MAR 10 2000

/10375’/‘582.o

ENGINEERING DATA TRANSMITTAL

S

Page 1 of /

veor 5223417

HmiLmoss/

2. To: (Receiving Organization) 3. From: (Originating Organization) 4, Related EDT No.:
TWRS Nuclear Safety & Licensing FDNW Safety Analysis & Nuc. Engr. N/A
7. Purchase Order No.:
5. Proj./Prog./Dept./Div.: 6. Deslign Authority/Design Agent/Cog. Engr.:
TWRS G. W. Ryan N/A
: 8. Equip./Component No.;
8. Originator Remarks: N/A
The attached document contains the hazard analysis that has been 10. System/Bldg /Fadiity:
performed to address Waste Feed Delivery operations and activities.
Tank Farms
12. Major Assm. Dwg. No.:
N/A
. Receiv ris: 11A. Design Baseline Do nt? (Y
" ace or Rema n ne Locime o *” ©N° 13. Permit/Permit Application No.:
None.
N/A _
14. Required Response Date:
03/10/2000
15. DATA TRANSMITTED (F) (G) {H) {0
. : Origl- | Recelv-
A roval| Reason
I{er)n (B} Document/Drawing No. (c),f’;‘”t (Dm“" (E) Tile or Description of Data Transmitted sig- For Trans{ (%7 | oo,
No. - - nator | mittal | "gBP0" [ PO
1 RPP-5914 N/A 0 Hazard Evaluation for N/A 1 1 1
Waste Feed Delivery
Operations and Activities
16. KEY
Approval Deslignator (F) Reason for Transmittal (G) Disposition (H) & {I)
D OR N/A 1. Approval Review 1. Approved 4. Reviewed no/comment
(Se Wl'-l -CM 3-5, 2. Release 5 PodwReview 2 m roved w/comment 5. Reviewed w/comment
12.7) 3. Information 6. Dist. (Receipt Acknow. Required) . Disapproved w/comment 6. Receipt acknowledged
17. SIGNATURE/DISTRIBUTION
(See Approval Dasignator for required signatures)
F{ea- C{Q, {J) Name (K) Signature (L) Date (M) MSIN Fiu- ,}&"), (4) Name (K) Signatu ) Da y MSIN
Design Authority 1 1 | Peer Review Shultz.3/8/pnB4-47
T4
Design Agent 4
1 | 1 [cop.eng . W.M[U/ “#l4lov Ba-47
1 1 |Cog.Mgr. B. E, Hey %3/;/00 B4-47
" Fr
QA
Safety
Env. / .
18. .)@ M 20. 21. DOE APPROVAL (if required)
Z { Ctrl No.
a 3[“( fo | T. 6. Goetz 3/‘7/00 B. E. Yey y) 7é0 QO Approved
Sighatu¥e of E ' "Dale Authorized Representative  Date Deslqz n Autherity/ — /Date (O Approved wicomments
Originator for Recelving Organization Cognizant Manager
. O Disapproved w/comments

_BD-7400-172-2 (10/97)

BO-TH00- 172t




RPP-5914,Rev. 0

Hazard Evaluation for Waste Feed Delivery
Operations and Activities

G. W. Ryan
Fluor Federal Services

Richland, WA 99352
U.S. Department of Energy Contract DE-AC06-99RL14047

EDT/ECN: 622347 uc: 510
Cost Center: 403 Charge Code: 110375 /B@ze
B&R Code: y/n Total Pages: 294

Key Words; WFD, Phase I, hazard analysis, PHA, HazOp, Project W-211

Abstract: This document contains the results of the hazard analysis that
has been performed to address Waste Feed Delivery operations and
activities.

TRADEMARK DISCLAIMER. Reference herein to any specific commercial product, process, or service by trade name,
tradamark, manufacturer, or atherwise, does not necessarily constitute or imply its endorsement, recormmendation, or
favoring by the United States Government or any agency thereof or its contractors or subcontractors.

Printed in the United States of America. To obtain copies of this document, contact: Document Conltrol Services,
P.O. Box 950, Mailstop H6-08, Richland WA, 99352, Phone (508) 372-2420; Fax (509) 376-4989.

NAR 10 2000

DATE:

s |5

HANFORD
RELEASE

M / %’4—«4/ S /o

Realeasa Approval Date Release Stamp

Approved For Public Release

A-6002-767 (10/98)



RPP-5914
Revision O

Hazard Evaluation for
Waste Feed Delivery
Operations and Activities

G. W. Ryan
Fluor Federal Services

Date Published
March 2000

Prepared for the U.S. Department of Energy
Assistant Secretary for Environmental Management

CH2MHILL
Hanford Group, Inc.

Richland, Washington

Contractor for the U.S. Department of Energy
Office of River Protection under Contract DE-AC06-99RL14047

Approved for Public Release; Further Dissemination Unlimited



RPP-5914 REV 0

Hazard Evaluation for
Waste Feed Delivery Operations and Activities

HNF-5914
Revision 0

March 2000



RPP-5914 REV ()

This page intentionally left blank.

ii



RPP-5914 REV 0

CONTENTS
1.0 INTRODUCTION.......ccocovesienae NeeaeRERNeSrOTEeIETIEIESrIRESSYESatatEa RN RN TS e RSO ERE ST PIsranesrasases 1-1
L ] PURPOSE .. eeeiieeeeeeeieeeeeeesssesssssbsetbbennesnnsnesennassnsnssnsansaasessesessssenseseerserernenensenesnssnsnsnnsnsatsnssssses 1-1
1.2 BACKGROUND AND SCOPE ... c0vttmmrmermeeeetmesetsssasaessaasssatossssseseseessereerenessmnesnssnsnasesstsssessees 1-1
2.0 HAZARD IDENTIFICATION AND EVALUATION ererirreriessscescssssssensarsrassonsas 2-1
2.1 METHODOLOGY .oooeoeevinverernseessessnsssssrtsrmsesssssssessnsssssssnsssssnssternsresnsesesssssssssnsssssrosssssssssrnnsres 2-1
2.2 HAZOP TABLE STRUGCTURE....ttteeteeaeesearmeereratressasaasassesssttreereessseesasaasasesenessesasassssssessneeannn 2-3
2.3 MATOR ASSUMPTIONS....c.vvvuserusrssrserssnsionsonsssesassesassaesassssesssstsesmeenrneennsnessmssssiseeessssssssernes 2-7
3.0 EVALUATION .aoueeeieeesiieeeressassorssstertancssessssssssasssasassessssosmssorssssnsensassssssassassessasssssronsssor 3-1
3.1 EVALUATION OF HAZARD ANALYSIS INFORMATION .....ceettieereeeememersrareaeeseraeeeeesasssersserannes 3-1
3.2 IssUES NOTED DURING FEBRUARY 2000 HAZARDS ANALYSIS MEETING.......cccocvvrveremnens 3-2
4.0 CONCLUSIONS .. coviivcvisieememaerromssssosssasassssasasssssassssasssrassensssasssssssssssssssnsssnsssnsansbtsssssnnes 4-1
5.0 REFERENCES . .....occiciiieisiciserorsssentsrsesssssssssssssstssasssassssonsonsssssesssensssssesssasssasasssasssneseoneres 5-1
LIST OF TABLES

TABLE 2-1. HAZOP DEVIATION GUIDKE. .......cceiririannieeneresisrosssrosnensenssensssnsssssassssesssssssnses 2-4

TABLE 3-1. EXISTING HAZARDOUS CONDITIONS ADDRESSING
INCREMENTAL MIXER PUMP LOWERING OPERATIONS. ....c.veerrerssssesessasaeas 34

APPENDICES

A Definition of Waste Feed Envelopes and Node Scheme.........oovieiiirviinniiccniniiiresvennnns A-1
B Team MM el RS UIMIES. ..o crcirerrtretetesieeresssareenneressesasstossssess bannenseesserssessesesassasssssranne B-1
C Hazard Evaluation Tables. ...oouviioiiite o e e et et eeeeaaessasae e C-1
D o T oa A O (Tl d T S PP D-1

il



AB
AIChE
DST
FSAR
HazOp
iD
IWFSTs
OCC
PHA
RCSTS
SSC
TSR
TWRS
USQ
WFD

RPP-5914 REV 0

List of Terms

Authorization Basis

American Institute of Chemical Engineers
double-shell tank

Final Safety Analysis Report

Hazards and Operability Analysis
identification

intermediate waste feed staging tanks
occupational

Preliminary Hazards Analysis
Replacement Cross-Site Transfer System
structure, system, or component
Technical Safety Requirement

Tank Waste Remediation System
Unreviewed Safety Question

Waste Feed Delivery

v



RPP-5914 REV 0

Hazard Evaluation for
Waste Feed Delivery Operations and Activities

1.0 INTRODUCTION

1.1 PURPOSE

The purpose of this hazard evaluation is to document hazardous conditions associated with
Waste Feed Delivery (WFD) operations and activities. The waste feed delivery system hazards
analysis activities considered, as a whole, the existing waste storage tanks, the interconnected
piping, and any new equipment that may be installed as part of Project W-211 to accomplish the
conditioning and transfer of waste.

