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Abstract: This report describes the methodology used in conducting the K Basins Hazard 
Analysis, which provides the foundation for the K Basins Final Safety Analysis 
Report. This hazard analysis was performed in accordance with guidance 
provided by DOE-STD-3009-94, Preparation Guide for U. S. Department of 
Energy Nonreactor Nuclear Facility Safety Analysis Reports and implements the 
requirements of DOE Order 5480.23, Nuclear Safety Analysis Report. 

Keywords: Hazard, Frequency, Consequence, Source, Radiation, Prevention, Mitigation, 
Worker, Safety, Abnormal Event 
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KJ3 
KW 
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S A R  
SLOP 
SNF 
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LIST OF TERMS 
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design basis accident 
design basis earthquake 
U. S. Department of Energy 
Fuel Retrieval System 
health physics technician 
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Integrated Water Treatment System 
ion-exchange module 
K East 
K West 
Multi-Canister Overpack 
north loadout pit 
safety analysis report 
south loadout pit 
spent nuclear fie1 
technical safety requirement 
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HNF-SD-SNF-SAD-002). This document summarizes the hazard analyses performed as part of 
the safety evaluations for the various modification projects and combines them with the original 
hazard analyses to create a living hazard analysis document. As additional operational activities 
and modifications are developed, this document will be updated as needed to ensure it covers all 

, the hazards at the K Basins in a summaty form and to ensure the subsequent safety analysis is 

2.0 SCOPE 

The systems and operational activities associated with the KE and KW Basins and support 
buildings were evaluated for potential hazards that could endanger facility workers or result in 
unacceptable releases of radioactive or hazardous chemical materials, which could affect the 
environment or the public. The scope of operations includes continued storage, retrieval, 

I repackaging, and loadout of the SNF and debris. This hazard analysis will be updated to reflect 
I future SNF analyses, such as sludge removal, to ensure all hazards are included. 

The related support buildings evaluated include the following: 

a 
165 KE -Power Control Building 
1717 K Building - Maintenance Shop 
183.1 KW Chlorine Vault (Spent Ion-Exchange Column Storage) 
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0 

0 

Spent Ion-Exchange Module 0 Storage Pads 
1706 KE and KEL - Water Studies Semiworks Facility, Development Laboratory 
190 KE -Main Pump House 
183 KE - Clearwells, Filters, Sedimentation Basins, Headhouse, Chlorine Vault 

1724 K -Maintenance Shop Addition 
185 K -Package Water Treatment Plant. 

165 KW - Switchgear 

3.0 METHODOLOGY 

The hazard identification process systematically and comprehensively identifies hazards 
that can endanger facility workers or cause unacceptable releases of radioactive or hazardous 
chemical materials, which can affect the environment or the public. The hazard analysis process 
(1) identifies hazardous conditions, (2) determines causes, and preventive and mitigative features, 
and (3) qualitatively estimates the consequences and fiequencies of occurrence. Results of the 
hazard analysis are used to select candidate accidents for quantitative analysis in the K Basin 
Safety Analysis Report ( S A R ) .  

As part of the hazard identification process, a hazardous materials identification table 
(Attachment A, Table A-1) was developed from the Containment Vessel Collection Forms 
("F-3262). An energy source checklist, adapted fiom DOE-76-45-19, Job and TaskAnuQsis, 
and HNF-PRO-704, Hazard and Accident Analysis Process, was also used to identify energy 
sources. The completed energy source checklist can be found in Attachment B, Table B-1 , 

The energy source checklist was evaluated to identify hazards not controlled by standard 
industrial safety programs or other institutional programs (e.g., Radiation Protection Program). 
These hazards were then entered into the hazard analysis table for additional analysis. Each 
hazardous condition was evaluated to identify the following: 

0 

Potential accidents arising from the presence of the hazard 

Potential causes and consequences of the accident 

Design features or administrative controls credited to prevent the condition or mitigate 
the accident consequences 

Estimates ofthe likelihood and consequences ofthe accident. 

Additional defensein-depth features that can prevent or mitigate the accident consequences or 
fiequency, or provide worker protection, are also included. The completed hazard analysis is 
included as Table C- 1 in Attachment C. 
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~ ~ ~ 

