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1.0 INTRODUCTION 

The K East (KE)/K West (KW) Basins in the 100 K Area of the Hanford Site have been 
used for storage of irradiated N Reactor and single-pass reactor fuel. The spent fuel is currently 
being stored underwater in racks and canisters in the basins. The Spent Nuclear Fuel (SNF) 
Project is adding equipment to the facility in preparation for removing the fuel from the basins to 
an interim storage location in the 200 Area. 

In preparing this hazard analysis, a variety of hazard analysis techniques were used by the 
K Basins hazard analysis team, including hazard and operability studies (HAZOPs), preliminary 
hazard analyses, and "what if" analyses (WHC-SD-SNF-PHA-001, HNF-2032, "F-2456, and 
"F-SD-SNF-SAD-002). This document combines the hazard analyses generated from the fuel 
retrieval sub-project, the KW integrated water treatment sub-project, and the cask loadout system 
with the one previously generated for K Basins to form one integrated hazard analysis. This 
hazard analysis reflects design changes and.current analysis. This hazard analysis also identifies 
the preliminary set of design features and controls that the facility could rely on to prevent or 
reduce the frequency or mitigate consequences of identified accident conditions based on their 
importance and significance to safety. The operational controls and institutional programs relied 
on for prevention or mitigation of an uncontrolled release are identified as potential technical 
safety requirements. 

All operational activities and energy sources at the K Basins are evaluated in this hazard 
analysis. Using a systematic approach, this document identifies hazards created by abnormal 
operating conditions and external events (e.g., earthquakes) that have the potential for causing 
undesirable consequences to the facility worker, the onsite individual, or the public. 

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, 
repackaging, and loadout of the SNF. 

The related support buildings evaluated include the following: 

165 KE - Power Control Building 
171 7 K Building - Maintenance Shop 
183.1 KW Chlorine Vault (Spent Ion-Exchange Column [IXC] Storage) 
Spent Ion-Exchange Module (IXM) Storage Pads 
1706 KE and KEL -Water Studies Semiworks Facility, Development Laboratory 
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165 KW - Switchgear 

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. 

3.0 METHODOLOGY 

The hazard identification piocess 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 frequencies of occurrence. Results of the 
hazard analysis are used to select candidate accidents for quantitative analysis in the K Basin 
Safety Analysis Report (SAR). 

As part of the hazard identification process, a hazardous materials identification table 
(Attachment A, Table A-I) was developed from the Containment Vessel Collection Forms 
("F-3262). An energy source checklist, adapted from DOE-76-45-19, Job and Task Analysis, 
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-l . 

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: 

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 of the likelihood and consequences of the accident 

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

M-3960.wpd 2 December 1999 
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Consequence Assessment Code 

s3 

s 2  

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 frequency rankings are included in Table 3-2. 

Description 

There is sufficient material and energy available to cause a 
high or moderate impact to the maximum off-site individual 

There is sufficient material and energy available to cause a 
high or moderate impact to the maximum on-site individual. 

SI 

so 

There is sufficient material and energy available to cause an 
industrial injury, radiological dose, or chemical exposure to 
one or more facility workers. 

There is insufficient material and energy to adversely impact 
facility workers. 

Table 3-2. Frequency Ranges. 

Frequency Assessment 

F3 

Description Estimated Frequency 

Has occurred or is likely to occur during 
the lifetime of the facilitv 

Anticipated: 
l .OE-O2/yr~F3 < I.OE-Ol/yr 

Is foreseeable, but unlikely to occur Unlikely: I 1.0E-O4/yr~F2<1.0E-O2/yr I I during the lifetime of the facility. 
F2 I 

Is perhaps possible, but extremely 
unlikely to occur during the lifetime of 
the facility. 

FI Extremely Unlikely: 
1 .O E-OW 5 Fl < 1 .OE-'J4h 

I Is considered too improbable to warrant Beyond extremely unlikely: I further consideration. I FO < 1 .O E-O6/yr 
FO I 
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4.0 RESULTS SUMMARY 

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 further 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 
hrther 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 
necessarily warrant detailed accident analysis in the SAR as they are controlled by worker safety 
or other institutional control programs. 

All four detailed hazards analyses that were precursors to this hazard analysis 
(WHC-SD-SNF-PHA-001, HNF-2032, HNF-2456, and HNF-SD-SNF-SAQ-002) and this hazard 
analysis were reviewed for hazards that could be initiators for “off-normal or abnormal 
operations” and warrant brief coverage in the S A R .  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 radiological protection and ALARA (as low as reasonably 
achievable) programs do not fit the abnormal event profile and are required to be analyzed as 
accidents by the DOE safety analysis process. Abnormal events, their means of detection, 
consequences, and potential corrective actions are identified in Table 4-3. 

hnf-3960.wpd 4 December 1999 
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ww 
Conlaquena 

Eltim.te ID EnemSoum Hazard Conditloamotentlnl Accident 

Nwlcar 
Crit idty 

Kinetic/ 
Linear 

Load drops, seismic events. misloading, etc. 

