ation 1) Gamma dose rate - Dose rate device - Training for performng dose rate surveys - Operator radiological work |1) Low 1)U 1) 2
Exposure Rate substantial ly provi des erroneous - Periodic calibration of radiation instruments environnent training 2) Md 2)1 2) 0
under esti mated, or output or is msread - Design features of shielding installation
shi el di ng - Equipnent failure or - Established procedures and training for waste
reconfigured in ot her mshap results container and rel ated shiel ding handling
undesi red manner, in partial or conplete operations
resulting in dose I oss of shielding
to workers on the
order of a few rem
2) Gamma dose rate

Not es:

[1] Consequences are discussed in Section 9.1.1.2:
Frequenci es are discussed in Section 9.1.1.2:

[2]

I ncredi bl e

Neg = Negli gi bl e;

[3] See Section 9.1.1.2 and Figure 9.1-1 for an explanation of R sk Factor.

Low, Mbd = Mbder at e;
A = Anticipated; U= Unlikely;

Hi gh

EU = Extrenely Unlikely; |
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DAVMAGE TO EXHAUST SYSTEM FI LTERS LOCATED IN THE WORK CELL

Assunpti ons:
Ai rborne Rel ease Fraction (ARF)! 5.0E-4 Respiratory Fraction (RF)[Y 1.0
Leakpat h Factor (LPF) Danage Rati o (DR) 1.0
Rel ease Hei ght G ound Level
Receptor Location 640 m 850 m 1300 m NNW
Stability dass, Wnd Speed F, 1.0 ms F, 1.0 m's 95%
bi spersion (x/ Q 1. 30E- 03 8. 10E- 04 4. 97E- 04
s/ n? s/ n¥ s/
Nucl i de I\/AR Sour ce Term DCF 0071 On-Site Dose [OFf-Site Dose|OFf-Site Dose Percept Dpse
(G) (4) rem uC (Rem (Rem (Rem Contri bution
Pu- 238 3. 49E+00 1. 75E- 03 4. 60E+02 3. 48E-01 2.17E-01 1. 33E-01 43. 6%
Am 241 1. 61E+00 8. 06E- 04 5. 20E+02 1.81E-01 1.13E-01 6. 94E- 02 22. 8%
Pu- 239 9. 75E-01 4, 87E-04 5. 10E+02 1. 08E-01 6. 70E- 02 4, 11E-02 13. 5%
Pu- 240 7.41E-01 3. 70E- 04 5. 10E+02 8. 18E- 02 5. 10E- 02 3. 13E-02 10. 3%
Pu- 241 2. 13E+01 1. 06E- 02 1. 00E+01 4, 61E-02 2. 87E-02 1. 76E- 02 5.8%
Sr-90 5. 01E+01 2.51E-02 1. 30E+00 1. 41E- 02 8. 78E- 03 5. 39E- 03 1.8%
Cm 244 1.07E-01 5. 34E- 05 2. 70E+02 6. 25E- 03 3. 89E- 03 2. 39E-03 0.8%
Am 243 5. 19E- 02 2. 60E- 05 5. 20E+02 5. 84E- 03 3. 64E- 03 2. 23E-03 0.7%
U 232 1. 54E- 02 7. 68E- 06 6. 70E+02 2. 23E-03 1. 39E- 03 8. 52E- 04 0.3%
Th-228 1. 55E- 02 7. 76E- 06 3. 10E+02 1. 04E- 03 6. 49E- 04 3. 98E- 04 0.1%
Am 242m 8. 26E- 03 4. 13E- 06 5. 10E+02 9. 12E- 04 5. 68E- 04 3. 49E- 04 0.1%
U 233 2. 42E-02 1. 21E-05 1. 30E+02 6. 82E- 04 4. 25E- 04 2. 61E-04 0.1%
Total TEDH 7.97E-01 4. 96E- 01 3. 05E-01 100. 0%
Not e:

[1]

ARF and RF are from DOE- HDBK-3010-94, Section 5.4.4.1.
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WASTE CONTAI NER FAI LURE

TABLE 9. 2-2

Assunpti ons:
Ai rborne Rel ease Fraction (ARF) ! 1.0E-3 Respiratory Fraction (RF) [1 0.1
Leakpat h Factor (LPF) 1.0 Danage Rati o (DR) 1.0
Rel ease Hei ght G ound Level
Recept or Locati on 640 m 850 m 1300 m NNW
Stability dass, Wnd Speed F, 1.0 ms F, 1.0 m's 95%
Di spersion (x/ O 1. 30E- 03 8. 10E- 04 4. 97E- 04
s/ n? s/ n? s/ nt
Nucl i de I\/AR Source_ Term DCF 007_1 On-Site Dose |Of-Site Dose |[Of-Site Dose Perce_nt D_ose
(G) (G) rem uC (Rem (Rem (Rem Contri buti on
Pu- 238 2. 99E+00 2. 99E- 04 4. 60E+02 5. 95E- 02 3. 71E- 02 2. 27E- 02 43. 6%
Am 241 1. 38E+00 1. 38E-04 5. 20E+02 3. 10E-02 1. 93E- 02 1. 19E- 02 22.8%
Pu- 239 8. 34E- 01 8. 34E- 05 5. 10E+02 1. 84E- 02 1. 15E- 02 7. 04E- 03 13. 5%
Pu- 240 6. 34E- 01 6. 34E- 05 5. 10E+02 1. 40E- 02 8. 72E- 03 5. 35E- 03 10. 3%
Pu- 241 1. 82E+01 1. 82E- 03 1. 00E+01 7. 88E-03 4.91E-03 3. 01E- 03 5.8%
Sr-90 4, 28E+01 4. 28E-03 1. 30E+00 2. 41E- 03 1. 50E- 03 9. 22E- 04 1.8%
Cm 244 9. 14E- 02 9. 14E- 06 2. 70E+02 1. 07E- 03 6. 66E- 04 4. 08E- 04 0. 8%
Am 243 4. 44E- 02 4. 44E- 06 5. 20E+02 1. 00E- 03 6. 23E- 04 3. 82E-04 0. 7%
U 232 1. 31E-02 1. 31E- 06 6. 70E+02 3. 81E-04 2. 37E-04 1. 46E-04 0.3%
Th- 228 1. 33E-02 1. 33E- 06 3. 10E+02 1. 78E- 04 1. 11E- 04 6. 81E- 05 0.1%
Am 242m 7. 06E- 03 7. 06E- 07 5. 10E+02 1. 56E- 04 9. 72E- 05 5. 96E- 05 0.1%
U 233 2. 07E- 02 2. 07E-06 1. 30E+02 1.17E-04 7.27E-05 4. 46E- 05 0.1%
Total TEDH 1. 36E-01 8. 49E- 02 5. 21E- 02 100. 0%
Not e:

[1] ARF and RF are from DOE- HDBK- 3010-94, Section 4.

4,3.3.2 and Section 5.2.3.2.
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121 TABLE 9. 2-3

122 FI RE/ EXPLOSI ON | N THE RHWF

123 Assunpti ons:

124 Nonvol atile: Airborne Release Fraction (ARF)!H 5.0E-3 Respiratory Fraction (RF)[Y 0.3

125 Senivol atile: Airborne Rel ease Fraction (ARF) [ 9. 2E-2 Respiratory Fraction (RF)[Z2 1.0

126 Vol ati | es: Ai rborne Rel ease Fraction (ARF)![2 8.5E-1 Respiratory Fraction (RF)[Z 1.0

127 Leakpat h Factor (LPF) 1.0 Danmage Rati o (DR) 1.0

128 Rel ease Hei ght G ound Level
129 Receptor Locati on 640 m 850 m 1300 m NNW
130 Stability O ass, Wnd Speed F, 1.0 ms F, 1.0 m's 95%
131 Di spersion (x/ Q 1. 30E- 03 8. 10E- 04 4. 97E- 04

s/ n? s/ n? s/ n?
13 Nucl i de I\/AR Sourcg Term DCF 007_1 On-Site Dose |[Of-Site Dose|OFf-Site Dose Perce_nt D_ose
(4d) (4d) remud (Rem (Rem (Rem Cont ri bution