s2 

S1 

SO 

The impacts of the potential unmitigated accidents developed in the hazard analysis 
worksheet were qualitatively ranked with respect to the frequency and severity of the 
consequences. Consequences were ranked in order of increasing severity, as shown in Table 3-1 
Descriptions of the fiequency rankings are included in Table 3-2. 

~~~ 

Thcre is sufficient G a l  and-cnagy available ;cause a ~ 

high or modcratc impact to thc maximum cn-sitc individual. 

Thcre is sufficient material and energy available to cause an 
industrial injury, radiological dose, or chemical exposure to 
one or more facility workers. 
Thae is insufficient material and energy to adversely impact 
facility workers. 

Table 3-1. Qualitative Accident Severity Lev&. 

1 Conrequence Aaseasment Code I Description 

FO 

s3 I 

I 

Is considend too improbable to warrant 
fiathercmaidcrntion. FO<l.OE-O6&I 

Beyond extremely unlikely: 

k is d c i e n t  material and cnagy available to c a w  a I high or modaatc impact to the maximum off-site individual. 

Frequency Aaarssment 

Table 3-2. Frequency Ranges. 

Description 

Has u x u d  oris likelyto occur during 

Is fomcabk but unlikely to occur 

the mialeof thefacility. 

durq  the li& of thc facility. 

Is patups possible, but extremely 
unlikely to occurduringthc lifetime of 
the f s c i .  

Estimated Frequency 

l.OE-OVyr<FJ <I.OE-Ol/yr 
AntiCipatd 

unwrcly: 
1.0 E44&5F2 < 1.0 E-O* 

Extremely Unlikely: 
I.OE-O6&<F1 c I.OE-O4&I 
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4.0 RESULTSSUMMARY 

As stated in DOE-STD-3009-94, Preparation Guide for US. Department of Energy 
Nonreactor Nuclear Facility safety Analysis Reports, “the final purpose of the hazard analysis is 
to identify a limited subset of accidents to be carried forward to accident analysis.” The initial 
selection of hazard items requiring fiuther quantitative considerations was based on consequence 
only. Only items ranked as S3 or S2 were considered for evaluation as design basis accidents. 
Results of this screening are shown in Table 4-1. Events that were categorized as S2/F1 were not 
krther considered, unless they were identified to have fatality impacts to the facility worker. 
Frequency categories for each event were estimated to assist in subsequent safety analysis. 

Table 4-2 identifies hazards associated with the facility workers. These hazards do not 
I necessarily warrant detailed accident analysis in the K Basins S A R  as they are controlled by 

worker safety or other institutional control programs. 

I Four hazards analyses (WHC-SD-SNF-PHA-001, HNF-2032, HNF-2456, and 
I HNF-SD-SNF-SAD-002) were combined and updated to create this hazard analysis. Other 
I hazard analyses, such as the hazard analysis for canister cleaning, have been included by direct 
I revision. The defined hazards were reviewed for hazards that could be initiators for “off-normal 
I or abnormal operations” and warrant brief coverage in the K Basins SAR. Abnormal events are 

defined as operating conditions resulting from situations outside of normal operations, where 
normal operations are defined by process flow diagrams, system design descriptions, and 
operation and maintenance procedures. Consequences from abnormal events are typically 
standard industrial hazards that may include worker exposure to ionizing radiation. Events having 
radiological consequences greater than allowed by the facility radiologid protection and ALARA 
(as low as reasonably achievable) programs do not fit the abnormal event protile and are required 

I to be analyzed as accidents by the U.S. Department of Energy (DOE) safety analysis process. 
Abnormal events, their means of detection, consequences, and potential corrective actions are 
identified in Table 4-3. 
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Initid 
Coarequsafe 

-8h? ID Energyhulre H.wd C o n ~ ~ o t e n t i d  Accident 

I Criticality 

S3E2 

s m 2  

c.1 Kinctid 

c.2A Kinctid 

LinW 

L m  

Load drops, seismic cvcnts, misloading, etc. 