Truck and trailer movement of the cask-MCO, or moving forklift 
or higbliier 

Mis-installed MCO shield plug (vent port closed); exceeds 24-hour I s3/F1 I E.1 I VOlUmC I shipping window 
P r c d  

Kinetic/ 
Linear 

Kinelid 
Linear 

Transfer bay crane moving c m ,  caskIEh4 or hook catches 
gantry structure 

Transfer bay crane moving caswD(M, caswMM strikes 
NLOP/SLOP causing basin damage 

prrsslm/ 
Volume 

pressurel 
Volume 

I 

Pressure in vessel. pumps, or piping; KMs, Annular Filter Vessel. 
above-water piping causes spray release 

PipJvalve failure of backup savice water supply to basin causes 
overflow ofbasin. spilling water (although S1. this event included 
bccause it is a cony-over event that is included in the K Basins 
SAR BS a DBA). 

I I Height I 

s m 2  

s m 2  

E.4 pressme/ Piping failure or mis-operation results in pumping water out of the 

Heavy load drop damages basin boundary (excluding drain valves) 

Volume basin 

F.l Mass, Gravity. 

F.2 Mass, Gravity, Load droplseismic forces damage the basin drain valves resulting in I s2m2 I IHeiKht I loss of water 

MSSS, Gravity, 
Height 

I s3/F2 I F.3 

Cask-MCO dropped: into IPSS, onto PSS. onto IPSS bottom 
plate. onto SLOP curb, onto operations deck and then tip-and-hit 
the SLOP curb 

s m 1  

Mass, Gravity, 
Height 

Mass, Gravity, 

Flammable 
Mataids 

Fuel containem or rack lifted out of water causing high radiation or 
fuel tire 

DBE causes failure of gantry while loading the MCO scrap basket 
at the highest point; basin drains down causing high radiation and 
fuel ignition 

Hydrogen buildup results in hydrogen bum or explosion (Included 
-use of potential for worker fatality),). 

Flsmmablc 
Mataids 

hnf-3960.wpd 

Liquid fuel (firom either forklii h i g h - l i .  or MCO transpod 
tractor) spills and bums impacting transfa bay critical column. 
Failure of a critical column could result in the transfer bay bridge 
crane and supporting structural m e m h  dropping onto the annular 
filter vessel. 

5 December 1999 



HNF-3960 REV 1 

L. 1 

- 
L.2 

- 
L.3 

Table 4-1. Summary o f  S2 and S3 Hazard Items (2 Sheets). 

N. 1 

- 
P.3 

Consequence 
Eatimate Energy Source 

Materials 

Explosive 
Pyrophoric 

Explosive 
Pyrophoric 

S3E2 

Uranium hydrides accumulated in fuel canister causes rapid bum of 
the fuel 

Buildup of metal uranium metal particles causes fuel fire in settler 
or knockout pot; or air sparge of an annular filter vessel 

Hazard ConditionPotentid Accident 

Crane hydraulic oil leaks while performing operations above the 
south loadout pit and oil pools around gantry column and bums. 
Gantq fails and drops MCO basket, which perforates floor and 
results in loss of basin water. 

Explosive 
Pyrophoric 

Natural 
Phenomena 

Loss of Power 

~~ ~ 

Loss of cooling results in basin water heatup to beyond limit, 
followed by MCO siuprnent and release 

Uranium rnetal/uranium hydrides bum due to *out of basin 

Earthquake @BE) 

General or partial power failure, reduced voltage; surge causes 
cask-MCO to hang up on crane, exceeding shipping window and 

S3iF1 

S3R1 

S3E1 

S 3 E 2  

S3E1 

DBA 
DBE 
IPSS 
IXM 
MCO 
NLOP 
S A R  
SLOP 

I causing release 

design basis accident 
design basis earthquake 
immersion pail support structure 
ion-exchange module 
multi-canister overpack 
north loadout pit 
safety analysis report 
south loadout pit 
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Table 4-2. Summary of S1 (Worker Safety) Hazards (2 sheets). 

Pressure-Volume 

Energy 
source 

Inadequate helium purge of loaded MCO during preshipping 
processing causes cask to be pressurized during loadout, 
resulting in potential of contamination release through cask 
Seals 

~ 

Description 

Mass, gravity, 
height 

Mass, gravity, 
height 

1 

Equipment drops in pool creating a splash resulting in an 
aerosol release and ALARA problem during recovery 

Knockout pot too heavy when litled resulting in equipment 
damage, potential worker injury, and possible contamination of 
the basin work area from splash 

Pressure-Volume 

Mass, gravity, 
height 

Flammable 
material 

Radiation 

Pressure-Volume 

Process dip tube not seated correctly prevents shield plug from 
seating and results in a high radiation stream 

Combustible material (e.g., shipping crates, pallets, windbreak 
material, impact-limiting foam, plastic containment tents, 
anticontamination clothing) ignites and impacts critical 
structural columns by direct flame impingement and hot gas 
layer 

Transfer of contaminated water to air lines, receiver, and 
compressor results in additional exposure to worker 