133 Pu- 238 2. 99E+00 4. 48E- 03 4. 60E+02 8. 92E-01 5. 56E-01 3.41E-01 42. 4%
134 Am 241 1. 38E+00 2. 07E-03 5. 20E+02 4. 66E-01 2. 90E-01 1. 78E-01 22. 1%
135 Pu- 239 8.34E-01 1. 25E- 03 5. 10E+02 2. 76E-01 1. 72E-01 1. 06E-01 13. 1%
136 Pu- 240 6. 34E-01 9. 50E- 04 5. 10E+02 2. 10E-01 1.31E-01 8. 02E- 02 10. 0%
137 Pu- 241 1. 82E+01 2. 73E-02 1. 00E+01 1.18E-01 7. 36E-02 4. 52E-02 5.6%
138 Cs- 137 4. 70E+01 4. 32E+00 3. 20E- 02 5. 99E- 02 3. 73E-02 2. 29E-02 2.8%
139 Sr-90 4. 28E+01 6. 43E- 02 1. 30E+00 3. 62E-02 2. 25E-02 1. 38E-02 1.7%
140 Cm 244 9. 14E- 02 1. 37E-04 2. 70E+02 1. 60E-02 9. 98E- 03 6. 13E- 03 0. 8%
141 Am 243 4. 44E-02 6. 66E- 05 5. 20E+02 1. 50E- 02 9. 34E- 03 5. 73E- 03 0. 7%
142 U 232 1. 31E-02 1. 97E-05 6. 70E+02 5. 72E- 03 3. 56E-03 2.19E- 03 0. 3%
143 Th-228 1. 33E-02 1. 99E- 05 3. 10E+02 2. 67E- 03 1. 66E- 03 1. 02E- 03 0.1%
144 Am 242m 7. 06E- 03 1. 06E- 05 5. 10E+02 2. 34E- 03 1. 46E-03 8. 94E- 04 0.1%
145 U 233 2.07E-02 3.11E-05 1. 30E+02 1. 75E- 03 1. 09E- 03 6. 69E- 04 0.1%
146 Tot al TEDH 2. 10E+00 1. 31E+00 8. 04E- 01 100. 0%

147 Not es:

148 [ 1] ARF and RF for nonvol atile radionuclides are from DOE- HDBK-3010-94, Section 4.4.2.2.2.

149 [ 2] ARF and RF for semivolatile and vol atil e radionuclides are from DOE- HDBK- 3010- 94, Section 4.3.1.3.3.
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150 TABLE 9. 2-4

151 FIRE I N AN AREA EXTERNAL TO THE RHWF ( CPC WSA)

152 Assunpti ons:

153 Nonvol atile: Effective ARF x RF 2.54E-4

154 Senivol atile: Airborne Rel ease Fraction (ARF) [ 9. 2E-2 Respiratory Fraction (RF)[Z2 1.0

155 Vol ati | es: Ai rborne Rel ease Fraction (ARF)!2 8.5E-1 Respiratory Fraction (RF){Z 1.0

156 Leakpat h Factor (LPF) 1.0 Danmage Rati o (DR) 1.0

157 Rel ease Hei ght G ound Level
158 Receptor Locati on 640 m 850 m 1300 m NNW
159 Stability dass, Wnd Speed F, 1.0 ms F, 1.0 m's 95%
160 bi spersion (x/Q 1. 30E- 03 8. 10E- 04 4. 97E- 04

s/ n? s/ n? s/ n?
161 Nucl i de I\/AR Sourcg Term DCF 007_1 On-Site Dose [OFf-Site DoselOff-Site Dose Perce_nt D_ose
(4) (d) rem uG (Rem) (Rem) (Rem) Contribution

162 Pu- 238 1. 15E+01 2. 92E- 03 4. 60E+02 5. 82E-01 3. 62E-01 2.22E-01 37.2%
163 Am 241 5. 31E+00 1. 35E-03 5. 20E+02 3. 04E-01 1. 89E-01 1. 16E-01 19. 4%
164 Cs-137 1. 81E+02 1. 67E+01 3. 20E- 02 2.31E-01 1. 44E-01 8. 82E- 02 14. 8%
165 Pu- 239 3. 21E+00 8. 15E- 04 5. 10E+02 1. 80E- 01 1.12E-01 6. 88E- 02 11.5%
166 Pu- 240 2. 44E+00 6. 20E- 04 5. 10E+02 1. 37E-01 8. 53E- 02 5. 23E-02 8. 8%
167 Pu-241 7. 01E+01 1. 78E-02 1. 00E+01 7. 71E- 02 4. 80E- 02 2. 95E- 02 4. 9%
168 Sr-90 1. 65E+02 4. 19E-02 1. 30E+00 2. 36E- 02 1. 47E- 02 9. 02E- 03 1.5%
169 Cm 244 3.52E-01 8. 94E- 05 2. 70E+02 1. 05E- 02 6. 51E- 03 4. 00E- 03 0. 7%
170 Am 243 1.71E-01 4. 34E- 05 5. 20E+02 9. 78E- 03 6. 09E- 03 3. 74E- 03 0. 6%
171 U 232 5. 06E- 02 1. 29E- 05 6. 70E+02 3. 73E-03 2. 32E- 03 1. 43E- 03 0.2%
172 Th-228 5. 11E- 02 1. 30E- 05 3. 10E+02 1. 74E- 03 1. 09E- 03 6. 66E- 04 0.1%
173 Am 242m 2. 72E- 02 6. 91E- 06 5. 10E+02 1. 53E-03 9. 50E- 04 5. 83E- 04 0.1%
174 U 233 7. 98E- 02 2. 03E- 05 1. 30E+02 1. 14E- 03 7. 11E- 04 4. 36E- 04 0.1%
175 Total TEDH 1.56E+00 9. 74E-01 5. 98E- 01 100. 0%

176 Not es:

177 [ 1] The effective ARF x RF for nonvolatile radionuclides is taken from Sections 5.3.1 and 3.2.1.3 of DCE-

178 HDBK- 3010-94. Ten percent of the MAR is assumed to be in solution, and an ARF x RF of 2E-03 is

179 associated with that MAR An ARF x RF of 6E-05 is associated with the renai ni ng MAR

180
181 [ 2] ARF and RF for seni-volatile and vol atile radionuclides are from DOE- HDBK- 3010-94, Section 4.3.1.3.3.
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TABLE 9. 2-5

BEYOND DESI GN BASI S SEI SM C EVENT

Assunpti ons:
Ai rborne Rel ease Fraction (ARF) ! 1.0E-3 Respirabl e Fraction (RF)[H 1.0
Danmage Ration (DR) 1.0 Leakpat h Factor (LPF) 1.0
Rel ease Hei ght G ound Level
Receptor Location 640 m 850 m 1300 m NNW
Stability dass, Wnd Speed F, 1.0 ms F, 1.0 m's 95%
Di spersion (x/Q 1. 30E- 03 8. 10E- 04 4.97E-04
s/ n? s/ n? s/ n?
Nucl i de MAR Sourcg Term DCF 0071 On-Site Dose [Of-Site Dose |[Off-Site Dose(Per ce_nt Dpse
(4) (4) rem uC (Rem (Rem (Rem Contri bution
Pu- 238 1. 15E+01 1. 15E-02 4. 60E+02 2. 29E+00 1. 43E+00 8. 76E- 01 43. 6%
Am 241 5. 31E+00 5. 31E-03 5. 20E+02 1. 20E+00 7. 45E-01 4.57E-01 22.8%
Pu- 239 3. 21E+00 3. 21E-03 5. 10E+02 7.09E-01 4, 42E-01 2. 71E-01 13.5%
Pu- 240 2. 44E+00 2. 44E- 03 5. 10E+02 5. 39E-01 3. 36E-01 2. 06E-01 10. 3%
Pu- 241 7. 01E+01 7.01E-02 1. 00E+01 3. 03E-01 1. 89E-01 1.16E-01 5. 8%
Sr-90 1. 65E+02 1. 65E-01 1. 30E+00 9. 29E-02 5. 79E- 02 3. 55E- 02 1.8%
Cm 244 3.52E-01 3. 52E-04 2. 70E+02 4, 11E-02 2. 56E-02 1. 57E- 02 0. 8%
Am 243 1.71E-01 1. 71E- 04 5. 20E+02 3. 85E-02 2. 40E- 02 1. 47E- 02 0.7%
U 232 5. 06E- 02 5. 06E- 05 6. 70E+02 1. 47E-02 9. 14E- 03 5. 61E- 03 0. 3%
Th- 228 5.11E-02 5.11E-05 3. 10E+02 6. 86E- 03 4. 27E-03 2. 62E- 03 0.1%
Am 242m 2. 72E-02 2. 72E-05 5. 10E+02 6. 01E- 03 3. 74E- 03 2. 30E- 03 0.1%
U 233 7. 98E- 02 7. 98E- 05 1. 30E+02 4. 49E- 03 2. 80E-03 1. 72E- 03 0.1%
Total TEDH 5.25E+00 3. 27E+00 2. 01E+00 100. 0%
Not e:
[1] ARF and RF are from DOE- HDBK-3010-94, Section 5.3.3.2.2.
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TABLE