This document does not authorize any activities and only provides information about the
hazards associated with the activities occurring in the evaluated facilities. The contro! decision
process, as defined in the Authorization Basis (AB), will be used to determine the controls that
will be allocated to each identified hazardous condition,

1.2 BACKGROUND AND SCOPE

The hazard analysis results that are documented in this report are from two hazard analysis
meetings. The first hazard analysis meeting, which evaluated the bulk of the tanks included in
WFD Phase I (Project W-211), was conducted June 15, 16, 17, 19, 22, 23, and 24, 1998. The
results were drafted in July 1998, but were not finalized and published. This report includes the
information from the June 1998 session.

The scope that was addressed during the first hazard analysis session included only the
processing and transfer activities that are delineated as "Privatization Phase I" activities in
Section 3 of HNF-SD-WM-SP-012, Tank Waste Remediation System Operation and Utilization
Plan, Specifically, this first session considered the primary retrieval, conditioning, and transfer
of waste out of the following tanks:

- 241-AN-102
- 241-AN-103

- 241-AN-104
- 241-AN-105
- 241-AN-106
- 241-AN-107
- 241-AW-101
- 241-AY-101

- 241-AY-102
- 241-AZ-101

- 241-AZ-102.

1-1
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Also included was the transfer of waste from the above tanks to intermediate waste feed
staging tanks (IWFSTs) 241-AP-102 and 241-AP-104. Transfers and further conditioning to the
TWRS-P facility feed tanks 241-AP-106 and 241-AP-108.

The first hazard analysis session considered only the waste material to be conditioned and
delivered as Waste Feed Delivery Feed Envelopes A, B, C, and D (HNF-SD-WM-SP-012). A
summary of each feed envelope considered is included in Appendix A of this report.

The second hazard analysis meeting was conducted on February 9, 2000. This report also
includes the information gathered from this meeting. To address the inclusion of additional
waste tanks by Projects W-211 and W-521, the following tanks were evaluated against the
baseline information gathered during the first hazards analysis session:

- 241-AN-101
- 241-AP-101
- 241-AW-103
- 241-AW-104
- 241-8Y-102
- 241-8Y-103.

It should also be noted that an evaluation of Tank 241-8Y-101 was not specifically
peformed, even though it is included as part of the Phase 1B retrieval mission, because this tank
is still the subject of an open Unreviewed Safety Question (USQ)]. Because of this situation, the
safety of Tank 241-SY-101 is addressed by separate AB documentation.

! French, R. T., 1999, Contract Number DE-AC06-96RL13200 — Submittal of Updated Unreviewed Safety Question
(USQ) Evaluation and Supplemental Controls for Tank 241-SY-101, (Letter 99-TSD-051 to R. D. Hanson, FDH,
April 27}, U.S. Department of Energy, Office of River Protection, Richland, Washington.

1-2
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2.0 HAZARD IDENTIFICATION AND EVALUATION

The hazards identification and evaluation for WFD operations and activities used both the
Hazards and Operability Analysis (HazOp) and What-1f/Checklist methods. In the HazOp
method, a team leader systematically guides the team through the system/process being
evaluated using a fixed set of process parameters (e.g., flow, temperature, pressure) and guide
words (e.g., high, low, less, more). The combination of the process parameters and guide words
are applied at specific points or “nodes” in the system design to identify potential hazardous
conditions associated with the operation of the system.

The What-If/Checklist method is a creative, brainstorming examination of a process or
operation that is supplemented with previously developed questions regarding the hazards that
may be present in the system/operation being reviewed. Each member of the hazards evaluation
team is encouraged to verbalize specific "What-if" questions or issues that may be of concern.
The What-if/Checklist technique can be used to examine virtually any aspect of facility design
and operation. Results of "What-if" analysis address potential accident situations implied by
questions and issues posed by the team. These questions and issues are intended to help identify
specific causes for the identified accident situations.

The WEFD hazards evaluation was performed by an interdisciplinary team to identify
process deviations associated with the installation and operation of WFD equipment that could
potentially result in undesirable consequences. During the HazOp and What-If/Checklist
processes, potential consequences of the deviations were estimated, hazardous conditions
formulated, and possible corrective and/or preventive measures identified and discussed. These
processes are recognized by the American Institute of Chemical Engineers (AIChE) and are
described in AIChE, Guidelines for Hazard Evaluation Procedures. The HazOp uses a tabular
format to record the results of the systematic process.

Because the HazOp and What-if/Checklist techniques tend to be qualitative in nature, the
expertise and experience of the team is of primary importance in establishing the credibility of
the analysis. A short resume of each team member participating in the most recent hazard
analysis session is included in Appendix B to document the expertise and experience level of
each team member.

2.1 METHODOLOGY

The team met to develop the organization of the hazards evaluation process during the first
hazards session (June 15, 16, 17, 19, 22, 23, and 24, 1998). During this session, nodes were
defined to create a systematic structure within which the WFD processes and operations can be
addressed. The node scheme that was developed used the previously defined WFD feed
envelopes (HNF-SD-WM-SP-012) and is provided in Appendix A.

During the first hazards analysis session, Waste Feed Envelope A was fully expanded and
analyzed. Waste envelopes B, C, and D in contrast, were reviewed by the HazOp team using the
Envelope A results as a baseline. Each particular operation or activity in Envelopes B, C, and D
was reviewed against the Envelope A results. Differences were noted and the hazards analysis

2-1
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team session was concluded. Approximately 350 unique hazardous conditions were identified
during the meetings.

After the June 1998 team meetings, the hazard analyst expanded, on a line-by-line basis,
each entry in Envelopes B, C, and D to match the entries found in the Envelope A results, as
appropriate. When this expansion process was complete, the total number of hazardous
conditions totaled approximately 3,500. Performance of this process was necessary to ensure
that all unique hazardous conditions associated with all of the different WFD feed envelopes
were identified. However, a significant quantity of duplicate information resulted from this
approach.

To prepare for the WFD Control Decision Meeting in December 1999, the entire expanded
database of hazardous conditions was reviewed to "cull” out the duplicate information and retain
only the unique hazardous conditions. This operation reduced the total number of WFD
hazardous conditions to 352. The information for the 352 hazardous conditions is included in
Appendix C, Table C-1. Note that the final number of hazardous conditions closely corresponds
to the number of hazardous conditions originally developed during the June 1998 meetings. This
shows that the process applied was rigorous and did a good job of identifying the unique
hazardous conditions.

Later phases of the safety analysis process for WFD discovered another hazardous
condition that may have the potential to affect the facility worker (see Item ID# WFD-42a-001).
This hazardous condition is a potential personnel exposure to waste that is present in abovegrade
portions of the diluent system and diluent transfer lines. A postulated cause of this hazardous
condition is a diluent system pump failure that allows waste to gravity flow into the abovegrade
piping. No release of waste or diluent is assumed to occur as part of this hazardous condition,

This item has been added to the WFD hazard analysis database and brings the total number
of WFD hazardous conditions to 353. This specific hazardous condition is not shown in
Table C-1, however, because it was not developed as part of the initial raw hazards information.
It is however, included in Table C-5, "Hazardous Conditions With Potentially Significant
Facility Worker Consequences.” Controls will be allocated for these 353 hazardous conditions,
as appropriate.