Pressure-Volume 

Radiation 

Radiation 

Fuel Retrieval System flow in addition to recirculation pump 
bypass to IXMs caused by misvalving air monitoring 
equipment or incorrect cartridge filter start up after 
replacement, causing a decrease in the basin water quality 
resulting in increased worker exposure 

Waste pad and shipping dock store spent I X M s  and packaged 
cartridge filters (awaiting disposal or stored improperly) 
resulting in increased worker exposure 

Cs-137 trapped in piping and valves generates hot spots whch  
results in increased worker exposure 

Pipe break, clogged filter, or improper valving causes low or 
no flow resulting in contamination or increased worker 
exposure 

Misloading of MCO (too many scrap baskets, excess fuel 
fines) causes cask to be pressurized during loadout, resulting 
in potential of contamination release through cask seals 

Radiation 

Hazardous 
material 

Loss of basin water level decreases shielding over the basin 
source terms resulting in increased worker exposure 

Loading wrong resin into IXM results in potential to increase 
worker exposure 
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Initial 
frequency 
estimate 

Table 4-2. Summary of S1 (Worker Safety) Hazards (2 sheets). 

Energy 
source ID‘ Description 

F1 W.P. 1 Loss of power Loss of radiation monitors result in the potential for workers 
to receive increased exposure 
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and Storage, Rev. 0, Westinghouse Hanford Company, Richland, Washington. 
(Strickland, G. C., 1994) 

Williams, N. H., 1998, Closure of Special Condition of Approvalfrom the Fuel Retrieval 
Subproject Safety Evaluation Report, (Letter FDH 9858841 to E. D. Sellers, 
U.S. Department ofEnergy, Richland Operations Office), October 19, Fluor Daniel 
Hanford, Inc., Richland, Washington. 
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Table A-1. Hazardous Material List (2 Sheets) 

Hazardous Material 

105 KEKW 
Basin systems 

Other 
supporting 
structures, 
systems, and 
components 

Radiologically contaminated water 

Radionuclides:' 

Pu-236 Pu-238 Pu-239 Pu-240 
Pu-241 Pu-242 Am-241 Cm-244 
Eu-154 Cs-134 Cs-137 Ce-144 
Pr-144 Pr-144 Pm-147 Sb-125 
Te-125 Ru-106 Sr-90 Y-90 

Chemicals: 

Purolite NRW-37 
Ion Exchange Resin Isopropyl Alcohol 
Plasti Dip Heavy Duty Flexible Rubber Coating 

Radionuclides: 39 Spent IXCs 

Chemicals: 

Hydraulic Fluid (for FRS) 
Liquid Propane 
Dow Frost Heat Transfer Fluid 
Sodium Bicarbonate 
Liquid Alum (aluminum sulfate) 
Lubricating Oil 
Turbine Oil 
B&er Reagent for PC Hardness Analyzer 
Purolite NRW-37 Ion Exchange Resin 
Magnafloc 990-N 
Sulfuric Acid 
Valvoline Oil S A E 3 0  
Amercoat 90 HS Resin 
Delo 400 SAE 40 HD Motor Oil 
Sodium Hydroxide 
Turbine Oil 
Indicator Solution for Pump Calorimeter Total Alka 
Turbine Oil 
Ethyl Alcohol, 200 proof 
Coffing Transmission Oil 
Dectol R&O Oil 68, Conoco 
Regal Oil R&O 220 
Sili Kroil 
Jet-Lube TFW 

Location 

105 KE 
105 KW 

105 KW 
105 KW 
105 KE 

183.1 KW 

I90 KE 
190 KE 
183 KE 
183 KE 
183 KE 
190KE 
190KE 
183 KE 

183.1 KW 
183 KE 
190KE 
190KE 
190KE 
I90 KE 
I83 KE 
I83 KE 
183 KE 
190 KE 
I717 K 
I717 K 
I717 K 
1717 K 
I717 K 
1717 K 

Quantity 

-1.2 Et06 gal 
-1.2 E t 0 6  gal 

315gal 
1 gal 

19 gal 

(2) 55 gal/drums 
500 gal 
807 gal 
90 gal 
empty 
12 gal 
25 gal 

3.5 gal 
39 IXCs 

1205 gal 
5 gal 

26 gal 
30 gal 
40 gal 

4 gal 
33 gal 
14 gal 
23 gal 

1 gal 
20 gal 
22 gal 

199 gal 
3 gal 
1 g d  
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Other 
supporting 
structures, 
systems, and 
components 
cont. 