9.2-6

BEYOND DESI GN BASI S NATURAL GAS EXPLOSI ON I N THE WORK CELL

Assunpti ons:

Non- Vol atile: Airborne Rel ease Fraction (ARF)[U
Seni - Vol atil e: Airborne Rel ease Fraction (ARF) [
Vol ati | es: Ai rborne Rel ease Fraction (ARF)!2
Leakpat h Factor (LPF)

Rel ease Hei ght

5.0E-3
9.2E-2
8.5E-1

1.0

Ground Level

Respiratory Fraction (RF)[U
Respiratory Fraction (RF)[2
Respiratory Fraction (RF)[2
Danmage Rati o (DR)

Receptor Location 640 m 850 m 1300 m NNW
Stability dass, Wnd Speed F, 1.0 ms F, 1.0 ms 95%
Di spersion (x/Q 1. 30E- 03 8. 10E- 04 4. 97E- 04
s/ n? s/ n? s/ n?
Nucl i de MAR Sourcg Term DCF 0071 On-Site Dose |[OOf-Site Dose|Of-Site Dose Percept Dpse
(4) (4) rem uC (Rem) (Rem) (Rem) Contribution
Pu- 238 1. 15E+01 1. 73E-02 4, 60E+02 3. 44E+00 2. 14E+00 1. 31E+00 42. 4%
Am 241 5. 31E+00 7. 96E- 03 5. 20E+02 1. 79E+00 1. 12E+00 6. 85E-01 22. 1%
Pu- 239 3. 21E+00 4. 82E- 03 5. 10E+02 1. 06E+00 6. 62E-01 4. 06E-01 13. 1%
Pu- 240 2. 44E+00 3. 66E-03 5. 10E+02 8. 08E-01 5. 03E-01 3. 09E-01 10. 0%
Pu- 241 7.01E+01 1. 05E-01 1. 00E+01 4. 55E-01 2. 84E-01 1. 74E-01 5. 6%
Cs- 137 1. 81E+02 1. 67E+01 3. 20E- 02 2.31E-01 1. 44E-01 8. 82E- 02 2. 8%
Sr-90 1. 65E+02 2. 48E-01 1. 30E+00 1.39E-01 8. 68E- 02 5. 32E- 02 1.7%
Cm 244 3. 52E-01 5. 28E- 04 2. 70E+02 6. 17E-02 3. 85E-02 2. 36E- 02 0. 8%
Am 243 1. 71E-01 2.57E-04 5. 20E+02 5. 77E-02 3. 60E- 02 2.21E-02 0.7%
U 232 5. 06E- 02 7.59E- 05 6. 70E+02 2. 20E- 02 1. 37E-02 8. 42E- 03 0. 3%
Th- 228 5.11E-02 7.67E-05 3. 10E+02 1. 03E- 02 6. 41E- 03 3. 93E-03 0.1%
Am 242m 2. 72E-02 4. 08E- 05 5. 10E+02 9. 01E- 03 5. 61E- 03 3. 44E- 03 0.1%
U 233 7. 98E- 02 1. 20E- 04 1. 30E+02 6. 74E- 03 4. 20E- 03 2. 58E- 03 0.1%
Total TEDE 8. 10E+00 5. 05E+00 3. 10E+00 100. 0%
Not es:
[ 1] ARF and RF for nonvolatile radionuclides are from DOE- HDBK-3010-94, Section 4.4.2.2.2.

[2]

ARF and RF for senmivolatile and vol atile radi onuclides are from DOE- HDBK-3010-94, Section 4.3.1.3.3.
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TABLE 9. 2-7

SUMVARY OF ACCI DENT ANALYSES

Acci dent O-Site Maxi mal | 'y Eval uati on
Eval uati on Exposed Gui del i ne
Poi nt Of-Site
(rem | ndi vi dual
(rem
Danmage to Exhaust System Filters 7.97E-01 4. 96E- 01 On-Site - 100 rem
Located in the Wrk Cell
Of-Site - 25 rem
Wast e Container Failure 1. 36E-01 8. 49E- 02 On-Site - 5 rem
Of-Site - 0.5 rem
Fi re/ Expl osion in the RHW 2. 10E+00 1. 31E+00 On-Site - 25 rem
Of-Site - 5 rem
Fire in an Area External to the 1. 56E+00 9. 74E- 01 On-Site - 100 rem
RHWF ( CPC WBA) :
Of-Site - 25 rem
Beyond Design Basis Seisnmic Event 5. 25E+00 3. 27E+00 Not Applicabl e
Beyond Desi gn Basis 2. 29E+01 1. 43E+01 Not Applicable
Criticality Accident
Beyond Desi gn Basis Natural Gas 8. 10E+00 5. 05E+00 Not Applicable
Expl osion in the Wrk Cell
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Figure 9.1-1 Process Hazards Analysis Ri sk Bins
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10. 0 CONDUCT OF OPERATI ONS

Conduct of Operations at the West Valley Denonstration Project (WDP) is a phil osophy
for achieving excellence. To enhance safe operations and deliver a high quality
product, the West Valley Nucl ear Services Conpany (WNSCO follows WHDP-106, West

Val | ey Denonstration Project Conduct of Operations Manual, which inplements and
augnment s Departnment of Energy (DOE) Order 5480.19, Conduct of Operations Requirenents
for DOE Facilities. The manual, which is based on the eighteen chapters of DOE O der
5480. 19 in sequence, provides guidance for uniform and consistent conpliance with the
Order. The principles and philosophy of the manual apply to all WHDP activities and
are inplemented on-site in a graded fashion. The goal of the nanual is to pronote
greater accountability of each individual for their cognizant site activities.

The W/DP Conduct of Operations programis presented in detail in Chapter 10.0 of
WUNS- SAR- 001, Safety Analysis Report for Waste Processing and Support Activities.
Ref erences to specific sections of WNS-SAR-001 are provided bel ow, as appropriate.

10.1 Oganizational Structure

The overall W/MDP organi zational structure is presented in Section 10.1 of

WUNS- SAR-001. This section identifies and defines the responsibilities of major
proj ect stakehol ders, custoners, governing and regul atory agencies, as well as the
key Managenment & Operating (M&O Contractor, their affiliates, technical support
organi zations, and subcontractors.

10.1.1 Organi zation

W/NSCO, the prime Contractor at the W/DP, is owned by a joint venture of Washi ngton
Goup International, Inc., and BNFL Inc. (a U S. subsidiary of British Nuclear

Fuel s). Corporate assistance is provided on an as-needed basis when specialized
expertise and services are required.

10. 1.2 WNSCO Organi zation

As of January 2003, the WNSCO Renot e- Handl ed Waste Project (RHWP) Manager reports to
t he W/NSCO Executive Vice President & Projects Manager, who reports to the President
of W/NSCO  Section 10.1.2 of W/NS-SAR-001 provides additional definition of the
VW/NSCO Organi zation, including mninmmstaffing requirements for safe operation of
Hazard Category 2 or 3 facilities, and key organi zational roles and responsibilities.

Specific requirements pertaining to the operational classification of the RHW can be
found in W/NSCO policy and procedure W/- 110, Conduct of Operations.

10.1.3 Personnel Qualification Requirenents

VW/NSCO personnel qualification requirenments are discussed in Section 10.1.3 of
W/NS- SAR- 001.

10.1.4 Liaison with Qutside O ganizations

The various organi zations associated with the WDP and their interrelationships are
illustrated in Figure 10.1-1 of W/NS-SAR-001. All governnent agencies deal directly
with representatives fromthe on-site area DOE-Chio Field Oficel/ Wst Vall ey
Denonstrati on Project (DOE-OH WDP) in a manner controlled by Cooperative Agreenents
or Menoranda of Understanding (MU). Al subcontractors interface through the W/NSCO
Pur chasi ng Departnment and a W/NSCO technical |iaison. To resolve specialized
guestions on technical subcontracts, the Purchasing Departnent coordi nates contacts
within the appropriate departnents at WNSCO  W/DP-117, W/NS Policies and Procedures
Manual , provides specific direction for interfacing with subcontractors and suppliers
in accordance with DOE directives and federal acquisition regul ations.
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10. 2 Preoperational Testing
10.2.1 Adnministrative Procedure for Conducting the Test Program

The Start-up and Testing phase for structures, systems, or conponents (SSCs) starts
Wi th construction turnover and continues until the facility or system has been turned
over. An Engineering Procedure (EP) contained in WHDP-114, W/NS Engi neering
Procedures, provides instructions on howto identify and control the start-up and
testing of SSCs used at the W/DP to verify performance to the specified design and
performance requirements. As described in the procedure, Design Criteria, System
Descri ptions, Construction Specifications, Equipnent Specifications, the WDP Quality
Li st, and Test Plans (TPLs) are docunents used to identify and control the testing.
The EP al so provides the responsibilities of the organizati ons which ensure that
testing is devel oped, approved, and perforned in conpliance with all elenments of the
test program

I nspection and test control, as they relate to Quality Assurance, are discussed in
Chapter 12 of this SAR

W/- 368, COperational Readiness Determination for Start-up/Restart, defines the
processes necessary for conpliance with start-up and restart requirenments as they
pertain to unreviewed safety questions (USQ), new processes and/or facilities, and
pertinent restart actions. This procedure identifies necessary approvals,

aut hori zations, and requirements for perform ng readi ness activities, devel oping

rel ated readi ness docunentation, and conducting required reviews, verifications, and
reporting in accordance with DOE Order 425.1B, Start-up and Restart of Nucl ear
Facilities. W/-368 is supplenented by WDP-342, (perational Readiness Determ nation
Manual for Start-up and Restart of W/DP Facilities.