Truck and trailer movement oftbe cask-MCO. or moving forkla 
orhiBhliffa 

T d e r  bay ora~c moving CasWIxM; caswMM or hook catchen 
e- 

I 
s m 2  C.2B Kinctid T d m  bay crane moving casWIXM CasWDevl strikes 

L i  NLOP/SLOP musing basin damp 

Volume 
sm1 E.l pressure/ Mis-installcd MCO shield p l ~ ~  (vent port c l d ) ;  exceeds 24-bo~r 

shipping window (note: no avenue exists for dose to go &site) 

I F'rwm in -1. p u p a ,  or piping; IXMs, Annular Filter Vcssel. 
abovc-wata pipinn c a w s  spray release I P d  I s*2 I E.2 I Volume 

sm2 E.3 Reanac/ Pipchralve failure of b&p aervioe wata supply to basin causes 
overflow ofbasin, spilling water (although SI, this event included Volume 

I I 1 I baxuse it is a carry&&cvent that is included in thc K Basins I 

c 

I 

I 

I I I SAR as a DBA) 

sm1 

I 

0.1 Flammrble Hydrogen buildup rwults in hydrosen bum or ocplosion (Included 
Mata i . l s  ~ofpotea t ia l fawor lmfa t . l i ty ) .  

E.4 

- 
F. 1 

Piping failure or mis-operation results in pumping water out ofthe 

I sm2 
F.1A Mass, Oravity, I Height I Cask-MCO dropped: into JPSS, onto PSS, onto JPSS bottom 

platc, onto SLOP curb, onto operations deck and then tip-and-hit 
the SLOP curb 

I I  

Load droplseismic forces damage tbe basin drain valves d t i n g  in 
loss ofwater (note: hqumcy before geditiqg drain valve covers) 

I s3/F1 

DBE c a w s  fdm of gantry while losding the MCO scrap basket 
at the highest point; basin drains down causing high radiation and 
fuel innition 

0.2 mannnable u Liquid he1 (from either forkMt, high-liftcr, or MCO trsnspolt 
tractor) spills and bums impacting tMsfa bay critical column. 
Failure ofa critical column could d t  in the transfer bay bridge 
crane and suppating structural members dropping onto the annular 
filtervessel. 
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Table 4-1. Summary of S2 and S3 Hazard Items (2 Sheets). 
In#l.l 

Conlequence 
E8tim.b ID 

S31F1 G.3 

S3R2 K.1 

S3/F1 L. 1 

S3/F1 L.2 

S3/F1 L.3 

S31F2 N. 1 

S3F2 P.3 

Energy Sowree 

Flammable 
Materials 

DBA 
DBE 
IPSS 
D(M 
MCO 
NLOP 
SAR 
SLOP 

"I ConditbniPoten~ Addent 

Cram hydraulic oil leak8 while performing operations above the 
south loadout pit and oil pools mound gaatry oolumn sod b w .  
Gantry f d s  and drops MCO basket, which perforates floor and 
rcsultr in loss ofbash water. 

- 1  

~ ~~~~~~~ 

1 -  
EXplOSiVC 
rnk 
EXplOSiVe 
PVropboriC 

Lo89 ofoooling raulta in basin water heatup to beyond limit, 
followed by MCO shipment and release 

Uranium hydrides accumulated in fuel caniskt causes rapid burn of 
the fuel 

Buildup of metal uranium maal particles causes fuel firc in d e r  
or knockout pot; or air sparge of aa annular filter vessel 

Explosive 
Fymphoric 

NalUral 
P* 

Los  of Powa 

Uranium meteyutanium hydrides bum due to dryout of basin 

Earthquake @BE) 

&mal  or putial power Mure, reduced voltage; surge causes 

causing release (note: W e d  6qncy cddation is fomd in 
AD& 3A ofthe K Basha S A R )  

d - M C O  to heng up OII QIM, a c d h g  shipping window ead 

dcsign basis accident 
design basis earthquake 
immersion pail suppott structure 
ion-occbange module 
dti-canisktovapack 
nath loadcut pit 
SaMy-srcPort 
south lodout pit 
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Table 4-2. Summary of S1 (Worker Safely) Hazards (2 sheets). 

F2 

Energy 
source 

 volume 

W.E.3 PmsureVolume Misloading of MCO (too rrmay scrap bsskas, excess fucl 
fines) CB(LPCS cask to be prrssurizcd during loadout. d t i n g  
in potential of contamination relesse through cask seals 

Description 

F3 

Fuel Re-tried System flow in addition to m i d a t i o n  pump 
bypass to D(Ms caused by dsvalving air monitoring 
quipmalt or ilmmct cartridge filta start up after 
replacemenL causing a deorcase in the basin water quality 
redtingin iluxwedworlierarposure 

W.F.1' Mars, gravity, Equipment dmps in pool creating a splash resulting in an 
aerosol release and ALARA problems during m v u y  height 

F2 W.E.2 

-. grevity, 
height 

PresSurr-Volume Pipe brcak, c l o e  filter, or improper valving causcs low or 