In February 2000, the scope of the original hazard analysis was broadened to include
additional tanks. The tanks that were evaluated are discussed in Section 1.2. To evaluate each of
these additional tanks with respect to the existing hazard analysis results, each tank was reviewed
by the hazard analysis team to see if there were distinct differences (positive or negative) over
the results previously recorded. The results of this evaluation are presented in Appendix C,

Table C-2. Issues noted during this review are discussed later in this document (see Section 3.2).

The following sections describe the hazards evaluation raw data table structure
(Table C-1), information recording details, and process node descriptions.

2-2
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2.2 HAZOP TABLE STRUCTURE

The raw data HazOp table (Appendix C, Table C-1) was structured to ensure a systematic
and thorough evaluation of the potential hazards. Table C-1 includes the following information:

Item ID#: The item identification (ID) number that is used to record a unique identifier for the
hazardous condition.

Node: Specific point in the system or process where the deviation from the desired condition of
a process variable is evaluated. Nodes are chosen to ensure that every area where an
undesirable condition could occur is evaluated. See Appendix A for a description of the
nodes used in this analysis.

Description: A description of the node being evaluated.

Process Parameter: The characteristics of a process, such as flow, pressure, or temperature,
which are used to define proper operation. Process parameters, guide
words, and deviations are listed in Table 2-1.

Deviation: Words that describe the variance in the process variable of concern such as high,
low, more, or less. A complete summary of variables and guide words is given in
Table 2-1.

Possible Causes (or Cause): The causes of the deviation that leads to the hazardous condition.
Identifying causes is important to identifying potential preventive
or mitigative controls or features for significant hazardous
conditions as well as potential consequences. In many cases,
multiple hardware or operational faults are required to produce a
hazardous condition. This column identifies the sequence of
hardware and operational faults required to produce the postulated
hazardous condition.

Consequences: The potential consequences that could result from the postulated deviation.

Existing Controls: This column provides a listing of the existing safety structures, systems, or
components {(SSCs) and Technical Safety Requirements (TSRs) that may
currently be in place to either prevent or mitigate the consequences
described for the potential deviation. No attempt is made to provide an
exhaustive list. The items contained in this column should not be construed
as being the “official” controls that may eventually be credited in the AB for
this hazardous condition.

Potential Controls: This column provides a listing of potential engineered or administrative
controls that may be able to prevent or mitigate the consequences described
for the potential deviation. No attempt is made to provide an exhaustive
list. The items contained in this column should not be construed as being
the “official” controls that may eventually be credited in the AB for this
hazardous condition.

2-3



RPP-5914 REV 0

QQENGUH—-_NE
“WaopINYS
“dnyrelg admy aqng Ferlaqnl|  anidmy eosaxyg e jewsxy amjed AMnn TVIDHAJS
Supla1ys 0w Suipponyg ssaq ONIATAIHS
ALPIOALNI
Ansdopuy arop AwsSowy ssa] an[ie] jeInpnng TVHALDMNALS
uonisodwoas(g uonoesy Seoim uoney IS uonoesy eiued|  uonoesy femeuny HONILY MOIS uonM Iy ON NOILDOVIY
uoeredag ssey Sumeoq | uondnuauy Supaw | Suixgy aaissaoxgy Sunxipy 1004 BuIXIN ON NOILLV1IOV
adrey) oumg JILVILS
Auejog Suoam Sunengongg Waun) Y31 Jwauny MO WALINY) uauR) ON JINTHHEND
IV Jo pearsut 21
Jd Jo pealsut )y
Lurejog Suosp ‘Aouanbarg Suosm | aSeljoA ouapaw]]  uuojasem Suoim ySiy %m0 20T 23R0A a3mioA ON ADOVILTOA
Atsoasip y3H AUSOOSIA MO ALISODSIA
aseg] SuoIm aseq RUODIPPY
‘pov Suoim | ‘piov revonippy Hd Y8y Hd Mo ad
WwnpaBu] [RUOTIPPY BOIROUIU0) YFIH UOLRIUIO,) MO NOILVAINIONOD
yu3ipasBuy Suoim Auerureiuey | uaipaduy Sutssiy | puaspariug oy Auatpa1EY] ssa] yuatparBuy Suissiiy INOLLISOdINOD
premeg yea1g 126 10 9IM yaug jo nQ I 00, MO|§ 001 paddois aziads
ausodd( (sIopoys) yonpy 00 L, apuy ool dng
“19pJ0 JO 1D uonoy Suorm (sjuonoy enxg|  paddoyg (s)uonay ‘Buo ooy ‘woysoop|  Swssu o paddoys | MANAADOEd TNLL
Aemiped ssedig JSLLSULUG) papeidag JUSTIALUCT) ON LNAWINIANOD
sgepal Yy ABLINUL MO eadT y3Ig [9A] MO Ldug TIATT
UOREISELI-OMY amgeradua g g3y anjessdwa L mog Suizaarg TAALYIAJNAL
wnnoeA amssarg yfiy amssald 07|  aydsouny o) uadp TANSSTAd
seary apudozddeuy
sapunduy u LRI 0L ySiH [RI0L MO
Mooy JELaTERY Buoim “uoyeUILTILO ) ‘UONOANPSTIY ‘a1ey yStH ‘afey MO O[] ON MOTA
ONO'T LAOHS ANON
ASTA TIAHM| OSTV 'SV ‘HOIH ‘MOT ‘LON
ASUIATI [ ‘'NVHL HAHLO| TTIM SV! 40 LyVd ‘TION ‘SSAT ‘ON| 199owmese g ss3301g
SPIOAA 2PIND)

"apmp uoneasq dozey '1-g diqeL,




RPP-5914 REV 0

Cons Rank: Consequence Rank - The consequence rank is a code designator for the level of
consequence associated with a hazardous condition. The consequence ranking is a
"first cut", qualitative estimate of the safety severity of the consequences assuming
no controls are present. The following system is used:

SO

S1

S2

S3

Negligible safety concerns for the facility worker.

Potential industrial injury, low radiological or chemical exposure dose
consequences to the facility worker.

Potential significant radiological dose consequences or chemical exposure to
onsite workers located outside the facility.

Potential significant radiological dose consequences or chemical exposure to
the offsite population.

Freq Rank: Frequency Rank - The frequency rank is a “first cut,” qualitative estimate of the
likelihood of the hazardous condition assuming no controls are present. The
following system is used:

F3

F2

F1

FO

Events that are expected to occur one or more times during the lifetime of
the facility, categorized as "anticipated” events. The frequency range
associated with this category is 1E-02/yr to 0.1/yr.

Events that could occur during the lifetime of the facility, but with low
probability. Such events are categorized as "unlikely" and fall in the range
of 1E-04/yr to 1E-02/yr.

Events not expected to occur during the lifetime of the facility, categorized
as "extremely unlikely." The frequency range associated with this category
is 1E-06/yr to 1E-04/yr.

Events categorized as "beyond extremely unlikely," with a frequency less

than 1E-06/yr. Events in this category (such as meteor strike) are so
unlikely they generally do not require special controls.

2-5
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Env Rank: Environmental Rank — The environmental consequence ranking is a "first cut,
"qualitative estimate of the environmental severity of the hazardous condition
assuming no controls are present. The following system is used:

EO0 No significant environmental effect outside the facility confinement
systems.

E1l Limited environmental discharge of hazardous material outside the
facility.

E2 Large environmental discharge of hazardous material within the plant site
boundary.

E3 Significant environmental discharges of hazardous material outside the
plant site boundary.

Remarks: Miscellaneous observations or clarifying comments for a given item.

Nomenclatures used in Appendix C, Tables C-3, C-4, C-5, and C-6 are consistent with
the preceding descriptions.

The following additional nomenclatures are used in Table C-7, Appendix C:

o Rep Acc — Representative Accident — An alpha/numeric code used to specify the
analyzed FSAR accident by which the specified Hazardous Condition is
represented. Only Hazardous Conditions with high Safety Consequence (S2 or
S3) are assigned representative accidents.