Al'l procedures and instructions for conducting the test program and eval uati ng,
docunenting, and approving the results are prepared, reviewed, and approved in
accordance with W/DP-114 and WDP- 117, W/NS Policies and Procedures Manual

Operating records, including procedures, data sheets, and | ogbooks are maintained for
the life of the Project in accordance with W/MDP-262, WNS Manual for Records
Managenent and Storage.

Pr e- commi ssi oni ng, conmi ssi oni ng, and performance systemtests will be conpleted for
equi prent, conponents, systens, and subsystens installed in the Renote-Handl ed Waste
Facility (RHWF) prior to radioactive operations. W/NS-TPL-313-001, Renote-Handl ed
Waste Facility Start-up Test Program Plan, defined the scope, responsibilities,

requi renents, objectives, acceptance criteria, and prerequisites for conducting the
RHWF Start-up Test Program The design-build contractor of the RHW was responsible
for performing and docunenting all pre-conmi ssioning and conmi ssioning tests.
Performance testing was perfornmed by WNSCO and docunented by start-up work
docunent s.

Pr e- commi ssi oni ng and conmi ssioning tests included rotational checks on rotating

equi pment, leak testing pressurized lines, and air flow and bal ance tests on air
handl i ng systems. |In addition to the facility system functional testing, the design-
build contractor perforned shielding integrity verification in accordance with ANS-
6.4, Cuidelines on the Nuclear Analysis and Design of Concrete Radiation Shielding
for Nuclear Power Plants. Control systenms were tested and calibrated, and contro

set point adjustments nade and confirmed. Al systens and conponents were placed in
an operational readi ness state.

Once the construction, pre-comm ssioning, and conmi ssioning tests were satisfactorily
conpl eted by the contractor, a given SSC was turned over to W/NSCO for perfornance
testing.

Operation of the facility was denonstrated using all the equipnent in nock-up tests
to show that the systens perform as specified. The nock-up tests were conducted with
materials simlar, but nonradi oactive, to those that are to be processed at the RHW
Building utility systens, renotely operated material handling and processing
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equi pmrent (e.g., cranes, Powered Dexterous Manipulators (PDVs), roller conveyors, and
transfer carts), facility ventilation and filtration systens, shield doors,

el ectrical safety control interlocks, and all emergency systens (e.g., radiation
nmonitoring, fire protection, and all alarm systens) were denonstrated to be
operational and able to performtheir designated functions.

After the successful conpletion of pre-comn ssioning, comm ssioning, and performance
systemtests, W/NSCO trained Operations, Mintenance and Techni cal support staff in
t he operation and mai nt enance of RHW SSCs.

10.3 Training Program
10. 3.1 Program Description

The overall objective of the qualification programis to provide qualified personne
to operate facilities safely in such areas as equi pnent operation, process flows,
control instrunentation, radiological/industrial safety, and energency response in
accordance with DOE Order 5480. 20A, Personnel Selection, Qualification, and Training
Requirements for DOE Nuclear Facilities. Operator candi dates who neet the
prerequisites for the qualification prograns are trained and tested to provide

gual ified operations personnel. The operator training programfor facility operators
fulfills the specific needs determ ned for personnel to operate the facility and
process in a safe and efficient manner. At the conpletion of the
training/qualification program the operator is able to:

. Explain the theory and function of the system process, equipnent, and
controls for generation of an acceptabl e product;

. Perform the normal nodes of operation per Standard Operating Procedures
(SOPs) ;

. Det ect abnormal or energency conditions using the instrunmentation

avai l abl e and visual nmonitoring of the conponents;

. Mtigate enmergency situations using appropriate procedures and place the
systeminto a safe condition; and

. Qperate the facility safely in accordance with approved procedures.

A nore detail ed discussion of the W/NSCO training programis presented in Sections
10.3.1.1 through 10.3.1.7 of WNS- SAR- 001

10.3.2 Continuing Training Prograns

VW/NS- SAR- 001, Section 10.3.2, discusses the WNSCO Conti nui ng Training and
Requal i fication Prograns. These progranms apply to all WHDP enpl oyees, including
those responsi ble for the safe operation of the RHW

10.3.3 Adm nistration and Records

Training materials are reviewed for technical accuracy and approved by the cogni zant
functional nanager. Before training naterials are released for use, the Training and
Devel opment Departnment reviews themto assure that they satisfy established training
criteriain ternms of conplying with WDP-126, Performance-Based Trai ni ng Program
Manual

The Records & Information Department is responsible for maintaining the training
records managenent system for the program and maintaining individual training
records in an auditable manner. Training records are maintained in accordance with
ASME NQA- 1- 1989, Supplenment 17S-1 requirenents as lifetime quality assurance records.
Training records are stored in one-hour fire-rated file cabinets. Records &
Information is also responsible for maintenance of the training records nmanagenent
system (TRMB) dat abase, which contains the information for conpletion of initial and
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requalification training of WDP personnel. Training record activities are conducted
in accordance with WHDP-126, and WDP-262, W/NS Manual for Records Managenent
St or age.

10.4 Norrmal Operations
10.4.1 Procedures

W/DP procedures ensure safe operations under routine, abnormal, or emnergency
conditions. Different types of procedures used for the various site activities are
contained in appropriate site and departnment procedures manuals. Facility operating
procedures are of one basic type: SOPs, which are used to conduct normal operations.
W/DP- 022, WDP Emergency Pl an, W/DP-139, Volune |, Emergency Managenent | nplenenting
Procedures, and WDP-139, Volune |1, Emergency Managenment Adninistrative Procedures
provide the basis for a tinmely and effective response to potential or actual
emergency events at the W/DP. Work instructions are used primarily for non-routine
mai nt enance activities. The devel opnment and mai nt enance of procedures is discussed
in Section 10.4.1 of W/NS- SAR-001.

SOPs have been devel oped to ensure safe, normal operations of the RHW.
10.4.2 Safety Managenment Policies and Prograns

A brief overview of safety performance assessnent, configuration and docunent
control, event reporting, and safety culture are provided below. A nore conplete
di scussion is provided in Section 10.4.2 of W/NS- SAR-001.

10.4.2.1 Safety Performance Assessnent

Saf ety performance appraisal of those organizations involved in the managenent of
safety is performed in accordance with W/-121, Self-Assessnment Program which covers
all disciplines related to safety and includes such functional areas of inquiry as
nucl ear safety, energency nmanagenent, fire protection, occupational safety and

heal t h, radiol ogical protection, and environmental protection. This programconplies
with applicable DOE Directives governing assessnent at DOE facilities, including DOE
P 450.5, Line Environment, Safety, and Health Oversight, and DCE Order 5480. 19.

W/DP- 242, Event |nvestigation and Reporting Manual, contains procedures which provide
for root cause analysis of site Environnmental, Safety, & Health (ES&H) perfornance.

O her formal progranms such as the Conduct of Operations Surveillance Program

i mpl erent ed by W/DP-106, and the Operational Readi ness Review (ORR) Program

i mpl erent ed by W/- 368, Operational Readiness Determination for Start-up/Restart of
W/DP Facilities, conplenment the formal self-assessnent process described in W-121.

10.4.2.2 Configuration and Docunent Control

The W/NSCO configuration and docunent control programis conposed of five ngjor

el ements: Program Managenent, Design Requirenments, Docunent Control, Change Control,
and Assessnent/ Review. Conbined, these el ements establish and mai ntain consistency

in design requirenments, physical configuration, nodifications to the facility or its
operation, and facility docunmentation.