Location 

HNF-3960 REV 1 

Table A-1. Hazardous Material List (2 Sheets) 

Quantity Hazardous Material 

I717 K 
I717 K 

I706 KE 
I65 KE 
I65 KE 

1706 KEL 
Recycle4 

SAAZ 
SAAZ 

90d SP‘ 
Recycle4 
1706 KE 

Lab 
1705 KE 
1706 KE 
I717 KE 

Chemicals cont.: 

WD-40 
PPG Interior Enamel Semi-Gloss Acrylic Latex 
Amberlite IR-120 Cation Exchange Resin 
Krylon Spray Paint 
Lectra Clean II 
Sodium Sulfite 
Lead 
P-Bis (0-Methylstyry1)Benzene 
Toluene 
Toluene 
Su&c Acid 
Nitnc Acid 
Liquid Nitrogen 
Isopropyl Alcohol 
Sodium Hydroxide 
Unleaded fuel, Conoco (in carbon steel tank) 

1 gal 
620 gal 
748 gal 

10 gal 
1.4 gal 

less than 1 gal’ 
20 A’ maximum 

1.5 gal 
20 gal 
55 gal 

20 A’ maximum 
17 gal 
80 gal 
23 gal 

2 gal 
154 gal 

’ HNF-SD-SNF-TI-015, Spent Nuclear Fuel Project Technical Databook, Rev. 6, DE&S Hanford, Richland, 
Washington. 

This is an established satellite accumulation area (SAA) and is under the control of the operator. The requirements 
for establishing this SAA are based on WAC-173-303, “Dangerous Waste Regulations,” and PHMC procedure 
HNF-PRO-455, Solid Wasfe Management. Weekly inspections are performed and documented per “I-PRO-455 

This is an established <90-day storage area and is under the control of the operator. The requirements for 
establishing, maintaining, and inspecting this <90-day storage area are based on WAC-173-303 and HNF-PRO-455. 
The volume and percentage of primary chemicals fluctuate based on plant operations and quantities shipped to a 
TSD. 

This recycle staging area is for staging of lead acid batteries, non-PCB ballasts, aerosol cans, non-regulated oil, and 
fluorescent light bulbs. These materials are considered recycled and are shipped to the recycle consolidation center. 

Quantity represents heel left in the bottom of a 50-gal tank. 

* 

FRS 
KE 
KW 
IXC 
PCB 
PHMC 
SAA 
TSD 

Fuel Retrieval System 
K East 
K West, 
ion-exchange column 
polychlorinated biphenyl 
Project Hanford Management Contract 
satellite accumulation area 
treatment, storage, and disposal facility 
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HNF-3960 REV 1 

Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). -_ 

105 KEKW Basin 

Other Supporting 
Structures, Systems, and 

Components 

Hazards 
Requiring 
Additional 
Analysis 

Type of 
Hazard Form of Hazard 

4. Electrical 

Note: All 
dectrical hazards 
%re standard 
nduvtrial hazards 
with the 
zxception of loss 
>f power, which 
18 covered by 
xternal events 
:see hazard P.4) 

I. Banem banks NIA Two banery rooms in 
basement of 165 KE (used 
for switchgear, rectifiers and 
distribution panels - part of 
the DC system) 

None' 

I .  Diesel units NIA NIA NIA 

3 .  High voltage lines NIA 230kV power poles None' 

$. Transformers Power transformers Power transformers None' 

5. Wiring 

5. Switchgear 

ACDC system 

480V switchgear at 105 KEKW 

ACiDC system - 230 kV switchgear at the 
15 1 K substation - 13.8 kvswitchgearin the 
165 K Building - 480V switchgear 

The system ends at the load 
side of the motor control 
center or at the secondary 
side of the transformers for 
voltages below 480V 

None' 

None' 

7. Underground 
wiring 

3. Cable runs 

NIA Underground tunnel None' 

Various cable raceways Various cable raceways Nane' 

3. Service outlets 
and finings 

110112OV outlets are located 
throughout the 105 KEKW Basin 

temporary welding receptacle 
Oms are located throughout the 
basin 

110112OV outlets 

Temp welding receptacle 

None' 
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Type of 
Hazard 

4. Electrical 
cont. 

HNF-3960 REV 1 

Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). 

Form of Hazard 

IO. Electric motor 
driven pumps 

11. Other motors 

12. Heaters 

13. Powertwls 

14. Hoists 

105 KEKW Basin 

Recirculation pump (3) 

Bwster pump (part of the WTS 
system) (KW only) 

Skimmer pump 

B-Sump pumps 

C-Sump pumps 

D-Sump pumps 

Submersed pumps for the PCM, 
decapper, and process table 

High-pressure pump for the PCM 

Hydraulic pump for the manipulator 

Pump for the chiller 

Sludge pumping equipment 
(electrical submersible pump) 

Boiler circulation pumps 

Air conditioning pumps 

Air compressor 

PCM lid motor 

Building exhaust fans 

Decapper exhaust 

Air exhausterisampler motors 

Motor 3-way valves 

MLS gantry drive 
Exhaust blowers (each basin has 
four roof mounted) 

Each basin has two evaporative 
coolers used for summer conditions 

Hot water boilers 

(8) Unit heaters 

Heat pumps 

Used during construction, 
maintenance, and operations 

Various electric hoists are mounted 
on manually and motor-operated 
trolleys rated up to 32 ton 

Tractor motors for hoist and flexible 
transfer crane 

Other Supporting 
Structures, Systems, and 

Components 

River pumps: raw watcr 
pumps (1500 HP motor) 