. Hazardous Condition — Hardware failures, operational faults, or conditions that
could result in undesired consequences due to WFD operations and activities.

. Prev SSC — SSCs from the analyzed accident in the AB, determined by this
hazards analysis and the WFD control decision process” to apply to the hazardous
condition, that provide a preventive function.

) Prev TSR — TSRs from the analyzed accident in the AB, determined by this
hazards analysis and the WFD control decision process® to apply to the hazardous
condition, that provide a preventive function.

. Mit SSC - SSCs from the analyzed accident in the AB, determined by this
hazards analysis and the WFD control decision process® to apply to the hazardous
condition, that provide a mitigative function.

? The controls applied to the hazardous conditions shown in Table C-7 reflect the control decision process for Waste
Feed Delivery that was conducted in December 1999, While the controls shown are considered to be firm, the
report documenting the control decision process for WFD is still in the process of being finalized. Therefore, the
controls shown in Table C-7 should not be considered the "official” controls,

? Ibid.

* Ibid.
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Mit TSR — TSRs from the analyzed accident in the AB, determined by this
hazards analysis and the WFD control decision process’ to apply to the hazardous
condition, that provide a mitigative function.

Control Memo — Information provided to understand the source of the controls
shown.

The following additional nomenclatures derived from HNF-SD-WM-TI-764, Hazard
Analysis Database Report, have been used in Appendix B, Table B-8:

BIN — A code that describes the release attributes for high Safety Consequence
(S2 and S3) and Worker Hazard (S1) with anticipated frequency (F3) Hazardous
Conditions.

Cause Grp — Cause Group - An alpha/numeric code used to permit sorting of
data by the cause of a Hazardous Condition.

Material at Risk — A description of the type and quantity (when applicable) of
material that may be affected by the occurrence of a Hazardous Condition.

2.3 MAJOR ASSUMPTIONS

The specific assumptions, as developed during the hazards identification /evaluation team
meetings, that are unique to this hazard analysis are:

This hazard analysis does not address criticality issues regarding WFD. Criticality will
be addressed in a WFD-specific Criticality Safety Evaluation Report.

Assumptions specific to the deviation identified in the raw data are included in the
"Remarks" column of Table C-1.

Tank 241-SY-101, even though it is included as part of the Phase 1B retrieval mission,
was specifically not evaluated because this tank is still the subject of an open USQ.
This tank can be addressed for WFD at a later date by specifically looking at any
differences (e.g., new hazards) that may exist over what has already been analyzed in
this document.

? Ibid.
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3.0 EVALUATION

This document is not part of the AB and is not a vehicle for requesting authorization of
any activities. It is only intended to identify and categorize hazardous conditions that might
result in the uncontrolled release of radiological and toxicological material during WFD
operations and activities. The information contained in this report and the subsequent control
decisions will be used to develop input to an amendment of the TWRS AB to authorize WFD
operations and activities. Information from this hazard evaluation will also be incorporated into
the existing FSAR database for more complete coverage of Tank Farm facility hazardous
conditions. This hazard evaluation does not constitute an accident analysis.

3.1 EVALUATION OF HAZARD ANALYSIS INFORMATION

A total of 353 unique hazardous conditions were identified as a result of the hazard
analysis process. These are shown in Table C-1 of Appendix C. These conditions were found to
represent the hazards associated with the scope of WFD, Phase I (see Section 1.2).

Hazardous conditions with a consequence rank of S2 or S3 are assigned representative
accidents. A review of the data presented in Table C-1 showed that there were 344 82 and 83
consequence events. These were grouped according to 11 existing representative accidents.

Flammable Gas Deflagrations - DST (Rep Acc 04)

HEPA Filter Failure - Exposure to High Temperature or Pressure (Rep Acc 06)
Organic Salt-Nitrate Reaction (Rep Acc 09)

Spray Leak in Structure or from Overground Waste Transfer Lines {(Rep Acc 15)
Spray Leak from Underground Waste Transfer Lines (Rep Acc 16)

Caustic Spray Leak (Rep Acc 17)

Tank Bump (Rep Acc 18A)

Subsurface Leak Resulting in Pool (Rep Acc 21)

Mixing of Incompatible Material - Toxic Vapor Generation (Rep Acc 23)
Surface Leak Resulting in Pool (Rep Acc 26)

Subsurface Leak Remaining Subsurface (Rep Acc 29)

¢ & & ¢ & & * 0 0 9 o

Tables C-3, C-4, C-5 of Appendix C present hazardous conditions grouped by
consequence ranking (S3, S2, and S1). No hazardous conditions were assigned the SO
consequence category. These tables contain the Item ID#, Hazardous Conditions, Cause,
Frequency Rank (Freq Rank), and Environmental Consequence Rank (Env Rank).

Of the 353 hazardous conditions, 147 were assigned S3 consequences (Table C-3), 197
were assigned S2 consequences (Table C-4), nine (9) were assigned S1 consequences (Table
C-5). Of the nine (9) hazardous conditions assigned S1 consequences, eight (8) were shown to
be strictly occupational hazards (OCC). These hazardous conditions (i.e., OCCs) are addressed
by lower level procedures and controls such as the TWRS Health and Safety Plan. These
hazardous conditions are presented in Table C-6.

Table C-7 of Appendix C presents the controls (safety SSCs and TSRs) that were selected
as part of the WFD Control Decision Meetings held in December 1999. The controls shown in
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this table are still in the finalization process and should not be construed as the approved set of
controls for the hazardous conditions. Designation of the final and approved set of controls is
outside the scope of this report. Table C-7 contains the Rep Acc, Item ID, Hazardous
Conditions, Cause, Prev SSC, Mit SSC, Prev TSR, Mit TSR, Control Memo, Cons Rank, and
Freq Rank.

Table C-8 of Appendix C, presents the S2 and S3 category hazardous conditions grouped
under the applicable FSAR accident analysis section. This table contains the BIN, Item ID,
Material at Risk, Hazardous Conditions, Cause, Freq Rank, Cons Rank, Cause Grp, and
Rep Acc. This table is intended to provide objective evidence whether a hazardous condition can
be represented by an existing Representative Accident®. If a hazardous condition cannot be
represented by an existing Representative Accident, then further analysis may be required to
determine if a new Analyzed Accident needs to be developed.

In this hazard analysis, all S2 and S3 hazardous conditions can be represented by the
following existing Representative/Analyzed Accidents (in order of FSAR appearance):

e FSAR Section 3.3.2.4.2, HEPA Filter Failure - Exposure to High Temperature or
Pressure

FSAR Section 3.3.2.4.7, Subsurface Leak Remaining Subsurface

FSAR Section 3.3.2.4.9, Caustic Spray Leak

FSAR Section 3.3.2.4.11, Mixing of Incompatible Material - Toxic Vapor Generation
FSAR Section 3.4.2.2, Flammable Gas Deflagrations

FSAR Section 3.4.2.6, Organic Salt-Nitrate Reaction

FSAR Section 3.4.2.7, Surface Leak Resulting in Pool

FSAR Section 3.4.2.8, Subsurface Leak Resulting in Pool

FSAR Section 3.4.2.9, Spray Leak in Structure or from Overground Waste Transfer
Lines (includes Spray Leak from Underground Waste Transfer Lines)

e FSAR Section 3.4.2.11, Tank Bump

The Representative Accident descriptions, with section titles from the FSAR accident
analyses, are also shown in Table C-8.

3.2 ISSUES NOTED DURING FEBRUARY 2000 HAZARDS ANALYSIS MEETING

The results of the hazard analysis meeting held in February 2000 are presented in
Table C-2. No new or unique hazardous conditions were discovered. Nonetheless, some
important issues were discussed and noted.

A number of potential operational concerns were identified. These included the presence
of large foreign objects in the tanks that may impede mixing operations (WFDSY 102-6), and the
ability of high shear strength (e.g., thick or solid) waste to bind and/or fail mixer pumps and

¢ The accident analysis performed for Waste Feed Delivery confirmed that all S2 and $3 hazardous conditions could
be grouped according to the Representative Accidents shown here. For details of the accident analysis performed
see RPP-5070, Analysis of Waste Leak and Spray Release Accidents From Waste Feed Delivery System Transfers,
RPP-5097, Analysis of Ventilation System Accidents for Waste Feed Delivery Operations, and RPP-5098, Analysis
of Waste Leak and Toxic Chemical Release Accidents from Waste Feed Delivery (WFD) Diluent System,
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transfer pumps (WFDAW103-2). These conditions were similar to conditions identified during
the original hazards activities and are being considered in the operational plans of Project
w-211.