10.4.2.3 Event Reporting

Abnormal events at the W/DP are investigated and reported in accordance with

W/DP- 242, Event |nvestigation and Reporting Manual. WDP-242 inplenments the

requi renents of DOE Order 232.1A, Qccurrence Reporting and Processing of Operations

I nformation, DOE Manual 232.1-1A, Cccurrence Reporting and Processing of Operations

I nformation, and DOE Order 5480.19. This policy establishes the requirenment for
W/NSCO t o devel op and i nplenment a process for determ ning, evaluating, reporting, and
correcting events and conditions at the W/DP, including those occurrences involving
W/NSCO subcontractors. The types of events covered by this process include, but are
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not limted to, events related to safety, health, security, operations, property,
qual ity assurance, and the environment.

10.4.2.4 Safety Culture

VW/NSCO has inpl emented a conprehensive program for worker protection, based on a
safety policy that states: "Exceed custoner expectations without injury or illness."
W/NSCO has formatted its safety programto be an Integrated Safety Managenent System
(I1SM5) which is inplemented by the guiding principles of the Cccupational, Safety,
and Health Administration (OSHA) Safety and Health Managenent Cuidelines. These
guidelines are the precursor to DCE Policy 450.4, Safety Managenent System Poli cy.
W/NSCO Pol i cy and Procedure W/-100, Integrated Safety Managenent and Control of
Docunents, establishes W/NSCO policy in this regard. Docunments that inplenment the
W/DP i ntegrated safety managenent systemare identified in WDP-310, WHDP Safety
Managenent System Description

W/NSCO systematically integrates safety into nanagenent and work practices at all

| evel s so that m ssions are acconplished while protecting the public, the worker, and
the environment. This integration is acconplished by inplenmenting the | SM5. The DOE
has devel oped seven guiding principles to provide the focus for inplenenting an | SMs.
These principles are:

1) Li ne Managenent Responsibility for Safety

2) Cl ear Roles and Responsibilities

3) Conpet ence Commensurate with Responsibilities

4) Bal anced Priorities

5) Identification of Safety Standards and Requirenents
6) Hazards Control

7) Oper ations Aut horization

Wil e these principles guide the inplementation of an | SM5, five core functions
define its make-up. These functions conprise a cycle of activities which, although

different in detail, are the same for activities on a programor site level and a
facility and work task level. The core functions are:
1) Define the Scope of Woark - This function includes identifying all tasks

associated with the activity and identifying resources needed to perform
the activity.

2) Analyze the Hazards - On a work task level, this function includes
identifying the physical and environmental hazards involved in an
activity (radiation level, heat, or the potential for rel ease of
contam nants). On a facility or programlevel, this includes devel opi ng
and mai ntai ning safety anal ysis docunmentation

3) Devel op Hazards Controls - This function includes adm nistrative and
engi neering controls, design controls, and training. As exanples, the
controls can take the form of personal protective equi pnment or technica
saf ety requirenents.

4) Perform Wrk Wthin Controls - This function provides the nmeans to ensure
that once the controls are devel oped, the work is perfornmed within the
controls.

5) Provi de Feedback and Conti nuous | nprovenent - This function closes the

Il oop for the work activity. Lessons-learned fromone activity are
identified so that they may be incorporated into subsequent activities.
Thi s feedback includes both things that went right as well as things that
went wrong.

10. 4.3 Muaintenance and | n-Service Surveillance Program

A description of the WDP I n-Service Surveillance and Mii ntenance programis
presented in Section 10.4.3 of WNS- SAR-001
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10. 4.4 Conduct of QOperations

The WYDP Conduct of Operations Programis presented in Section 10.4.4 of

W/NS- SAR- 001. The RHWP has incorporated features and configurations into the RHW
t hat enhance the conduct of operations. Specific areas to which conduct of
operations apply include the follow ng:

. Shift Routines and Operating Practices

Practices for the safe operation of the RHW are consistent with the gui dance given
in WDP-106 and have been devel oped and inpl enented t hrough approved facility
procedures. These practices include regular meetings to brief operations personnel on
near-termactivities affecting the facility, routine surveillance requirenments to
ensure regul ar and systenatic appraisals of facility conditions, and equi pnent status
boards to indicate the operating status of major equipnment, as appropriate.

. Qperating Aisle Activities

Access to the RHWF i s mai ntai ned through WDP security restrictions. Personne
access to areas such as the OQperating Aisle may be further restricted if deened
necessary by the facility operations supervisor. The Operating Aisle is manned as
facility operations warrant.

. Conmuni cat i ons

The W/DP conmuni cations systemincludes a public address system energency all-page
system and radi o and tel ephone comunication system These systens are tested
frequently to ensure continuous operability for routine and energency conditions

t hroughout the site. These conmunication systens are further discussed in

Section 10.5.1.5 of W/NS- SAR- 001

. Control of On-Shift Training

Al facility operations personnel receive on-the-job training as a supplenent to
formal classroomtraining. On-the-job training provides trainees direct supervision
by qualified trainers/instructors as they performtheir actual job function. This
training has been factored into the formal operations training prograns described in
Section 10.3 of this SAR

. Control of Equipnment and System Status

Formal approved procedures, consistent with the gui dance given in WHDP-106, have been
devel oped for indication and control of the status of RHW equi pnent and systens.
Rout i nel y-updat ed status boards indicate the status of nmjor equipnent.

. Lockouts and Tagouts

Formal approved procedures, consistent with the guidance in WHDP-106, inplenment a
site lock and tag program This program ensures that systens and equi prment are
| ocked and tagged to the degree necessary to assure the protection of personne
during construction, maintenance, repair, deconmnissioning, and any other operation

. I ndependent Verification Practice

Gui dance for performning independent verification of facility equipnent is provided in
W/DP- 106. Procedures governing critical equi pnent are eval uated agai nst i ndependent
verification criteria.

. Log Keeping

perating | ogs are mai ntai ned, used, reviewed, and stored in a manner consistent with

W/DP- 106. Logbooks are nmaintained for the life of the facility in accordance with
W/- 730, Records Managenment and Storage.
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. Oper ati ons Turnover

The W/DP has devel oped a procedure, consistent with the operations turnover protocol

given in WHDP-106, that provides instructions for conducting an orderly and accurate
transfer of information regarding a facility's overall status at shift turnover. The
i nfformati on necessary for operations turnover is in the formof a standard checkli st

and di scussi on between off-going and on-com ng operators. Significant events such as
changes in equi pment operational status and shift activities are recorded in fornal

| ogbooks which are maintained in operations facilities.

. Qperations Aspects of Facility Chem stry and Uni que Processes

Activities consistent with W/DP-106 are inplenented for those aspects of operations
i nvol ved in chem stry and uni que processes.

. Requi red Readi ng

A required reading program has been inplenented in a manner consistent with the
gui dance given in WHDP-106. Additional guidance for required reading is given in
W/- 552, Required Reading for W/NSCO Personnel .

. Timely Orders to Operators

Timely orders to operators are issued, reviewed, and nmaintained in a manner
consi stent with W/DP-106 gui dance.

. Operator Aid Postings

Operators aids are devel oped, reviewed, posted, and |logged in a nanner consi stent
wit h W/DP-106 gui dance.

. Equi pment and Pi pi ng Label i ng

A formal approved procedure, consistent with WDP-106, has been devel oped for system
and conponent |abeling. This procedure ensures consistent, readable, and pernanent
identification of RHWF areas, valves, pipes, instrunents, breakers, swtches,

el ectrical and control panels, and el ectrical conponents inside panels.

10.5 Energency Preparedness Program

The W/DP Emergency Preparedness Programis presented in detail in Section 10.5 of
WW/NS- SAR- 001.

10. 6 Deconmi ssioni ng
10.6.1 Decommi ssioni ng Program

Pl anni ng for deconmi ssioning of WDP facilities is in progress. This includes the
eventual deactivation, decontam nation, and deconmi ssioning of the RHW. Once the
envi ronnent al review process has been conpleted and the conceptual approach to
deconmi ssioning determined, the details of inplenmentation will be devel oped.

Fi nal decontamni nati on and deconmi ssioning (D&D) plans are dependent on facility
closure plans that are yet to be deternined. Safety analyses and Unrevi ewed Safety
Question Determ nations (USQ@s) associated with site decommissioning activities wll
be performed as appropriate.
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10. 6.2 Decontani nation

Decont ami nation of RHWF SSCs invol ves the renoval of sources of hazardous and

radi oactive materials to acceptable |evels or concentrations. Section 4.3 of
VW/NS- DC- 071, Renote-Handl ed Waste Facility Design Criteria, provides a listing of
RHWF design features that have been included to facilitate RHW decontani nation
Additionally, substantial D&-related information for the RHW is provided in C osure
Report on the Deactivation and Decomm ssioning of the Stand-Al one Alternative to the
RHWF (Scientech 1999). Specific design features and measures cited in the subject
report that have been enployed to facilitate D& of the RHW are as foll ows:

. The floor of the Work Cell, as well as its walls, to a height bel ow the crane
rails, are lined with stainless steel. In addition, all surfaces in the Wrk
Cell not lined with stainless steel, as well as all surfaces of the Buffer
Cell, are sealed with an epoxy coating. These coverings minimze or prevent

the infiltration of radioactive nmaterials into the concrete floors and walls,
t hereby reducing the amount of structural material (concrete) required to be
renoved and processed as radi oactive waste.