no flow resulting in coatamination or increased worker I exDosllre 

Knockout pot too h v y  when lifted resulting in equipment 
damage, potential worker injuty, and possible contamination of 
thebasinworkareahnsplash 

1 Roccss dip lube not seated CdlTeCtly pmrents shield plug from 
s~ting and results in a high radiation stream 

Combustible mated (e& shipping crates, pallets, windbreak 
mataid, impact-limiting foam, plastic wntainment tents. 
anti- ' 'on clothing) ignites and impacts critical 
structd columns by direct flame impingement and hot gas 
laYa 

PresSurr-Volume 

F1 

F2 

F2 

F2 

F1 

Inadequete helium purge of loaded MCO during pmhipping 
processing causes cask to be pressurized during loadout, 
resulting in potential ofcontamination release thmugh cask 
seals 

W.J.1 Radiation Transfer ofcontaninatcd water to air lines. receiva, and 

W.J.2 Radiation 

o o m ~ r e d t s  in additional expoartrc to worker 

Waste pad and shipping dock store spent IJCMs and packaged 
cartridge filters (awaiting disposal or stored improperly) 

Cs-137 trapped in piping and valvw gmemtm hot spots which 

Loss of basin water levcl darrases shielding over the basin 

result inginiocres4edWOrkRexpoartrc 

dtsiniaorcased Workerexposurc 

m l l n x t s r m s r e s u l t i n g i n ~  workgexp.ure 

w i n g  wrong resin into D ( M d t 3  in potential to increase 

W.J.3 Radiation 

W.J.4 Radiation 

W.M.1 H~~MIow 
material -expo- 

WP.2 

W.F.3' gravity. 

Flammable 
matcrial 
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F1 

Table 4-2. Summary of S1 (Worker Safety) Hazards (2 sbeets). . 
W.P.1 Losaofpowa Loss of radiation monitors result in the potential for workcrs 

to rcccivc incressed exposure 

Description 
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Assessment h m e n t ,  Rev. 2, DE&S Hanford, Richland, Washington. 

WAC 173-303, "Dangerous Waste Regulations," Washington Adminispafive Code, as amended. 

WHC-SD-SNF-PHA-001, 1994, Prelimimmy Hazara3 AnaIysis of K-Basin Fuel Encapsulation 
andstorage, Rev. 0, Westinghouse Hanford Company, Richland, Washington. 

HAZARD ANALYSIS BASIS DOCUMENTS 

COGEMA-C-0105-RPT-003,2000, Dejhitive Design Report: S p n t  Nuclear Fuels K West 
Canister Cleaning Systems Sub-Project A.2.A. Rev. 0, COGEMA Engineering 
Corporation, Richland, Washington. 

HNF-2032, 1998, ShrF Fuel Retrieval Sub-Project Safety AmIysis h m e n t ,  Rev. 0, DE&S 
Hanford, Richland, Washington. 

HNF-2456, 1998, SNF CarRLoadout System Sub-project Safety Ana&sis Document, DE&S 
Hanford, Richland, Washington. 

HNF-SD-SNF-SAD-002, 1998, Integrated Water Treatment System Subproject Safety 
Assessment Document, Rev. 2, DE&S Hanford, Richland, Washington. 
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1 HNF-SD-WM-SAR-062,2000, K Basins Final &few Analysis Report, Rev. 4, Fluor Hanford, 
I Incorporated, Richland, Washington. 
I 
I WHC-SD-SNF-PHA-001, 1994, Preliminary Hama3 Anabsis of K-Basin Fuel Encapsulation 
I 
I 

andstorage, Rev. 0, Westinghouse W o r d  Company, Richland, Washington. 
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Table A-1. Hurrdour M8terid List (2 Sheets). 

Radiologicauy contrrminated water 

Radionuclides:' 

Pu-236 Pu-238 Pu-239 Pu-240 

Eu-154 Cs-134 0-137 Ce144 
FT-144 FT-144 Pm-147 Sb-125 
Tc-125 RU-106 Sf-90 Y-90 

chcmiaals: 

Pu-241 Pu-242 Am-241 Cm-244 

pUmlit&Rw-37 
Ion Exchange Resin Isopropyl Alcohol 
Plasti Dip Heavy Duty Flexible Rubba Coating 
WB Dipping Safe Peel -Bright Yellow 

Radiolluclidcs: 39 spent Ixcs  

Chemicals: 

Hydraulic Fluid (for FRS) 
Liquid Propane 
Dow Fmst Heat Transfer Fluid 
sodiumBiaubmate. 
Liquid Alum ( a l b  sulfate.) 

Turbine Oil 
ButTer,&agmt for PC Hmha Analyra 
Purotite VW-37 Ion Exohwge Rcsin 
Mag~t loc  990-N 
sulfuric Acid 
Valvoline,ol SAE30 
Ampco&9OHSResin 
Del 400SAE40HDMOtorOil 
sodium Hydroxi& 
Turbine Oil 
Indicator Solution for Pump Calorimeter Totel Aka 
M i n e o i l  
Ethyl Alcohol, 200 p r d  

Lubricating oil 

SE E q  
Jet-Lube TFW 

105 KE 
I 105KW 

105 KW 
105 KW 