Other conditions related to on-going safety analyses included:

» Potential criticality issues due to high concentrations and quantities of transuranic
wastes being moved and stored (WFDAW103-1).

e The presence of higher concentrations of solids being transferred from the 200 West
Area to the 200 East Area via the slurry line (WFDSY102-2). This issue is currently
being evaluated as part of the safety analysis supporting WFD.

o The potential for a higher (than currently evaluated) waste transfer pressure by using
the slurry and booster pumps associated with the Replacement Cross-Site Transfer
System (RCSTS) (WFDSY102-3). This issue is currently being evaluated as part of
the safety analysis supporting WFD.

One additional issue was raised regarding the incremental lowering of a mixer pump into
Tank 241-AW-103 (WFDAW103-3). Mixing of the tank waste may be accomplished by
inserting the mixer pump in stages and operating for short periods at each stage. This would
promote a gradual mixing of thick waste with a high shear strength and guard against premature
mixer pump failure. After reviewing this issue against the previously documented hazard
analyses of in-tank equipment installation, operation, and removal (WHC-SD-WM-TI-759,
Hazard Evaluations for the Tank Waste Remediation System Final Safety Analysis Report), it is
judged that this issue is already adequately addressed in the TWRS FSAR. Specific hazardous
conditions identified, that could be extended to include this WFD issue, are (by Item ID):
ITK-01, ITK-04, ITK-05, ITK-07, ITK-08, ITK-09, and ITK-11. These hazardous conditions
are shown in Table 3-1.

Appendix C, Table C-2 includes additional items that were considered during the February
2000 hazards analysis session.
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Table 3-1. Existing Hazardous Conditions Addressing Incremental Mixer Pump Lowering

Operations.
Item ID# Hazardous Condition Cause %ﬁ? ll:::i
ITK-01 Radioactive and/or hazardous material release from Chemical/thermal reaction of materials in S1 F2
point of in-tank access (non-fire, non-explosion) due lo | equipment/waste
intrusive activity
ITK-04 Release of radioactive and/or hazardous material from [ Seismic event or high wind when access open | S| F3
point of in-tank access (non-fire, non-explosion) due 10
earthquake or high wind with open access
ITK-05 Release of radicactive and/or hazardous material from | Tank burps from intrusive activity 82 F2
point of in-tank access (non-fire, non-explosion) due to
intrusive activity
ITK-07 Radioactive and/or hazardous material release from Dropped equipment in tank fiom human emor | S1 F3
tank below grade (non-fire, non-explosion} due to or equipment failures (also see crane
intrusive activity operations)%Penetration of tank with linear-
force, high pressure, or rotational equipment
from human error or equipment failure
ITK-08 Release of radioactive material from in-tank fire or Exothermic reaction of incompatible materials | 83 F3
explosion dug to intrusive activity (dome collapse) in tank
ITK-09 Release of radioactive material from in-tank fire or Failure to bond components or incorrect S3 F3
explosion due to intrusive activity (dome collapse) bonding
ITK-11 Release of radioactive material from in-tank fire or Lightning, range fire, or seismic event ignites 83 F2

explosion due to intrusive activity (dome collapse)

tank vapors
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4.0 CONCLUSIONS

The hazard evaluation for Waste Feed Delivery identified 353 hazardous conditions.
Of these hazardous conditions, 344 were assigned either S2 or 83 consequences. It was found
that all 344 hazardous conditions could be grouped according to eleven (11) existing TWRS
FSAR accidents. These accidents are:

Flammable Gas Deflagrations - DST (Rep Acc 04)

HEPA Filter Failure - Exposure to High Temperature or Pressure (Rep Acc 06)
Organic Salt-Nitrate Reaction (Rep Acc 09)

Spray Leak in Structure or from Overground Waste Transfer Lines (Rep Acc 15)
Spray Leak from Underground Waste Transfer Lines (Rep Acc 16)

Caustic Spray Leak (Rep Acc 17)

Tank Bump (Rep Acc 18A)

Subsurface Leak Resulting in Pool (Rep Acc 21)

Mixing of Incompatible Material - Toxic Vapor Generation (Rep Acc 23)
Surface Leak Resulting in Pool (Rep Acc 26)

Subsurface Leak Remaining Subsurface (Rep Acc 29)

Controls that were developed as part of the control decision process for WFD have been
allocated to each hazardous condition, as shown in Table C-7. The control allocation provided in
this document is for informational purposes only and should not be considered the final or
"official” set of controls for these hazardous conditions. The selection of controls is in the
process of being finalized and will be documented in a separate report.
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Envelope “A”

Envelope “A” consists of wastes contained in tanks 241-AN-103, 241-AN-104, 241-AN-105, and
241-AW-101. A listing and description of the Process Steps for Envelope “A” tanks follows.

PROCESS STEP

DESCRIPTION

Degas Feed

Degas the waste in the feed source tank using an in-tank mixer pump.
For degassing, the mixer pump must stir the settled solids adequately
to release gas bubbles retained in the waste but gently enough to avoid
episodic gas releases and minimize resuspension of settled solids. The
degassing operation will be monitored in a similar manner to
degassing operations in tank 241-101-SY. Waste degassing is
assumed to require 30 days of mixer pump operation.

Settle Solids

Shut down the Mixer pump, and allow any solids suspended during
the Degas mixing to settle out of the supernatant. Settling time will be
based on lab testing and experience with previous tanks. Settling is
assumed to 30 days.

Decant Supernate

Decant (transfer) supernate from the source tank to the Intermediate
Waste Feed Staging Tanks (IWFSTs) 241-AP-102 and 241-AP-104,
with diluent addition at the transfer pump inlet. Diluent is injected
only at the rate necessary to avoid solids formation resulting from
waste cooling during the transfer, and to meet waste transfer and
receipt composition requirements. Supernate from the source tank
will be split approximately equally between the IWFSTs. Solids
content of the waste being transferred will be monitored using a
turbidity meter or some other in- line instrument. The transfer will be
stopped when the solids content reaches a predefined limit, indicating
that the supernate/settled solids interface in the source tank has been
reached. The transfer pump will be equipped with a variable inlet,
adjustable from the maximum tank operating level to within 10 inches
of the tank bottom. The pump inlet height will be adjustable while
pumping, and will be controlled to minimize entrainment and pickup
of solids in the decanted liquid. The transfer pump will have in-line
diluent addition capability, to allow for addition of water, or aqueous
solutions of NaOH, NaNOs, and/or NaNO,. The diluent addition
system will have a capacity adequate to provide a 1/1 dilution ratio (1
part by volume diluent per 1 part by volume undiluted supernate). The
transfer pump will not be used during mixer pump operation and it
will be designed so that it will not be damaged by mixer pump
operation. The current concept is to equip the transfer pump with a
load-sensing winch mechanism to eliminate the whipping action
applied to the transfer pump during operation of a mixer pump. The
transfer system will be instrumented for flow, pressure, density,
viscosity, and turbidity, as well as with appropriate motor control
instrumentation.
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PROCESS STEP

DESCRIPTION

A diluent addition
system will be used to
provide chemical
adjustment of the waste
with aqueous solutions
of NaOH, NaNO;, and
NaNQ,. The diluent
addition system will be
capable of delivering
solutions directly to the
tanks, and to the in-line
dilution systems. Add
Diluent to Source Tank

Add diluent to the slurry left in the feed source tank to dissolve more
solids. The volume and concentration of the added diluent will be
determined by a laboratory-scale process test for each tank. Diluent
will be added to tanks through a nozzle in a tank riser, and will be
dumped into the vapor space.

Mix Feed

Mix the tank contents using the mixer pump until the soluble solids
dissolve. This activity is assumed to take 1 week.

Take Process Control
Samples

(This step was considered an activity covered by the BIO, and was not
evaluated in this HazOp).