Potable water pumps (3) 
(300 HP motor) 

Service water pumps 
(300 HP) 
Backwash pumps (300 HP 
motor) 

Water treatment facility 

Sample pumps 

Outfall samplers 

Outfall sample pumpdpiping 

Outfall temperature and flow 
monitoring 

Low lift pumps 

Septic system pumps 
Ar compressor 

pumps 

Controllvalve mom (165E) 
contains most motor- 
operated valves for 
rawlservice water systems 

Unit heaters 

Heat pumps 

Water treatment structure 
unit heaters 

Used during construction, 
maintenance, and operations 

154011 bridge crane 

25-ton bridge crane 

Hazards 
Requiring 
Additional 
Analysis 

None' 

None' 

None' 

None' 

None' 
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Table B-1. Hazard Baseline - Energy Checklist 112 Sheets). 
Hazards 

Requiriog 
Additional 
Annlysis 

Other Supporting 
Structures, Systems, and 

Components 
Type of 
Hazard 

L. ElcCtrical 
wnt. 

Form of Hazard 

16. Other 

105 KElKW Basin 
- 
El~ctrical roll-up doors 

Instrumentation and cameras 

Traveling water intake screen 
(motorized) 
Raw water, bypass valve 
cross tie (electric motorized) 

Electrical roll-up dwrs 

NIA 

None’ 

3. Nuclear 
Criticality 

1. vaults NIA NIA 

Yes 2. Tempomy 
storage 81589 

Accumulated sludge storage: 

KE weasel pit 

KW dummy elevator pit 

KFKW sand filter backwash pit 

KFKW flwr sludge 

KW technical view pit 

W O P )  

Water treatment: 

Knockout pots (KW) 

Particulate settler tanks (KW 
wcascl pit) 

Annular filter vessel 

EMS, sand filters 

Fuel storage: 

Main basins 

MCO basket queue 

NIA 

MCO, Chem-Nuclear Cask, PAS-I 
sampling cask 

39 spentD(Cs(183.1 KW) 

3. Receiving areas 

4. casks 

NIA NIA 

Yes 

5 .  Burial nrounds NIA NIA NIA 

6. Storage tanks 

7. Storage racks 

NIA NIA NIA 
~ 

Fuel storage racks on floor of each 
basin (KEIKwyMCO basket queui 

NIA Yes 

8. Canals and basins 

9. Dccon solution 

IO. Trucks, 
forklitts, dollies 

NIA NIA NIA 
~~ 

NIA 

IXM, K C  transport, w k  
transporters 

NIA NIA 

KM, IXC transport, cask 
transporters 

Yes 

11. Handcarry NIA NIA NIA 

12. Ctancs/litts Monorail and chain hoists; transfer 
bay crane; gantry 

NIA Yes 
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Type of 
Hazard Form of Hazard 

B. Nuclear 
Criticality 
cont. 

Hazards 
Other Supporting Requiring 

Structures, Systems, and Additional 
105 KE/KW Basin Components Analysis 

3. Kineticl 
Linear 

13. Hot cells, 
assembly 

14. Inspection areas 

D. Kinetic1 
Rotational 

NIA NIA NIA 

Process table NIA Yes 

E. Pressure 
Volume 

2. ForkliM 
dolliedcnrts 

3. Railroad 

4. Obstructions 
(collision with) 

HNF-3960 REV 1 

Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). 

Forkli Wdolliedcarldhighlifters ForkliWdollieslcarts used to Yes 
move storage containers in 
holding area (low level waste) 

Rail system deactivated Rail system deactivated None 

Building structures, basin Building structures and Yes 
structures, and process equipment process equipment 

5 .  Crane loads in 
motion 

6. PV blawdown 

Canisters, EMS,  casks, Maintenance, construction Yes 
cask-MCO and related 
equipment, MCO baskets, debris 

Maintenance and construction loads 

Compressed gas cylinders Compressed gas cylinders None' 

and warehousing loads; 
M Y ,  KCS 

I .  Cardtruckd Trailer and truck 
buses 

4. Cooling tower 
fans 

5 .  Shop 
equipment 

I Yes I Trailer and truck I 

NIA NIA NIA 

Power tools Machine twls and power None' 
tools 

2. Heated surge 
tanks 

3. Autoclaves 

Boiler expansion tanklair separator NIA None' 

NIA NIA NIA 

7. Other I NIA I NIA I N1.4 I 
1. Centrifuges I NIA I NIA I NIA I 
2. Motors I Tipper station; PCM drive I NIA I None' I 

I I 3. Pumps All pumps with exposed shafts All pumps with exposed None' I shatts 

I NIA 

6. Other Air operated trailer landing gear 

Oantq shaft I None' I 
I .  Boilers I Package boilers - KEIKW I NIA I None' 1 

I NIA 
4. Test loops and 

facilities I NIA I NIA I 
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Table B-1. Hazard Baseline - Enerzv Checklist (12 Sheets). -" 

105 KE/KW Basin 

Other Supporting 
Structures, Systems, and 

ComDonents 

Hazards 
Requiring 
Additional 
Analysis 

None' 