105 KE 
105 KW 

183.1 KW 

190 KE 
190KE 
183 KE 
I83 KE 
183 KE 
19OKE 
19oKE 
183 KE 

183.1 KW 
183 KE 
19OKE 
19OKE 
19OKE 
190 KE 
183 KE 
183 KE 
183 KE 
19OKE 
1717K 
1717K 
1717 K 
1717K 
1717K 
1717 K 

-1.2 E 4 6  gal 
-1.2 E 4 6  gal 

(2) 55 gavdrums 
500 gal 
807 gal 
wgal 

a P t y  
12 sel 
25 gal 
3.5 gal 
39 Ixcs 

1205 gal 
5 gal 

26 Bal 
30 sel 

4 gal 
33 gal 

23 gal 
1 gal 

20 gal 
22 gal 

199 gal 
3Bal 
1 4  

40 sel 

14 sel 
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Table A-1. H~zlrrdous M8teri.l List (2 Sheets). 

1717 K 
1717 K 

1706 KE 
165 KE 
165 KE 

"Ioui  Material 

1 gal 

10 gal 

620 gal 
748 gal 

1.4 gal 

chesaioals cont.: 
d 

WD-40 
PPG I n s o r  Eoamel Semi-010s Acrylic Latcx 

Leotra Clean II 
sodium sulfite 
Lcad 
P-Bis (O-Methylstyryl)&nzgle 
Toluene 
Toluene 
Sulfuric Acid 
Nitric Acid 
Liquid Nitrogen 

Ambal~te IR-120 CPti~nExcbang~ R e ~ h  
Krylon spray P$t 

IsopropylAlcobol 
sodiumr-Iydroxi& 
Unleaded fuel, Coaoco (in carbon steel tank) 
WB Dipping Safe Peel -Bright Yellow 

1706KEL I lessthanl gal' 
R6cycle' 20 ff lllaximurn 

SAA' 
SAA2 

9od SP' 
Recycle' 
1706 KE 

Lab 
1705 KE 
1706 KE 
1717 KE 
190 KFi 

1.5 gal 
20 gal 
55 gal 

20 ff maximum 
17 gal 
80 gal 
23 gal 

154 gal 
2 gal 

-200 gal 

I ' HNF-SD-SNF-TI-01 5,1998. Spent Nuckar Fuel h j e c t  Technical Databook, Rev. 6. DE!&S Hanford, Richland, 
WdlhlgtOll. 

This is ancs tab l i  SAA disunda the wntrol ofthe opemtor. The requirement3 for establishing this SAA are 
based on WAC-173-303. "Dangerous Waste. Regulations." Kmhing?onAdminidratiw Code, BS amended, and 
PHMC pmcedure HNF-PRO-455. Solid Waate Management. Weekly inspections are performed and documented 

' 
I 

p ~ r  HNF-PRO-455. 

' This is an established <9o-day &orage 

The volume and pcroata%e ofprimsry chemicals fluctuate based on plant operations and quantities shipped to a 
TSD. 

This recycle staging m a  is for ataging of lead acid batteries. aon-PCB ballasts. aerosol cans. non-regulated oil. and 
fluoresoent light bulbs. Tkac materials are wnsiderd rscycled and are shipped to the recycle consolidation center. 

Quantity repnscnts heel left in the bottom ofa 5O-gal tank 

and is under the oontrol of the opastor. The requirements for 
establishing, maintaining. and this &orage uc based on WAC-173-303 and HNF-PRO-455 

' 

' 

FRS 
KE 
KW 
IXC 
PCB 
PHMC 
SAA 
TSD 

Fuel Retrieval systan 
KEast 
KWcst 
ion- column 
Po- ' biphenyl 
Project H d x d  Msllpgaacnt Contract 
satellite mmrulatim IM 
treatincat, storage, and disposal facility 
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I 

4. Tnnaformon 

5. W h g  

6. Switchp 

A. Elcchioll 
Notc: M 
elsctricll huudr 
Mlt.ndud 
indultri.l huudr 
with the 
exception of Iced 
of porn, which 
is covcrcd bv ~ 

P o w  !nMfomm Power tnnlformns 

AClDC syltnn AWrYltcm 
480VnvitohgaratlOSKEKW - 230kVsWitchgcrratthe 

151 Ksubst.tion 

HNF-3960 REV 2 

Table El. Hazard Blseline - Energy Cheekliut (13 Sheets). 

Form oflhzud 105 KE/KW Buln 

N/A 

Other Supporting 
Structures, Syntmm, and 

Compoaenb 

TWblttcryrOOmSin 
buanont of 165 ICE ( u d  
formitchgcu,dbcmand 
distribution p e l t  - put of 
meDc lyltsm) 

2.Diorlunib I NIA I N/A 

13.8 kV nuitchgar in the 
165 KBuiMing . 480vmitchgou 

N/A 

NonC' 

NonC' 

None' 

None' 

None' 

hnf-3960.r2 B-3 June ZOO0 
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oont. 

~ 
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Table El. Hazard Budine - Energy Checklit (13 She&). 

Form of"I 

IO. Elscbic motor 
driven pump 

.1. Othermoton 

2. Iiatm 

3. pomtooll 

105 KElKW Buin 
Rccirculatim pump (3) 

m) w d Y )  
slrimmorpump 

m u m p  pvmp 

Mump pump 
suknonod pump for the PCM. 

BauIsr pump @art of the IWTS 

C-Sump pump 

dccdppr, md process table 

High-prouuro pump for the PCM 
Hydraulic pump for the manipulator 
Pump for the chiller 
Sludp pumping quipment 
( e M d  aubmmiblc pump) 
Boilor CirOSlion pump 
Air conditianing pump 
A i r m p m  

High-prcaurc pump for debris 
&ng 

PCMlidmotor 
Building nduurt fans 