Analyze Process
Control Samples

(This step was considered an operation outside the scope of this
HazOp, and was not evaluated).

Evaluate Sample Data

(This step was considered an operation outside the scope of this
HazOp, and was not evaluated).

Perform Feed (This step was considered an operation outside the scope of this

Adjustment cost HazOp, and was not evaluated).

Evaluation & Obtain

DOE Approval

Adjust Feed Adjust the feed by adding more diluent or shimming chemicals, or
blending with supernate from other source tanks as approved by DOE.

Mix Feed Mix the source tank contents using the mixer pump. This activity is

assumed to take 7 days.

Settle Solids

Shut down the mixer pump and allow insoluble solids to settle. The
solids are assumed to be dense and at a relatively low concentration
(5-10 volume% settled) with a fast settling rate. This step is assumed
to require 7 days.

Decant Supernate

Decant (transfer) the “new” supernate to the IWFSTs. This operation
is a repeat of the Decant (transfer) step described above. If the diluent
added above was selected correctly, this transfer should not require
in-line dilution.

Mix Feed in the
IWFSTs

A mixer pump is used to mix the supernate in each IWFST. This step
should be relatively quick, requiring only a few hours to a few days of
mixing. This step is assumed to require 7 days.

Take Process Control
Samples

(This step was considered an activity covered by the BIO, and was not
evaluated in this HazOp).

Analyze Process
Control Samples

(This step was considered an operation outside the scope of this
HazOp, and was not evaluated).

Evaluate Sample Data

(This step was considered an operation outside the scope of this
HazOp, and was not evaluated).
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PROCESS STEP DESCRIPTION

Perform Feed (This step was considered an operation outside the scope of this

Adjustment cost HazOp, and was not evaluated).

Evaluation & Obtain

DOE Approval

Adjust Staged Feed Adjust the staged feed by shimming, blending, or restaging as
approved by DOE. If after adjustment there is sufficient confidence
that the staged feed will be within specification, the process may
proceed. If the staged feed does not meet specifications, however, it
must be re-mixed and re-analyzed as within specification before
proceeding.

Mix Feed in the A mixer pump is used to mix the supernate in each IWFST. This step

IWFSTs should be relatively quick, requiring only a few hours to a few days of
mixing. This step is assumed to require 7 days.

Sample Staged Feed (This step was considered to be an operation outside the scope of this

HazOp, and was not evaluated).

Provide Samples to
Private Contractor

(This step was considered to be an operation outside the scope of this
HazOp, and was not evaluated).

Analyze Samples (This step was considered to be an operation outside the scope of this
HazOp, and was not evaluated).

Interpret Sample (This step was considered to be an operation outside the scope of this

Results and Prepare HazOp, and was not evaluated).

Feed Batch

Qualification Report

Deliver Feed to Private
Contractor

Decant (transfer) the supernate from the IWFSTs to the Private
Contractor’s feed tank(s), 241-AP-106 or 241-AP-108.

NOTE - As the process steps are mostly identical for all Waste Feed Envelopes, the remaining
Envelopes will have only the process steps listed, unless characteristics of a particular Envelope
require differences in a particular Process step.
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Envelope “B”

Waste Feed Envelope “B” waste consists of the initial supernate decanted from Waste Feed
Envelope “D” tanks to tank 241-AY-101. Process steps for Waste Feed Envelope “B” are as
follows: Decant Supernate, Mix Feed in the IWFSTs, Take Process Control Samples, Analyze
Process Control Samples, Evaluate Sample Data, Perform Feed Adjustment cost Evaluation &
Obtain DOE Approval, Adjust Staged Feed, Mix Feed in the IWFSTs, Sample Staged Feed,
Provide Samples to Private Contractor, Analyze Sample, Interpret Sample Results and Prepare
Feed Batch Qualification Report, Provide Feed Batch Qualification Report to Private Contractor,

Deliver Feed.
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Envelope “C"

Waste Feed Envelope “C” waste in 241-AN Tank Farm consists of Complex Concentrate in
tanks 241-AN-102 and 241-AN-107. Tank 241-AN-106 will be used to store concentrated waste
from future 242-A Evaporator runs, therefore its' waste designation is currently unknown. The
supernate is the targeted waste in all of these tanks. No mixer pump will be used.

Process steps for Waste Feed Envelope “C" are as follows:

PROCESS STEP DESCRIPTION

Decant Supernate This decant (transfer) is identical to previous
transfers, save for the following: it is
anticipated that a fixed inlet transfer pump will
be used with the inlet placed about 10 inches
above the sludge level in each tank, and the
diluent addition system will be used to add
0.65 parts by volume diluent per 1 part by
volume undiluted supernate.

Envelope “C” Process steps continue with: Mix Feed in the IWFSTs, Take Process Control
Samples, Analyze Process Control Samples, Evaluate Sample Data, Perform Feed Adjustment
Cost Evaluation & Obtain DOE Approval, Adjust Staged Feed, Mix Feed in the IWFSTs,
Sample Staged Feed, Provide Samples to Private Contractor, Analyze Sample, Interpret Sample
Results and Prepare Feed Batch Qualification Report, Provide Feed Batch Qualification Report
to Private Contractor, Deliver Feed to private Contractor.

The retrieval scenario for tanks 241-SY-101 and 241-SY-103 (which are also considered part of

Waste Feed Envelope C) have not been developed in sufficient detail and therefore were not
included in this hazards evaluation.
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Envelope “D”

Waste Feed Envelope “D” consists of High-Level Waste (HL W) solids contained in tanks
241-AZ-101, 241-AZ-102, and 241-AY-102. Initial supernate from these tanks will be pumped
to tank 241-AY-101 to become Waste Feed Envelope "B”.

Process steps for Waste Feed Envelope “D” are as follows:

PROCESS STEP

DESCRIPTION

Decant Supernate

Supernate from tank 241-AZ 101 will be transferred to tank
241-AY-101. A portion of the supernate from tank 241-AZ-102 will
be transferred to 241-AY-101 to top off the tank; the remainder of
241-AZ-102 supernate will be transferred to tank 241-AN-104,
Supernate from tank 241-AY-102 will be transferred to tank
241-AN-105. The diluent addition system will be used to add 1 part
by volume diluent per 1 part by volume undiluted supernate.

Add Sludge Wash
Solution

Sludge wash solution will be added to the slurry in the HLW feed
source tank. The wash solution {0.1molar NaOH, 0.01molar
NaNO,) is added in a 1:1 dilution ratio with the settled solids
volume. Wash solutions will be added through a nozzle in a tank
riser and will dump into the vapor space. Alternatively, an
“enhanced” sludge washing may be performed: NaOH and NaNO;
will be added to bring the waste to 0.1molar NaOH, 0.01molar
NaNOQ,, then the washing will be enhanced by heating the slurry
within the tank.

Mix Feed

Tank contents will be mixed using a mixer pump until soluble solids
dissolve. This step is assumed to require five days.

Take Process Control
Samples

Process Control samples will be taken immediately after the mixer
pump is shut down. This step was considered to be an activity
covered by the BIO, and was not evaluated in this HazOp.

Analyze Process Control
Samples

(This step was considered to be an operation outside the scope of
this HazOp, and was not evaluated).

Evaluate Sample Data

(This step was considered to be an operation outside the scope of
this HazOp, and was not evaluated).

Settle Solids

After the mixer pumps are shut down to allow process control
sampling, the solids are allowed to settle prior to further processing.
Progress of settling will be monitored using ultrasonic interface level
analyzers and/or gamma profiles in drywells. Settling is assumed to
require 30 days.

Decant Supernate

Decant (transfer) the supernate wash solution to the appropriate
storage DST: The supernate from tanks 241-AZ-101, 241-AZ-102,
and 241-AY-102 are transferred to tanks 241-AW-105, 241-AN-105
and 241-AN-105 respectively.

Adjust Feed

Performed only if required, and if approved by DOE. See above.
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PROCESS STEP

DESCRIPTION

Add Transfer Solution

An inhibited-water solution is added to the HLW feed tank to dilute
the solids below the maximum slurry concentration of 100 g/L waste
oxides, and to meet other waste transfer requirements. Due to tank
space limitations in tank 241-AY-102, additional transfer solution
may need to be added in-line during the transfer.