Type of 
Hazard Form of Hazard 

1. Pressure- 
Volume cont. 

F. Mass, 
Gravity, 
Height 

5. Gasbottles :nert gas system 

:ompressed gas cylinders 

SCBA 

Vnrious gas cylinders 

Bottle gas system 

6. Pressure vessels qousing of cartridge filters vessel 

Sand filter 

XMs 

4ir chilled evaporator 

<nockout pots 

?articulate settler vessel 

hnular filter vessels 

:ompressed nir vessel 

MCO (once shield plug is installed) 

:ask-MCO 

2hem-Nuclear casks 

?AS-1 casks 

?iping 

NIA Yes 

7. Stressed 
members 

VIA NIA NIA 

8. Gas receivers Shop air receiver Shop air receivers None' 

9. Negative 
pressure 
collapse 

IO.  Other 

WA NIA NIA 

None' 

None' 

N/A Pressurized water wands; 

Immersion pail lid seal 

rrailer brakes 

Long-handled manual tools: 

Manual tongslair-operated tong 

Hand-operated trolley system 

Moving catis 

Manually operated locking pin 
on top of the PSS 

Maintenance, construction, and 
operations 

1 .  Humaneffort Maintenance, construction 
and operations 

Moving cartv 

Manual hoists 
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Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). 

Various building stairs 
Operations platform 

Cask loadout bnilcr stairs 

various staim 

Water Treatment Facility 

4. Bucketand 
I.ddci 

5. Trucks 

Maintenance activitica Maintenance activitin, None' 

Truck deliveries in and out ofthc Truck dclivcrics in other YCS 
transfer BM 

Construction. maintenance, and 
operations 

Mks 

Construction. maintenance. None' 
and o p t i o n s  

Construction, maintenance. and 
o p t i o n s  

NIA 

Construction, maintenance, Yes 
and o p t i o n s  

NIA NIA 

Constauction, maintenance, and 
operations 

%in and pits 

Construction, maintenance, None' 
and operations 

Construction activities None' 

3. Oamline Forklifi, truck, and cranes Gasoline fuel storage: Yes 
Vehicles in parking lot 

Other Supporting 
Structures, System, and 

Components 

Hazard8 
Requiring 
Additional 
Analyab Form of Hazard 105 KWKW Buh 

2. Stairs None' 

3. LiftsandcmCS Canistcrs. knockout pots 

m, casks 

Cask-MCO and related 
equipment 

MCO baskets, debris 

Maintenance Md construction I d s  

Maintenm. construction 
and warehousing loads 

m. KCS 

Low kvel waste containers 

Yes 

6. Slings 

1. Hoists 

8. Ekvlrtors 

9. Jacks I Truck jacks, pallet jacks I Truck jacks. pallet jacks I None' 

10. scaffoldsand 
Mdna 

11. Pitrand 
excavations 

12. E h t e d d m r s  NIA 

13. Vascls NIA 

14. Oum Building structure and p t i n g  

Roll-up door 

Deteriorating roof 

FRS Manipulator dmpa 

Rdl-up door 

Deteriorating roof 

I 4 x 4 x 8 shipping crates, pall& I zl2 8 shipping crates. I I .  Packing 
matnials 

2. R.gs I Cleaning rags and antic I Cleaningrags I yes 
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Matnial8 
cont. 

Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). 

I 
Other Supporting 

Structure#, Systems. and 
105 KElKw Basin Components 

Type of 
Hazard Form olHuard 

G. Flammable 4. Oil 

16. Other 

5 .  COOhIltOil 

6. Paint solvent 

I. Dicselfuel r 
8. Buildings and I contents 

9. Trailersand 
contents 

11. Hydrogen 
(including 

12. Nitric acid 

I 15. Spraypaint 

Chiller, crane, hoist Motor oil 

Manipulator hydraulic fluid Bearing lubrication 

oil dowe 

NIA I NIA 

Solvents and cluncta Paints 

Forklift uscd in wastc accumulation 
area - 30 gal diesel fuel tank 

Trucks in transfer srca(100 gal) 

Mobile crane for construction 
purpo=s 

Building mofs. windbnak, 

T N C ~ ,  forklift. mobile cranes 

Building mofs. wood 

indlation material 
eleotrical installation material structures. eleotriul 

Small mount in Small mount in 

Knockout wts IXCs(183 KWYbattcrv 
moms.uch prohded 4th 
dedicated fans to ensure H Canisters, basin sludge 

Particulate d e r  gas is r c l d .  