DcCqU nduua 

Motor 3-my d v a  

MLsglnbydIivc 
Exh.ud bbms(ach basin hu 
four rwf mounted) 

E r h  basin has two cvapotalivc 
ooolcn u d  for summer mditims 

Air ahauabr/aunplcr motors 

Other Suppo*g 
StNdlllW, sy#bm9 UI 

COmponmtr 

Rim pump: NW water 
pump (1500 HP motor) 
Potable mtsr pump (3) 
(300 €IF' motor) 

Service mtsr pump 
900 w 
B.chvuh pump (300 HP 
motor) 

Water trabnmt facility 
pump 
Sample pumps 

0Utf.ll uunplcrn 
outfill m p k  pumpdpiping 
Outfell tcmpnrturc and flow 
monitoring 
Low lift pump 

systrm pumps 
Air m p r r s l o r  

Conhovv.lvc room (16SE) 
wntrini molt motor- 
opntod vdm for 
n w l ~  water systnns 

unit haten 
Hat  pump 
water be&nlrnt lbuchln 
unit hcltcn 

U d  during condruction, 

None' 

None' 

NonCl 
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Table El. Hazard Budine - E n e m  Checlrlirt (13 Sheeta). 

105 KElKw Buln 

NIA 

MCO. Chsm-Nwku CUq PAS1 
v m p l i n o ~  
NIA 

NIA 

NIA 

NIA 

Otber Supportlag 
Structures, Sy8tcm8, and 

Componenb 

1 S - h  bridge cme 

25-ton hid& cnno 

NIA 

NIA 

NIA 

NIA 

$/A 

NIA 

b d 8  

acn-r 
AdditbDd 
h d y 8 b  

Nom' 

None' 

NIA 

YCS 

NIA 

YCS 

NIA 

NIA 

YCS 

NIA 

NIA 
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6.PVblowdown 

7. o(ha 

1. cmtrifuea 
2. Moton 

3. Pumpi 

4. Codingtowm 
h a  

Hazard 

Compmwdgucylindcn Comprcuxd gu cylindar None' 
NIA NIA NIA 

NIA NIA NIA 

Tipper station; PCM driw NIA None' 

AU pump with cwposcd Ih.fta AU p u m p  with c x p o d  None' 
sh.fla 

NIA NIA NIA 

B. Nuclsu 

wnt. 
Clitiiulity 

2. Kinstid 
Linear 

5. shopequipment 

6. Other 

Tabk El. Hurrd Bueline - Energy Cb 

Form dli.urd 105 KElKw Buin 

powsrtmls Machine tods and pown None' 
tods 

Airopmkdtrlilcrluldinj3p NIA None' 

h e y -  

!cklut (13 Sheets). 

Other Supporting 
StNCtUW, Syatema, and 

Compoaenta 

11. Hmdcury 

12. cnnallifts 

I NIA I I NIA 

3. R.ilmd 

4. Obtructions 
( w h  with) 

5. Craneladsin 
motion 

Roosu table 

NIA 

TRi*r md truck 

Building struchrrcl, basin 
rtruchua, and proccsa equipment 

NIA I y- 

NIA I NIA 

T d c r  md buck 

Fokliiddliedeuts used to 
mow statage wntaincrs in 
holding M (low Id wuto) 

R.il8y8tenldedVakd 

Building ltructuns md 
pracsl equipment 
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Table El. Hazard Bmdine -Energy Checldiat (13 Sheets). 

Form dH.wd 
I .  Bdkrs 

2. €Ica.tcdrurge 
tMkl 

NIA None' 

NIA NIA NIA 

NIA NIA NIA 

WWSyaan 
C a p d  &la cylinder8 

XBA 
various gas Dyhder8 

None' 

5. P r u a u n ~ s c l s  Housing of cutridgo fitm vcucl 

Sand filter 

rn 
Air chilled evaporator 

Knockout pob 

puticulato d e r  Mscl 

Annular fitcr ~ s s c l e  

comprcplcd Mscl 

Cd-MCO 
Chnn-NUolar cub 

PAS-I cub 

MCO (once shield plug is indled) 

Pipine 

NIA Ya 

NIA NIA NIA 

Shop air receiver Shop air roccivsrs None' 

NIA NIA NIA 

IO. ochcs NIA 
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Table El. Hazard Baseline - Energy Checklit (13 Sheets). 

Form d h r d  

1. Human&cft 

2. shin 

3. L i f t s d c n n n  

4. Buckctud 
*ddcr 

5. Truck8 

6. Slings 

7. noi#d 

8. h t o n  

9. Jach 

NIA 

NIA 

NIA 

V a i O U l  stain NOnC' 
Water Trcrbnont Facility 

Maintmmca lctivitia 

Truck dclivcrics in otha 

Constmotion. maintenance, None' 

Construction. nuintmunw. 
and opcntimi 

NIA I NIA 

I Construction, maintenance. 
and opcntiona 

Construction ffitiviticn I None' 

NIA I NIA 

NIA I NIA 
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105 KE/Kw B u h  
Building atructurc and grating 

Tsbk El. Hazard Baadine - Energy Checklist (13 Sheets). 

Other Supporting 
Strueturn, Spltan~, and 

Component# 

Rou-up dmr 

Form d h r i  

14. O h  

1. Packing 
n u W 8  

2. R.ss 
3. ouoline 

4. oil 

5. coolurtoil 

6. plintldvcnt 

7. Diorclrud 

E. Buildinga~d 
content# 

9. TRiknMd 
oontmtl 

10. omu 

I?. N i  acid 

13. OrgMiM 

Rouyp dmr 
Daaionting roof 
FRS Manipulator drops 

4 x 4  x 8 hipping craka, palleta 

Dotcrionting roof 

7 Andysl 

4 x 4  x 8 hipping cntor. 

Claning lag8 