Simultaneous Mix and
Transfer

Feed tanks’ contents are simultaneously mixed using a mixer pump,
and transferred directly to the private vitrification contractor’s
facility (not to tanks 241-AP-106 or 241-AP-108).
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Waste Feed Delivery Nodes from Original HazOp.

Node Description Notes
L1A In-tank mixer pump operation Envelop A, Batch 1, Source Tanks:
103-AN, 104-AN, 105-AN,
101-AW
L1B Settling of solids after mixer pump operation | --

L1C Pump transfer (with diluent addition) to 102 -
and 104AP

L1D Add diluent in preparation of dissolution of -
the sludge remaining after first decant

L1E Mix sludge and added diluent using mixer --
pump

LiF Adjust contents of tank as necessary by -
adding additional water, shimming chemicals
or supernate from other tank sources

L1G Mix adjusted feed using mixer pump --

L1H Settling of solids after mixer pump operation | --

L1I Pump transfer (with diluent addition} to 102 -
and 104AP

L1J Waste feed tanks residuals as-left condition -

L1K Mix supernate in 102 and 104AP using mixer | --
pump to prepare for process control sampling

LI1L Adjust contents of 102 and 104AP as -
necessary by adding additional water,
shimming chemicals, or supernate from other
tank sources
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Waste Feed Delivery Nodes from Original HazOp.

Node Description Notes

LIM Mix supernate in 102 and 104AP using mixer | --
pump to prepare for turnover sampling

LIN Settling of solids after mixer pump operation | --

L10 Pump transfer of supernate from 102 and -
104AP to 106 or 108AP

L1P 102 and 104AP residuals as-left condition -

L2A Pump transfer of source tank supernate to 102 | Feed Envelope B, Batch 1,Source
and 104AP Tank: 101-AY

L2B source tank feed residuals -

1.2C In-tank mixer pump operation in 102 and -
104AP

L2D Adjust contents of 102 and 104AP as --
necessary by adding additional water,
shimming chemicals, or supernate from other
tank sources

L2E In-tank mixer pump operation in 102 and -
104AP

L2F Settling of solids in 102 and 104 AP after -
mixer pump operation

L2G Pump transfer of waste from 102 and 104AP | --
to contractor

L2H 102 and 104AP residuals -

L2A Pump transfer of source tank supernate to 102 | Envelope C, Batch 1, Source Tank:
and 104AP 102-AN, 106-AN, 107-AN (same

as nodes in Envelope B)

L4A Pump transfer of initial supernate from HLW | Envelope D, Batch 1, Source
feed tanks to 101AY (which becomes the Tanks: 102-AY, 101-AZ, 102-AZ
Envelope B feed)

L4B Add sludge wash solution/diluent to HLW -
feed tanks

L4C Mix HLW feed tanks using mixer pumps --
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Waste Feed Delivery Nodes from Original HazOp.

Node Description Notes

14D Sample HLW feed tank immediately after -
shutting down mixer pump

L4E Settle HLW feed tanks --

LAF Pump transfer of HLW feed tank supernate to | --
LAW tanks 105AW and 105AN

L4G Adjust HLW feed tanks’ composition -

L4H Add transfer solution to dilute slurry in HLW { --
feed tanks

L41 Simultaneously mix and transfer (with diluent | --
addition) HLW feed tanks’ contents directly
to contractor facility

L4] HLW feed tanks’ residuals -

L4K WHAT IF: aging waste is transferred to --

non-aging waste tanks, which are not
equipped to deal with the excess heat load of
the aging waste material?
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Hazard Analysis Team Biographical Information

James W. Ficklin, Plant Engineer - Twenty-one years of maintenance experience in the nuclear
industry. The last seven years have been in the Maintenance Program Integration group
at Tank Farms. Former Plant Maintenance Manager at the 100-N Reactor and at the K
Basins Spent Nuclear Fuel Storage Facility. Intimately familiar with new construction,
reliability-centered maintenance, as well as preventive, predictive, and corrective
maintenance. Have authored administrative and technical procedures, preventive
maintenance data sheets, and have supported development of several WFD documents
such as the O&M Concept, RAM Analysis, etc.

Thomas G. Goetz, - B.S. Physics. Over 21 years of experience at commercial and DOE nuclear
facilities with the last 8 years focused primarily on safety analysis and licensing support
at Savannah River and Hanford. Served as Licensing Engineer for numerous tasks
including Project W-058, (Replacement Cross-Site Transfer System), Rotary Mode Core
Sampling, and FSAR Phase | Implementation. Primary author of BIO/FSAR Addendum
2 (Replacement Cross-Site Transfer System) and Addendum 5 (Reconciliation of Rotary
Mode Core Sampling) and other safety documents including calculation notes,
engineering studies, and licensing strategy documents.

David M, Hammond, B.S. Nuclear Engineering. More than 14 years of nuclear experience
including testing of Naval Nuclear Reactor Systems and DOE Safety Analysis. Mr.
Hammond is currently employed in the Nuclear Safety & Licensing group of TWRS
Technical Operations and Engineering. He has been providing Safety Analysis support at
Hanford and Savannah River Site for nine years. His experience includes development
and technical review of Safety Analysis Reports for Savannah River Site and Lawrence
Livermore Nattonal Laboratories and development and technical review of supporting
safety analysis documentation including Preliminary Hazards Analyses, Hazards
Assessment Documents, and Engineering Calculations.

Edward M. Nordquist - B.S. Mechanical Engineering. Nineteen years construction experience as
both project engineer and project manager plus five years as a piping/HVAC support
engineer. Author of numerous documents at Hanford for the support contractors to
support project activities from beginning to the end. These include functional design
criteria, conceptual design reports, construction specifications and drawings, acceptance
test procedures and reports, acceptance for beneficial use, and official acceptance of
construction. As project manager, worked as single point of contact with DOE on project
activities.

Curt Rieck — B.S. Construction Management, B.A. Business Administration. Eighteen years

experience in the management of approximately twenty nuclear-related construction
projects, including existing facility upgrades and new facilities.
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Grant W. Ryan, PE - B.S. Physics, B.S. Nuclear Engineering, PE Mechanical Engineering. Nine
years experience in nuclear facility safety analysis and general engineering support.
Author of numerous documents at Hanford to support safe operations. These have
included operating and alarm response procedures, safety analysis reports (TWRS BIO,
TWRS FSAR), calculation notes, topical reports, and engineering studies.

Milton V. Shultz, Jr. — B.S. Nuclear Engineering Technology. Facilitator for the PHA. More
than twenty-four years experience in a broad range of engineering and technical
assignments at the Hanford Site. Experience includes leading PHAs and HAZOPs for a
variety of TWRS projects, including several for the TWRS FSAR and BIO efforts,
contributor to the hazards analysis work for the TWRS BIO. Has performed independent
Nuclear Safety evaluations of reactor plant design and operation at Hanford's N Reactor.

William L. Willis, - B. S. Chemical Engineering. Ten years experience at Hanford, 2 at
PUREX/UQ3 Plant, 6 at Spent Nuclear Fuels Project, 2 in tank farms waste feed
delivery. Have authored or co-authored numerous documents at Hanford to support safe
operations, environmental permitting, and operational readiness. These include
evaluation of continued use of the U-14 Ditch, UO3 Plant Shutdown plan, Radionuclide
inventory of the K-Basins, Notices of Construction for Spent Nuclear Fuel project
facilities, Summary Description Document for the Readiness to Proceed with Tank Farms
Privatization, Tank Farm Assessments of AN, AP, AW, AY, and AZ tank farms, and
Alternative Generation and Analysis for specific tank farm issues.