. The work tables, at which waste size reducing takes place, incorporate a down
draft ventilation system This is inportant in that the work station becones
the “first line of defense” in preventing the spread of radi oactive
contam nants. There is also a portable vacuum pi ck-up systemthat can be used
to reduce the spread of radioactive contam nants.

. Joints or seans, such as at the liner-wall interface, are caul ked or seal ed so
as to prevent the spread of contami nants behind the liner. Simlarly,
construction joints are seal ed.

. Cur bs, dikes, trenches, sunps, or other barriers are used to confine or direct
the flow of water in areas that could be decontami nated using a water wash
system or in areas where waste water is collected (e.g., the waste water tank
vault). The tank vault has a steel liner so the vault itself becomes the
secondary confinenent for the water in the tanks.

. Fl oors are sloped toward floor drains.

. wall, floor, and ceiling penetrations in the Wrk Cell have been kept to a
m ni mrum and are sealed so as to prevent the mgration of radioactive
cont ami nant s.

. Waste collection tanks are not buried but located in a steel lined vault.
Overflow fromthe tanks is to the vault, which has sensors to detect an
overfl ow condition. Provisions have been made to pernit liquids to be taken
directly fromthe vault using a portable punp.

. Crud traps (i.e., those features in the design of fluid systens that pronote
the buildup of radioactive naterial) have been elimnated to the greatest
degree possible in the drain system The drain |lines have snooth | ong radius
bends to prevent crud buildup. |In addition, fine nmesh strainers located in
drain hubs exist to capture radioactive materials. The strainers are changed
out as needed, sanpled, and disposed of with the rest of the processed waste.

. Measures exist to prevent significant inbalances in the ventilation system when
transferring waste to and fromthe Wrk Cell

. The exhaust ventilation systemfilters located in the Work Cell are |ocated
along one wall of the Wirk Cell and below the work platforns. This design
facilitates the capture of airborne radi oactive material and greatly reduces
t he amount of contani nati on on exhaust ventilation system conponents | ocated
outside the Wrk Cell.
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. Runs of electrical wires and instrunentati on and control wires in contam nated
areas are in conduits.

. The Buffer Cell, Wrk Cell, and Contact Mintenance Area (CMA) possess renote,
wat er washdown capabilities to wash down SSCs |ocated in them including the
Wirk Cell crane and mani pulators to reduce the dose rate and contam nation
| evel s on the crane and mani pul ators before they are noved to the CVA

. Corrodi bl e structures or surfaces such as exposed carbon steel have been
covered with protective, decontani natable coatings.

10. 6.3 Agreenents with Qutside O ganizations

The DOE, as dictated in the WDP Act, Public Law 96-368, entered into agreenents,

whi ch include the D& program with the Nucl ear Regul atory Program (NRC) and New York
State. The agreenent between the DOE and the NRC is in the formof a MO, which
defines the rel ati onshi ps between these two organi zations. The MU indicated that
the DOE will D& the Project facilities at the end of the Project according to
criteria prescribed by the NRC. D& criteria for WDP conpletion is contained in the
NRC s Final Policy Statenent (67-FR-5003) dated 2/1/02.

DOE al so entered into a Cooperative Agreenment with New York State Energy Research
Devel oprment Authority (NYSERDA). The Cooperative Agreenent and the WDP Act
establish a 90% 10% cost -shari ng arrangenent between the federal and New York State
governnents for costs directly related to the Project scope as defined by the Act.
Al'l D& costs associated with non-project facilities are the responsibility of New
York State. Negotiations are currently underway between DOE and NYSERDA regardi ng
cost-sharing for final D& of the Western New York Nucl ear Service Center (VWNYNSC).

10. 6.4 Arrangenents for Funding

Decontami nation of Project facilities is a requirenment of the WDP Act, the MU, and
t he Cooperative Agreenent. The total scope of D& cannot be determined until after
the Record of Decision (ROD) for the final Environmental |npact Statenent (EI'S) on
Project conpletion. The total cost also cannot be estimated until final D& criteria
are approved by the NRC. However, the cost of the WDP, including the D& of the
Project premises only, will be shared by the federal and New York State governments.

After the conpletion of the WDP, operational control of the Project premises wll
revert back to the State of New York for institutional control, including continued
nmonitoring and mai ntenance, if required.

10. 7 Human Factors

The di scipline of human factors is directed towards the application of behavioral and
social science principles to systemsettings to optimze both human and system
performance. Section 10.7 of W/NS- SAR-001 provides nore information regarding human
factors.

The RHWF has been designed to be confortable and natural for personnel to operate and
mai ntain. Human factors have been considered in positioning equi pnent, swtches,

val ves, and instrunments fromboth an operating and a mai ntenance vi ewpoint. The
followi ng human factors were considered during the design of the RHWF:

. Instrument readouts are | ocated at average eye elevation for ease of reading.
The instruments controls are located to pernit visual nmonitoring w thout
drastic shifts of body position.

. Equi pment is accessible for ease of operation and naintenance.
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432 . Val ves are properly sized and | ocated for ease of operation without using

433 | adders, platforms, or over extending the body beyond normal reach

434 . Mani pul at ors and vi ewi ng equi pment have been properly located for ease of

435 renot e operation and mai nt enance.

436 . Accommodat i ons for operators with a range of physical sizes and ability have
437 been consi der ed.

438 . Qperations requiring special skills or special attention have been m nim zed or
439 aut onat ed, where possible.

440 . Audi bl e and vi sual al arnms have been included to warn operators in advance of
441 condi tions exceeding limts.

442 . Communi cation systenms exi st during nornmal and off-normal operating conditions
443 (e.g., emergency comunication systens such as the “812" Al Page, intercons,
444 and hand- hel d radi 0s).

445 . System control, display devices, conmponent arrangenent, vibration, noise,

446 lighting, emergency lighting, ventilation, tenperature, humidity, hunman

447 di nensi ons, protective equipnment, warning and annunci ator systens, and

448 mai ntai nability were considered during the design of the operating aisle and
449 ot her areas where activities are routinely perforned.

450 . Storage areas for equi pnent were |located in the appropriate |ocations.

451 . Provi sions were included inside the RHW and in the office area for personne

452 acconmodations (e.g., neeting room |unchroom men’'s and wonmen’s restroons).
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11.0 TECHNI CAL SAFETY REQUI REMENTS
11.1 Introduction

The objective of this chapter is to provide information that satisfies the

requi renents of 10 CFR 830.204(b)(4). This chapter is intended to |link the accident
anal yses, through descriptions of the safety structures, systenms, and conponents
(SSCs), to a Technical Safety Requirenent (TSR) document. The TSR docunent is
intended to constitute an agreenent or contract between the Departnment of Energy
(DCE) and the applicable managi ng and operating (M&O) contractor (in this case, Wst
Val | ey Nucl ear Services Conpany [ WWNSCO ) regarding the safe operation of a given
West Vall ey Denonstration Project (WDP) facility, activity, or operation

Saf ety Class SSCs are those SSCs whose preventive and/or mitigative functions are
necessary to maintain the consequence of an accident bel ow the off-site Evaluation
CGuidelines (EGs) provided in Section 9.1.3. Because the accidents analyzed in
Chapter 9 do not rely on protective or mitigative features to nmaintain dose
consequences bel ow the EGs, no TSRs are nmandated for the Renote-Handl ed Waste
Facility (RHW). DOCE-STD 3009-94, Preparation CQuide for U S. Departnent of Energy
Nonreactor Nuclear Facility Safety Analysis Reports, indicates that, with the
exception of Safety Class SSCs, there is significant latitude as to the content of a
given facility's TSRs. For reasons provided in this Chapter, this |latitude has been
used in concluding that no TSRs are needed for the RHW

11.2 Requirenents

This Safety Analysis Report (SAR) neets the requirenents in 10 CFR 830. 204 and
830. 205 with respect to TSRs.