ouolinc fwl atomgc: 

I Vehickinpukinelot 

C h k ,  CMC, hoid Motw oil 

Mmipuhtor hydnulic fluid Baring lubrication 
O i l S b W C  

N/A I NtA 

I lXhWKC6 cask-MCO 
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K cmodvc 

Table B-1. Hazard Badinline - Energy Cbcckliat (13 Sheets). 
I 

14. ol&l-Othor 

15. spnyplint 

16. 0 t h ~  

1. Acid8 

Other Supportlag 
Stnretum, Syitemi, and 

105 KElKw Buln Components 

Adjoiningfncilitynukrid~ NIA 

vchiobluttak3 Vehle httcrics 

Dcb.ttcryrystnn 

NIA c.ustic clanola 

NIA NIA 

h f a i n ~ u s c  NIA 

NIA NIA 

Nitria .dd NIA 

NIA I NIA 

WA I NIA 

None' 

None' 

NIA I 
NIA I 
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Table El. Hazard Baseline - Energy Cheeklist (13 Sheets). 

Other Supportlag 
Structures, Sy&nw, and 

Component# Form &€hard 105 KElKw B u h  

J. W i m  
cant 

3. StOragCMu 

183.1 KW fJXC nbngc) 

NIA 

YCS 

None' 

None 

Check ylulccl 

6. Wutc md c u q  W u t c  pd shipping dock 

I .  contuninatim NIA None' 

NIA 

NIA 

NIA 

'IIA 

9. E b o t r i o ~  VIA Nl.4 

'IIA 'IlA 

11. L.&r VIA 'IlA NIA 

NIA 

NIA 

12. Mcdicd x-ray VIA 'IIA 

13. Radiography 
quipment and 
Mumcll 

'IIA 'IIA 
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H-rd Form dlhmrd 105 KE/IW B u h  
w of 

Other Supportlag 

Component# 
StNCtUI'U, sy#temI. M d  

I. Rdi.tion 
m t .  

14. Welding 

15. wsctricuc, 
othaoish 
current cirouita) 

Ccnleuction and maintauncc Conleuciion and 
mainteMnc0 

NIA NIA 

I 16. Elcctmn bean I NIA I NIA 

K. T h d  

NIA I 

18. UltMtlM NIA NIA NIA 
C l a r m  

1. Bunlonbumerl NIA NIA NIA 
hot pLta 

I None' I Pump& motors. powx tools, ctc. motors. power tools, I 17. Equipment 
noisc I 

NIA 

WrpSDdgrindsn 

-, li$.tine. 
in~mcntal ion,wnd 

NIA 

NIA 

p w l a  

N o k  tium venting of raw I wtsr pump (tunnel) 

NIA 

N o d  

None' 

NIA 

NIA 

2. Elcctriul 
equipment 

Unit hortrm and qmcu hatm, 

Ekckialmc4omandpumpa 

h h i u l  motors and pump 

3. FuMccr, Boikr pckasc in IEElKw Unit hatcn 
boilonmatcr 

None' 

Construction and I mainhmc0 
Construction and ~ t m m c 0  I 5. Welding I None' 

7. Rdmtivc 

9. PowatDdl 

10. Convsctivo 

11. soh E 12. CIyogCnic 

Truck cxhauat 

D s r v  h a t  fmm fwl 

Cask-MCO 

Truck nduuat 

~ 

NIA 

I 1 I 13. Other I NIA NIA NIA I 
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Table El. Hlurd Basdine - E n e m  Checklist (13 Sheets). - 

105 KE/KW Bula 

Other Supportlag 

Component8 
StNCtUIW, Spteml, and 

Form dhrd  
L. Exp!&vc 

Pyrophoric 
1. caps NIA NIA 

NIA 2. p r i m c r d  NIA 

3. Dynuni NIA NIA 

4. Scrubchcmi& NIA NIA NIA I 
5. Duds NIA NIA NIA I 

B.ttny looms each provided 
with dedicated t i n s  to ensure 
H is n l d .  

MCs(183.1 Kw) 

Yes 

7. c3ale3,othcr NIA NIA NIA I 
8. Nitrates NIA NIA NIA I 
9. Pmxidcs NIA I None' 

NIA 10. PUMdU 
m o w s  

11. Sodium 

12. mer 

1. Alk.lime4aln 

Fwl uwmbks, fusl scrap, 
uranium hydrida, knockout pots, 
~ m u l u f i l t c r v c u c l  

NIA 

NIA 

NIA 

NIA 

NIA 

NIA M. H.wdous 
M4tCri.l 

2. hphyxianta -I 3. Biologdi 

I 4. Cueinogoni 

5. conosivcs 

PCBi (in dud@) 

Battery wid None' 1 Vehicle battcy acid 

B.ttcry- 

Buildinglpiping 

Dooonagents 
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Conabudion and demolition 

In-fd bnzo Mga (undcmtcr) 

n.wd 
M. Huudous 

M.Qri.l 
cont. 

N. Natural 
PhCnnncru 

Constluction and dmolition 

Potentinlly 1706-KE Nond 

?. Extcrml 
Evcnts 

YCS 

Ya 

TnbleB-1. E 

YCS YCS 

YCS YCS 

9. Bcrylliummd 
compounds 

" 

7. Dultdcvil 

8. Tonudo 

mrd Baseline - Energy Cb 

I I 

(Covcrsd by atai.qht wind) (Covered by &&t wind) NIA 

(Covered by &ght wind) I(Covcrodbyse*Bhtwind)) I NIA 

105 KElKw Buin 

Sand and dult 
Vol& uh 

9. Ashfrll 

1. Explosion 

2. Fin 

3. Evmtsatothcr 
s i b  

:&list (13 Sheeta). 

Other SupporHas Requiring 

Components 

Sand ud durt 
Volcanic uh 

YCS NIA YCS 

NIA NIA NIA 

YP YCS YCS 

Yn YCa Yes 

1. Airplule 

I NIA 
10. Chlorine and 

C n n p O U N h  

~OmmcrCial. gmd.  Md military NIA 

I NIA 