IxMdD[Cs; cask-MCO 
Annular filter vcsscls I 
NIA I NIA 

Dcmn solution I Dcmnmlution 

Frmdchillcr @ Y E d W l e n C  
GlycoVfailure of basin hcatcra or 
piping 

P-10 g a  uscd for portal monitors 

OxygcdaccIylcnc 

Maintenance we 

Adjoining hilily material dorage NIA 

Maintenance use and domgc 
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Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). 
Hazards 

Requiring 
Additional 
Analysis 

Other Supporting 
Structures, Systems, and 

Components 
Type of 
Hazard Form of Hazard 105 KEKW Basin 

H. Corrosive 1. Acids None' Vehicle batteries Vehicle batteries 

DC battery System 

Caustic cleaners None' 2. Caustics 

3. 'Watud' 
chemicals (soil, 
air, water) 

WA NIA NIA 

NIA None' 

NIA 

1. Decon solutions 

5 .  High 
temperature 
Waste 

5. other 

Maintenance use 

VIA NIA 

rlitric acid I NIA None' 

J. Radiation 1. canals VIA I NIA NIA 

2. . Plug storage WA I NIA NIA 

3. storageareas 

8 

Yes 4ccumulated sludge storage: 

KE weasel pit 

KW dummy elevator pit 

KEKW sand filter backwash 
pit (NLOP) 

KFJKW flwr sludge 

KW technical new pit 

ECS 

Water treatment: 

Knockout pots (KW) 

Particulate settler tanks (KW 
weasel pit) 

Annular filter vessel 

EMS, sand filters, pumps and 
piping 

Fuel storage: 

Canisters; MCO basket queue; 
cask-MCO 

Yes NIA I 183.1 KW @tC storage) 4. Storage 
buildings 

5 .  Radioactive 
30urccs 

6. Waste and scrap 

None' 

None 

Cheok sources 

Waste accumulation areas in 
transfer bay of each basin 

NIA 

Waste pad shipping dock 
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Form of Hazard 
5 P e  of 
Hazard 

Haznrds 
Other Supporting Requiring 

Structures, Systems, and Additional 
105 KEKW Basin Components Analysis 

1. Radiation 
cont. 

7. Contamination 

8. Irradiated 
experimental 
and m t o r  
equipment 

9. Electricfurnace 

K. Thermal 

Contaminated water and 
contaminated areas in both 
K Basins 

NIA 

NIA 

hnf-3960.wpd 

IO. Blacklight (e&, 
magnitlux) 

11. Ltlser 

12. Medidx-ray 

13. Radiography 
equipment and 
sources 

NIA NIA NIA 

NFA NIA NIA 

NIA NIA NIA 

NIA NIA NIA 

2. Electrical 
equipment 

None' 

Unit heaters and space heaters Space heaters None' 

Electrical motors and pumps Electrical furnaces heaters 

Switchgear room 

Electrical motors and pumps 

NIA 

5 .  Welding 
torch/arc 

NIA 

Construction and maintenance Construction and None' 
maintenance 

None' I Construction and I maintenance 
Construction and maintenance I 14. Welding 

15. Electricarc, 
other(high . 
current circuits) 

16. Electronban 

17. Equipment 
no& 

18. Ultfesonic 
cleaners 

NIA 

NIA 

Pumps, motors, power twls, etc. 

NIA 

NIA 

NIA 

Pumps, mbtors, power tools, 
etc. 

Noise from venting of raw 
water pumps (tunnel) 

NIA 

NIA 

NIA 

None' 

NIA 

1. Bunsen burner1 I NIA 
hot olates 

I NIA I NIA 

3. Fumaccd Boiler pwkage in W W  Unit heaters None' I boilerslhcater 

4. Steamlines I NIA I NIA I NIA 
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Form of Hazard 
Type of 
Hazard 

Hazards 
Other Supporting Requiring 

Strnctures, Systems, and Additional 
105 KE/KW Basin Components Analysis 

K. Thermal 
cont. 

6. Dieffil uniWfire 
bod exhaust 
line 

7. Rsdioaotive 
decny heat 

L. Explosive 
Pyrophoric 

Truck exhaust Truck exhaust None' 

Decay heat from fuel NIA Yes 

Cask-MCO 

hnf-3960.wpd 

8. Exposed 
components 

9. Powertools 

10. Convective 

NIA NIA NIA 

High sped grinders High speed grinders None' 

Motors, lighting, instrumentation, Motors, lighting, None' 
control panels instrumentation, control 

panels 

13. othcr 

1. caps 

NIA NIA NIA 

NIA NIA NIA 

11. solar I NIA I NIA - 1  NIA 

2. Prinlerwrd 

3. Dynamite 

4. Scrub 
chemicals 

12. Cryogenic I NIA I NIA I NIA 

NIA NIA NIA 

NIA NIA NIA 

NIA NIA NIA 

6. Hydrogen 
(including 
baitev banks 
and water 
drnmposition) 

Knockout pots Battery m m s  each provided Yes 

Canisteddeoapping 

Basin sludge 

with dedicated fans to ensure 
H gas is released. 

lXCs(183.1 KW) 
pluticulatc 

5.  Dusts I NIA I NIA I NIA 

7. oases,other 

8. Nitrates 

9. Peroxides 

NIA NIA NIA 

NIA NIA NIA 

Hydrogen peroxide used to control NIA None' 
algae in basins 

Cask-MCO 

Annular filter vessels 

IO. PuandU 
metals 

11. Sodium 

12. other 

Fuel ssscmblies, fuel scrap, NIA Yes 
uranium hydrides, knockout pots, 
scttlcrs, annular filter vessel 