11.3 Technical Safety Requirenment | nput

There are no Design Basis Accidents (DBAs) that have consequences that woul d exceed
the EGs. There are no active Safety Cass SSCs in the RHWF nor are there any Safety
Class SSCs that are under the direct control of operators within the RHW

11.3.1 Safety Limts and Limting Conditions for Qperation

There are no DBAs that require active Safety O ass SSCs, nor are there Safety d ass
SSCs under the direct control of RHW operators to mitigate the consequences or
prevent the occurrence of an accident to neet the EGs. Accidents have been eval uated
with a reasonably bounding radiological material at risk. Therefore, no TSR Safety
Limts or Limting Conditions for Operation (LCOs) are required for the RHW

11.3.2 Design Features

The primary passive safety features in the RHAWF are the thick reinforced concrete
shield walls, steel shield doors, and shield wi ndows. Consequence anal yses presented
in Chapter 9 did not take credit for high efficiency particulate air (HEPA)
filtration of rel eases

Barriers for RHWF worker protection constitute one of the (if not the) primary
contributors to defense in depth. Chapter 8 of this SAR contains a di scussion of
defense in depth as it pertains to the RHW. DOE-STD 3009-94 states that SSCs that
are "major contributors to defense in depth are designated as safety-significant
SSCs" and "Estinmates of worker consequences for the purpose of safety-significant SSC
designation are not intended to require detailed anal ytical nodeling. Considerations
shoul d be based on engineering judgnent of possible effects and the potential added
val ue of safety-significant SSC designation." Based on "engi neering judgnent of

possi ble effects and the potential added val ue of safety-significant SSC
designation," no RHWF SSCs have been designated as safety-significant SSCs (even

t hough they may contribute to defense in depth).
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RHWF design criteria and design features are described in Chapters 4, 5, and 6.
11.3.3 Adninistrative Controls

Administrative controls are defined in 10 CFR 830.3 as “the provisions relating to
organi zati on and nanagenent, procedures, record keeping, assessnment, and reporting
necessary to ensure safe operation of a facility.”

TSRs are not based upon mai ntai ni ng wor ker exposures bel ow sone acceptable | eve
followi ng an uncontroll ed rel ease of hazardous or radioactive material, or

i nadvertent criticality. Rather, the risk to workers is reduced through the
reduction of the likelihood and potential inmpact of such events. Because of the
necessary and i nherent presence of hazardous and radioactive materials at WDP

nucl ear facilities (such as the RHW) and the workers' proxinmity to these materials,
it is inpractical to reduce worker risk to an insignificant |evel through sel ection

of operating limts in TSRs. DOE-STD 3009-94 reinforces this position, stating: "It
is inmportant to develop TSRs judiciously. TSRs should not be used as a vehicle to
cover the many procedural and programmatic controls inherent in any operation." The

i kelihood of uncontrolled rel eases of hazardous and radioactive materials at the
W/DP (i ncluding the RHW), and the consequences of occupational exposures resulting
from such rel eases are reduced through the inplenentation of industrial hygi ene and
radi ati on protection prograns that have been devel oped to be consistent with gui dance
given in relevant DOE Orders

Wor ker protection at the WDP is achi eved t hrough adm ni stration of DOE-required
radi ol ogi cal protection and occupational safety and health prograns. 1In regard to
wor ker safety, the DOE acknow edges that the inpact fromthe rel ease of hazardous and
radi oactive materials is reduced through industrial hygiene and radiation protection
oversight (e.g., monitoring of worker exposures, use of personnel protective

equi prent [ PPE], and energency evacuation planning), as well as the use of TSRs.
Hence, formal neasures other than TSRs are recogni zed by the DOE as being acceptable
for ensuring worker safety. Al so, as previously noted, DCE-STD 3009-94 states: "It
is inmportant to develop TSRs judiciously. TSRs should not be used as a vehicle to
cover the many procedural and programmatic controls inherent in any operation.”
Consistent with relevant DOE Orders and federal and state regulations w th which
W/NSCO is currently contractually obligated to conply, the control of the Ievels of
hazardous and radi oactive materials to which workers nmay, at any tine, be exposed, is
addressed in W/DP radi ol ogi cal protection and occupational safety and health
programs. Furthernore, worker exposure to hazardous materials and/or conditions is
regul ated under the provisions of the Cccupational Safety and Health Act adm nistered
by the Cccupational Safety and Heal th Administration (OSHA).

The DOE recogni zes the neasures provided by existing site progranms for protecting the
health and safety of workers. |In consideration of this fact, TSR adninistrative
controls would not further contribute to worker safety at the WDP (including the
RHWF) .

In consideration of the above discussion, no TSR admini strative controls are required
for the RHWF.

11.4 Interface with TSRs from G her Facilities

There are no TSRs fromother facilities that interface with the RHW
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12. 0 QUALITY ASSURANCE

This chapter presents the West Valley Nucl ear Services Conpany (WNSCO Quality
Assurance Program (QAP), sunmarizes the inplenenting Quality Assurance (QA) policies
and procedures, lists the Departnment of Energy (DOE) Orders and requirements
fulfilled by the QAP, and summari zes the specific application of the programto the
desi gn, construction, and operation of the Renote-Handl ed Waste Facility (RHWF).

The QAP at the West Valley Denonstration Project (WDP) is inplenmented on a site-wi de
basis and is applied in conpliance with 10 CFR 830, Subpart A, Quality Assurance
Requi rements. The DCE- approved W/NSCO QAP has been established, approved, and

i mpl emrented to ensure that site nissions are acconplished while mininzing potenti al
hazards to the public, facility workers, and the environnent. The program applies to
wor k performed by WNSCO and its contractors for all activities affecting quality at
the W/DP site. This includes the design, procurenent, construction, operation, and
eventual decontani nati on and deconmmi ssioni ng of the RHW

A definition and description of the WNSCO QAP is provided in WDP-111, Quality
Assurance Program which also inplenments the requirenments of DOE O 414.1A, Quality
Assur ance.

The QAP is used for determining the graded applicability of QA standards to itens,
systens, and services. The programincorporates grading through the use of Quality
Level s established by risk-based eval uations of safety, environnental, health, and

ot her progranmmatic considerations. An inportant feature of the W/NSCO graded
approach is that the level of effort or degree of program application is determ ned
by review of itens or activities. For exanple, the design, procurenent,

construction, and operation of RHW structures, systenms, and conponents (SSCs) are
covered by flowdown of requirements in the QAP and are graded and identified by
Quality Level. The assigned Quality Level provides a basis for the extent to which
QA requirenments are applied in accordance with factors influencing responsible work
process control and work acceptance such as conpl exity, consequence of failure, and
degree of uncertainty. The methodol ogy for classification, and rationale for
establishnent of Quality Levels are contained in WDP-204, WDP Quality List

(QList). As docunmented in WDP-204, all RHW SSCs are Quality Level “C" or “N'. The
criteria for determining Quality Level designations are provided in WDP-002, Quality
Managenment Manual. These criteria are summarized in Section 12.3 of W/NS- SAR- 001
Safety Analysis Report for Waste Processing and Support Activities. The W/NSCO
graded inplenmentation of QA is consistent with the definition of “graded approach”
provided in 10 CFR 830. 3.

A synopsis of the WNSCO QAP defined in WDP-111 is presented in Chapter 12.0 of
VWNS- SAR- 001.

12.1 Organization

Organi zational information is shown in Figures 10.1-1 and 10.1-2 of W/NS- SAR- 001, and
described in associated text in Chapter 10 of W/NS-SAR-001. Qher participants,

i ncludi ng suppliers, consultants, subcontractors, and | aboratories are a part of the
overal | WW/NSCO program by virtue of W/NSCO del egated QAP el enments. Al such

del egated QA functions are identified by appropriate contractual requirenents wth
accountability for acceptable inplementation retai ned by WNSCO.  WNSCO per f or ns
initial approval of the organizational structure and QA prograns of all najor project
participants. W/NSCO al so perfornms schedul ed, periodic overviews of these

organi zati onal structures and QA progranms via audits, surveillance, or other
appropriate methods.
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12.1.1 Responsibilities

W/DP- 117, VWNS Policy and Procedures Manual, and W/DP-002, Quality Managenent Manua
docunent the responsibilities and authority of persons and organizations that: 1)
performsafety functions, 2) ensure that the QAP is established and inplenented, and
3) verify that activities have been correctly performed and docunmented in accordance
w th W/NSCO i npl emrenti ng procedures. The specific responsibilities are listed in
Section 12.1.1 of W/NS- SAR- 001

12.2 Quality Assurance Program

The WYNSCO QAP (W/DP-111) describes responsibilities, authorities, policies, and
requi renents, and provides for the managenent, performance, and assessnent of work.
The QAP provides the franework and criteria for inplenmenting a QA programto plan,
perform and assess the effectiveness of all project activities such as design
procurenent, construction, and operation of the RHW in accordance with DOE QA
requi renments (DOE O 414. 1A).