2. Hclioopta 
3. Tnin 
4. Truckhdur  

I NIA I 

C0nunnCi.l. goncnl. md military NIA YCS 

O n l y r u t h o r i z o d ~ t n v c l  NIA NWC' 
pormittcdwithinKBuin. Only 
hvo public roda that c m  the 
&ford Site. Remaining mds arc 
rcstrictcd access d s .  

NIA NIA NIA 

I NIA 
12. othu I I Sodium hydmohloridc. I aluminum sulfite 

4. Rain I I 
5. Snow,froczing 

wslths 

6. Slniehtwind 

4. Lwofpom I Ya I YCS I YCS I 
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Table El. H w r d  B8adioe - Energy Checklist (13 Sbeeta). 
d 

Form ofH.urd 
Rim barge and h t  tnm0 NIA None' 

IXC 
D[M 
KE 
Kw 
MCO 
MLS 
NIA 
NLOP 
PCB 
PCM 
PV 
SCBA 

ioncxchmgc module 
K E u t  
KWcst 
multicaniatcrovcrpack 
MCOlaadingsyrtcm 
not applicdble 
notth loadout pit 
polychlorinated biphenyl 
primary clean machine 
prrssure-volumc 
self-umtaincd breathing apparatus 
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HAZARD ANALYSIS WORKSHEET 

The following is a description of the Hazard Analysis Worksheet columns: 

Column 
Number 

1 

2 

3 

4 

5 

6 

I 

8 

9 

10 

11 

12 

Description of Content 

Assigns a numeric identifier to a specific accident. 

Identifies the energy source "hazard" from the energy source checklist in 
Appendix B. 

Briefly describes the hazardous condition. 

Identifies the cause of the hazardous condition (typically human error, equipment 
failure, or natural phenomena, or dl three). 

Describes the potential accident associated with the hazard energy and hazardous 
condition. 

Contains a qualitative assessment of the result of the potential accident. 

Identifies equipment or administrative controls credited to prevent consequences 
of the accident. 

Contains a qualitative estimate of the frequency of the event, divided into two 
sections, without and with credited prevention measures. 

Identifies equipment or administrative controls credited to mitigate consequences 
of the accident. 

Contains a qualitative estimate of the consequence of the event divided into two 
sections, without and with credited mitigation measures. 

Identifies other equipment or controls that provide additional measures for 
prevention or mitigation of the accident, which are not credited in the accident 
analysis but do provide defense-in-depth protection. 

Provides risk ranking (from Figure 3-3 in DOE-STD-3009-94) and accident 
identitication for cross-refmce. 
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Attachment D 

K BASM HAZARD ANALYSIS TEAM MEMBERS 

I 
I several Spent Nuclear Fuel Project subprojects with the existing K Basins hazard analysis. 
I Subsequently it has been updated to include other projects and activities. This attachment 
I documents the personnel who have participated in developing and updating this hazard analysis. 

I The initial K Basins Hazard analysis was developed by the following personnel: 

Gail ChafTee (100 K Basins Nuclear Safety) 
Bob Meichle (K Basins Nuclear Safety Subject Matter Expert) 
Steve Peck (Fuel Retrieval System Nuclear Safety Subject Matter Expert) 
Lynn Semmens (Integrated Water Treatment System Nuclear Safety Subject Matter 

Roger Webb (Cask Loadout System Nuclear Safety Subject Matter Expert). 

The following personnel were involved in the hazard analysis for the canister cleaning 

This hazard analysis was originally prepared by combining the hazard analyses from 

I 
I 

Expert) 
I 

I 
I equipment: 
I 
I 
I 
I 
I 
I Carol Farwick (Vista Engin-) 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Christine Bullock (SNF RAD Con) 
Dave Bullock (KW Operations) 
Jerry Chiaramonte (Cogema, Project Manager) 
Denise Clements (Cogema, Quality Assurance) 

John Irons (Cogema, Mechanical Lead) 
Chris Lucas (Operations Support Manager) 
Frank MuUer (Fluor W o r d ,  Project Manager) 
Dick Nelson (MCE, Greenhouse Design) 
Phil Ohl (Design Review Chairman) 
Steve Peck @ICE, SNF Nuclear Safety) 
Don Precechtel (Canister Cleaning Design Authority) 
Mark Rickenback (Cogema Engineering) 
Chris Thompson (BSI, CCS). 
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