NIA NIA NIA 

NIA NIA NIA 
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105 KEKW Basin 

Table B-1. Hazard Baseline - Energy Checklist (12 Sheets). 
I 

Other Supporting 
Structures, Systems, and 

Components 

Hazards 
Requiring 
Additional 
Analysia 

NIA 

Type of 
Hazard Form of Hazard 

M. Hazardous 
Mnterial 

I .  Alkalimetals NIA I 
2. Asphyxiants Basin water (drowning) 

Vehicle exhaust 

Inert gases for 
weldiugimaintenance 

None' Cleanvells (underground 
water storage reservoirs with 
depth -20 fl water) 
(drowning) 

3. Biologicals Spiderdinsectslsnakedmice I Spidedinsectdsnakedmice None' 

None' 4. Carcinogens 

5 .  Corrosives 

PCBs (in sludge) PCBs (possible residual from 

Battery acid Vehicle battery acid 

Battery room 

None' 

6. Asbestos 

7. Oxidizers 

8. Dustsand 
particulates 

Buildingipiping 

Decoo agents 

Sand and dust 

Volcanic ash 

Construction and demolition 

None 

None' 

None' Sand and dust 

Volcanic ash 

Construction and demolition 

None' 

NIA 

9. Beryllium and 
c o m w u n d s 

In-lucl hraze nngs (undcnvatcr) Potcnhally 1706-KE 

IO. Chlorineand 
compounds 

1 1. Heavy metal None Pu, U, lead, lead paint 

NIA I Sodium hvdrochloride. 

Lead, lead paint 

12. Other None I aluminum sulfate 

N. Natural 
Phenomena 

I .  Earthquake Design basis earthquake I Design basis earthquake Yes 

2. Flood NIA I Yes Yes 

3. Lightning Yes I Yes. Yes 

4. Rain Yes I Yes Yes 

5 .  Snow, freezing 
weather 

Yes I yes 
Yes 

6. Straight wind Yes I Yes Yes 

7. Dustdevil (Covered bv straight wind) 1 (Covered bv straight wind) NIA 

8. Tomado 

9. Ashfall 

(Covered by straight wind) 

Yes I NIA 

(Covered by straight wind) NIA 

Yes 
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5 P e  of 
Hazard 

2.  Helicopter 

3. Train 

P. External 
Events 

R. Vehicles in 
Motion 
(external to 
facility) 

Commercial, general, and military 

NIA 

HNF-3960 REV 1 

Table B-1. Eazard Baseline - Enerev Checklist (12 Sheets) 

Form of Hazard 105 KEKW Basin 

1. Explosion 

2.  Fire 

3. Events at other 
sites 

4. Lossofpower 

1. Airplane 

NIA 

Yes 

Yes 

Yes 

Commercial, general, and military 

4. T I U C ~ ~ ~ U ~ C U  

5 .  Other 

Only authorized vehicle travel 
permitted within K Basin. Only 
two public roads that cross the 
Hanford Site. Remaining roads are 
restricted access roads. 

River barge and boat traffic 

Hazards 
Other Supporting Requiring 

Components Analysis 

Yes Yes 

NIA I Yes I 

None' 

None' 
' Considered to be a standard industrial hazard 
' Considered to be a standard fire hazard covered by the K Basins Fire Hazards Analysis (HNF-SD-SNF-FHA-001) 

and not considered for further evaluation. 

Considered to be a toxicological hazard, but when radiological consequences are controlled to meet radiologcal 
limits and guidelines, toxicological consequences will also be below toxicological guidelines. 

- AC - 
DC = 
GFI = 
IPSS = 
IWTS = 
Ixc = 
I x M =  
€33 - 

KW = 
MCO = 
MLS = 
NIA = 
M O P  = 
PCB = 
PCM = 
PV - 
SCBA = 

- 

- 

alternating current 
direct current 
ground fault intemptor 
immersion pail support structure 
Integrated Water Treatment System 
ion-exchange columnm 
ion-exchange module 
K East 
K West 
multi-canister overpack 
MCO loading system 
not applicable 
north loadout pit 
polychlorinated biphenyl 
primary clean machine 
pressure--volume 
self-contained 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 

7 

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 all 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 
identification for cross-reference. 
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Attachment D 

K BASIN HAZARD ANALYSIS TEAM MEMBERS 

This K Basins hazard analysis was prepared by combining the hazards analysis from 
previous subproject and K Basins analyses. This integrated K Basins Hazard analysis was 
developed by the following personnel, who were also participants in the previous hazard analysis 
work, and are as follows: 

Gail ChafFee (100 K Basins Nuclear Safety) 
Bob Meichle (K Basins Nuclear Safety Subject Matter Expert) 
Steve Peck (FRS Nuclear Safety Subject Matter Expert) 
Lynn Semmens (IWTS Nuclear Safety Subject Matter Expert) 
Roger Webb (CLS Nuclear Safety Subject Matter Expert). 
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