The core policy docunments which inplenent the QAP are WDP-002, W/-120, and sel ect
policy/ procedure docunments. They establish and outline the policies and requirenents
for the site QAP and establish the |line organizations’ responsibility for

i npl enmenting the QAP. Each section of W/DP-002 is approved by the President of
W/NSCO, thus establishing its applicability for all work performed at the WDP. The
QAP is reviewed and approved by the DOE-Chio (DOE-CH) Field Ofice Manager
Performance against this QAP is periodically evaluated by DOE-OH WDP

12.2.1 Design Contro

W/NSCO has established and inplenmented a formal design control programfor the RHW
that requires engineered items and systens to be designed using sound engi neering and
scientific principles and appropriate standards. The formal design process defines
the control of design inputs, processes, outputs, changes, |ines of conmunication
interfaces, and records. This process provides for tinely and correct translation of
design inputs into design outputs, effective coordination and interfacing of

organi zations participating in the design process, and acceptable and verified design
out put s.

Design controls are determi ned through a risk-based control process that considers
Envi ronmental, Safety, Health (ES&H), quality inpact, and programmatic risk. The
extent of design verification and validation is based on conplexity, risk, and

uni queness of design

The RHWF al so utilizes a formal design verification process that confirns design
adequacy by persons other than those who designed the systemor item where
appropriate. Verification is conpleted and docunented before inplenmentation of the
design. Conplex designs are verified at critical stages of devel opnent to enabl e
timely correction of deficient conditions.

RHWF desi gn docunents specify the technical and quality acceptance criteria and the
information required to verify acceptable construction and operation. Design
changes, including field changes, are governed by control measures conmensurate wth
those applied to the original design

12.2.2 Procurenent Docunent Contr ol

DCE- OH WDP has del egated prinme authority for the procurenent and the adm nistration
of contracts to WWNSCO. The preparation and processi ng of procurenent docunents are
performed in accordance with policies and requirenents of WDP-117 and W/DP-002.
These policies ensure that procurenment docunents contain appropriate technical and
quality requirements. To the extent necessary, procurement docunents require
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contractors and suppliers to have QAPs that are adequate to control the quality of
the itenms or services

The procurenment docunments specify the scope of work, technical requirenents, and
application of QA requirenents. The appropriate procurenent docurments with QA

requi renents specified therein are reviewed and approved by the W/NSCO QA

organi zation. Procurenent docunments are controlled by W/NSCO s standard procurenent
procedures and practices. Changes to procurenent docunents are controlled by witten
W/NSCO pr ocedur es.

To the extent of an itemis inportance to safety and quality, procurenent docunents
require that suppliers and their subtier suppliers have QAPs consistent with the
requi renents contained in the purchase docunents. The requirenents are comensurate
with the Quality Level of the itemor activity. Suppliers are surveyed and eval uat ed
to assure that sufficient and appropriate systens, procedures, and personnel are
avail able to neet the programmatic and technical requirenents of the purchase order
prior to the initiation of work activities affecting quality. Records are naintained
on suppliers surveyed to show those QA attributes available within their QAP. The
W/NSCO Pur chasi ng organi zati on obtai ns approval of potential suppliers fromthe

Engi neering and QA organi zations.

Foll owi ng the preparation and approval of a procurenment docunent and sel ection of an
acceptabl e supplier, the purchase order is prepared and issued along with the
supporting procurenent docunents. |If verification of the quality of supplied itens
cannot be performed at receiving inspection, work perfornmed by the supplier is
verified by W/NSCO during the course of procurenent, ensuring that the purchase order
requi renents are nmet. Verification activities conducted by the QA organi zati on may

i nclude auditing, receiving inspection, surveillance, testing, performance

eval uation, or inspection at mandatory wi tness/hold points during processing, fina

i nspection, and shi ppi ng.

12.2.3 Instructions, Procedures, and Draw ngs

Components, systens, structures, and associ ated services that are inportant to the
safe and reliable operation of the RHW are designed, fabricated, erected, inspected,
and tested in accordance w th approved specifications and drawi ngs. Instructions,
procedures, and draw ngs are issued and controlled for the performance of the work
scope in accordance with the considerations specified in appropriate QA progranmatic
requi renents. The prepared docunents are approved by the WNSCO QA organi zati on and
other interfacing organi zations. Were appropriate, the docunents contain
guantitative and qualitative acceptance criteria that formthe basis for verifying
that all quality-related activities are satisfactorily acconpli shed.

12.2.4 Control and Identification of Purchased Material, Equiprment, and Services

Measures have been established and inplenented at the WWDP to ensure that purchased
mat eri al s, equi prent, and services conformto the requirenents outlined in the
procurenent docunments. Section 12.2.4 of W/NS-SAR-001 provi des a di scussion of these
nmeasur es.

Processes that affect the quality of final items or services are controlled in
accordance with their Quality Level classifications, as discussed in Section 12.3 of
WUNS- SAR- 001. Special processes that control or verify quality are perforned by
qual i fied personnel using qualified procedures in accordance with applicable
requirenents.

Requirenments for control of supplier processes are included in the procurenent
docunent s.
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12.2.5 |Inspection, Surveillance, and Testing

It is WNSCO policy to performinspection, acceptance testing, and routine
surveill ance of specified items and processes using established acceptance and
performance criteria, and to require calibration and mai ntenance of equi pment used
for acceptance of inspections and tests.

Required inspections and tests are established and conducted according to a graded
program Acceptance paraneters and other requirements are specified in design
docunentati on. For exanple, inspection hold points beyond which work is not to
proceed are incorporated into work and procurenent docunents.

The test control programincludes, as appropriate, bench tests and proof tests before
installation, pre-operational tests, post-maintenance tests, post-nodification tests,
and operational tests.

Wien acceptance criteria are not net, deficiencies are docunented, resolved, causes
are identified, and corrected areas are reinspected.

12.2.6 Nonconform ng Materials, Conponents, and Fabrication and Construction
Feat ures

Material s, parts, conponents, equipnment, structures, and systens that deviate from
approved specifications, draw ngs, codes, or other applicable docunents are

consi dered nonconformng itens and are identified and controlled to prevent

i nadvertent use or installation. Nonconformance/ nonconpliance data is analyzed to
identify trends that adversely inpact quality and to identify opportunities to

i mprove itens, services, and processes. All personnel are encouraged to identify
opportunities for inprovement and to pronote continuous inprovenent. This includes
the identification and reporting of nonconforming itens, and encouragi ng
reconmendat i ons for process inprovenents.

12.2.7 Corrective Action

Measures are established and inplenented to ensure that adverse conditions such as
failures, mal functions, deficiencies, deviations, or defective material or equipnent
are pronptly identified and corrected. |In the case of significant conditions adverse
to quality, the nmeasures ensure that the cause is deternined and that appropriate
corrective action is taken to prevent repetition or recurrence.

Identification of situations that nay require corrective action are acconplished
t hrough periodic review of supplier surveillance activities, QA surveillance and
moni toring prograns, QA audits, and issue reports. Issue reports for significant
condi tions document the identification of all significant conditions adverse to
quality, including consideration for root cause anal ysis and/or stop work.
Corrective actions are reported to appropriate |evels of managenent. Fina
verification or followup is docunented by responsible parties.

12.2.8 Quality Assurance Records

The W/NSCO QA Records Program i ncludes requirenents and responsibilities for
identification, filing, transmttal, receipt, storage, retention, maintenance,
retrieval, and disposition of QA records. The system addresses the records
associ ated with design, operational procedures, QA and procurenent, including
duration for each type of record. Sufficient information is provided to enable
traceability to the itemor activity to which it is associated

QA records are classified as either lifetine or nonpernanent. Criteria for
classifying records are contained in WDP-262, WNS Manual for Records Managenent and
St or age.



196

197
198
199
200
201
202
203
204

205
206
207
208
209
210
211

W/NS- SAR- 023
Rev. 1, Draft D
Page 165 of 166

12.2.9 Audits

A conprehensi ve program of planned and periodic W/NSCO audits is conducted under the
direction of the QA organization to verify conpliance with aspects of the QAP and to
determine the effectiveness of the program The audits include review of

i ndoctrination and training activities, processes and itens, and review of docunents
and records of corrective actions, calibrations, and nonconform ng itens control
Audits of the RHW were conducted during design, procurenent, construction
installation, and system acceptance testing, and are perforned periodically during

t he operational phase of the facility.

Audits are performed in accordance with witten procedures or checklists by trained
and qualified personnel within the QA organi zation and/or qualified audit
representatives from other organi zati ons who do not have direct responsibility for
the areas being audited. Audit results are docunented and revi ewed by managenent
personnel having responsibility for the area being audited. Responsible managenent
personnel ensure tinely and appropriate action to correct and prevent recurrence of
deficiencies revealed by the audit.
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