Other team members in attendance were Al Erhart, Del Scott, and Katie White.
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Table C-3. Hazardous Conditions With Potentially Significant Offsite Consequences (S3).
(7 Sheets)

ignition of flammable gas in the head space of DST
during planned mixer pump operation to degas waste

SEE & i
urface crust prevents gas passage
(Ignition source assumed present)

aboveground spray leak from a failed {new) transfer line

diluent addition

WFD-01a-0i7 | Release of acrosolized waste to atmosphere due to Crust is semi-permeable (Ignition source F1 E3
ignition of flammable gas in the head space of DST assumed present)
during planned mixer pump operation to degas waste
WFD-0]a-022 Release of aerosolized waste to atmosphere due to More gas retained in waste than Fl E3
ignition of flammable gas in the head space of DST theoretically expected (Ignition source
during planned mixer pump operation to degas waste assumed present)
WFD-01a-025 Release of aerosolized waste to atmosphere due to Mixer pump operation too aggressive F1 E3
ignition of flammable gas in the head space of DST (Ignition source assumed present)
during planned mixer pump operation to degas waste
WFD-01a-028 | Release of acrosolized waste to atmosphere due to Waste mixing is more efficient than F1 E3
ignition of flammable gas in the head space of DST expected (Ignition source assumed
during planned mixer pump operation to degas waste present)
[ WFD-02a-004 | Release of tank wastc 10 501] and atmosphere from an Solids settle in tank less quickly than 2 E3
underground spray leak from a failed {existing) transfer anticipated causing a plugged line that
line leads to mechanical failure of the
transfer line
WFD-02a-005 ) Release of tank waste to atmosphere from an Solids settle in tank less quickly than FoO E3
aboveground spray leak from a failed (existing) transfer anticipated
line
WED-02a0U8 | Relcasc of tank waste fo soil and atmosphere from an Solids setile in tank less quickly than F2 E3
underground spray leak from a failed (new) transfer line anticipated
WFD-02a-009 | Release of tank waste to atmosphere from an Solids settle in tank less quickly than F2 E3
aboveground spray leak from a failed (new) transfer line anticipated
WFD-02a-012 Release of tank waste to soil and/or atmosphere from a Solids settle in tank less quickly than F1 E3
leak from a failed (existing) transfer line anticipated causing a plugged line which
results in mechanical failure of the
transfer line
WFD-02b-004 Release of aerosolized waste to atmosphere due to Higher than expected gas generation rate Fl E3
ignition of flammable gas in the head space of DST {Ignition source assumed present}
during planned mixer pump operation to degas waste
WFD-02b-007 | Release of acrosolized waste to atmosphere due to Solids trap greater than expected amount F2 E3
ignition of flammable gas in the head space of DST of gas during in tank scttling (ignition
during planned settling of degassed waste source assumed present)
WFD-03a-002 Release of tank waste to soil and atrnosphere from an Plugging/freezing of diluent line FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03a-003 Release of tank waste to atmosphere from an Plugging/freezing of diluent line FO E3
aboveground spray leak from a failed (existing) transfer
line
[WFD-03a-006 | Release of tank waste to 50il and atmosphere from an Plugging/freezing of diluent line [57] E3
underground spray leak from a failed (new) transfer line
WFD-03a-007 Release of tank waste to atmosphere from an Plugging/freezing of diluent line F2 E3
aboveground spray leak from a failed (new) transfer line
[ WED-03a-011 Release of tank waste to soil and atmosphere from an Equipment malfunction in starfup of FO E3
undetground spray leak from a failed (existing) transfer diluent addition
line
| WEFD-032-012" | Release of tank waste 10 atmosphere from an Equipment malfunction in starfup of FO E3
aboveground spray leak from a failed (existing) transfer diluent addition
ling
WFD-03a-015 Release of tank waste to soil and atmosphere from an Equipment malfunction in startup of F2 E3
underground spray leak from a failed (new) transfer line diluent addition
WFD-03a-016 Release of tank waste to atmosphere from an Equipment malfunction in startup of F2 E3
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Table C-3. Hazardous Conditions With Potentially Significant Offsite Consequences (S3).

(7 Sheets)

Release of tank waste to soil and atmosphere from an Procedural/human error in startup o
underground spray leak from a failed (existing) transfer diluent addition
line

WFD-03a-021 Release of tank waste to atmosphere from an Procedural/human error in startup of FO E3
aboveground spray leak from a failed (existing) transfer diluent addition
line

WFD-03a-024 Release of tank waste to soil and atmosphere from an Procedural/human error in startup of F2 E3
underground spray leak from a failed (new) transfer line diluent addition

WFD-032a-025 Release of tank waste to atmosphere from an Procedural/human error in startup of F2 E3
aboveground spray leak from a failed (new) transfer line diluent addition

WFD-(3a-029 Release of tank waste to soil and atmosphere from an Decision to not add diluent to a FO E3
underground spray leak from a failed (existing) transfer particular transfer
line

WFD-03a-030 Release of tank waste to atmosphere from an Decision to not add diluent to a Fo E3
aboveground spray leak from a failed (existing) transfer particular transfer
line

[ WFD-03a-033 | Release of tank wastc 0 soil and atmosphere from an Decision to not add diluent 1o a F2 E3

underground spray leak from a failed (new) transfer line particular transfer

WFD-03a-034 Release of tank waste to atmosphere from an Decision to not add diluent to a F2 E3
aboveground spray {eak from a failed (new) transfer line particular transfer

WFD-03a-038 Release of tank waste to soil and atmosphere from an Restriction in diluent line FO E3
underground spray [eak from a failed (existing) transfer
line

WFD-03a-039 Release of tank waste to atmosphere from an Restriction in diluent line FO E3
aboveground spray leak from a failed (existing) transfer
line

WFD-03a-042 Release of tank waste to soil and atmosphere from an Restriction in diluent line F2 E3
underground spray leak from a failed (new) transfer line

WFD-03a-043 Release of tank waste to atmosphere from an Restriction in diluent line F2 E3
aboveground spray leak from a failed (new) transfer line

WFD-03a-065 Release of tank waste to soil and atmosphere from an Decision to minimize diluent addition to FO E3
underground spray leak from a failed (existing) transfer a particular transfer
line

WFD-03a-066 Release of tank waste to atmosphere from an Decision to minimize diluent addition to FO E3
aboveground spray leak from a failed (existing) transfer a particular transfer
line

WFD-(3a-069 Release of tank waste to soil and atmosphere from an Decision to minimize diluent addition to F2 E3
underground spray leak from a failed (new) transfer line a particular transfer

WFD-03a-070 Release of tank waste to soil and atmosphete from an Decision to minimize diluent addition to F2 E3
underground spray leak from a failed (new) transfer line a particular transfer

WFD-03a-085 Release of tank waste to atmosphere from a spray leak Human error; failure of flush line valves F3 E3
due to mechanical failures and misrouting AND pressure switches results in reverse

flow of waste into dilvent system

WFD-03a-090 Release of tank waste to soil and atmosphere from an Mislabeled chemical used for supply of FO E3
underground spray leak from a failed (existing) transfer diluent, human error
line

WFD-03a-091 Release of tank waste to atmosphere from an Mislabeled chemical used for supply of Fo E3
aboveground spray leak from a failed (existing) transfer diluent, human error
line

WEFD-03a-(94 Release of tank waste 10 soil and atmosphere from an Mistabeled chemical used for supply of F2 E3
underground spray leak from a failed (new) transfer line diluent, human error

WFD-03a-095 Release of tank waste to atmosphere from an Mislabeled chemical used for supply of F2 E3
aboveground spray leak from a failed (new) transfer line diluent, human error

WFD-032-098 Release of aerosolized waste to atmosphere due to Mislabeled chemical used for supply of F1 E3

ignition of flammable gas in the head space of DST diluent, human error (Egnition source
during planned waste transfer (with diluent addition) assumed present)
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WFD-03c-010 Release of tank waste to soil and atmosphere from an Transfer piping at lower temperature
underground spray leak from a failed (existing) transfer than supernate
line
r_WFD-O_"!c—Ol 1 Release of tank waste to atmosphere from an Transfer piping at lower temperature FO E3
aboveground spray leak from a failed (existing) transfer than supernate
line
WFD-03c-014 Release of tank waste 10 soil and atmosphere from an Transfer piping at lower temperature F2 E3
underground spray leak from a failed (new) transfer line than supemate
WFD-03¢-0135 Release of tank waste to atmosphere from an Transfer piping at lower temperature F2 E3
aboveground spray leak from a failed (new) transfer line than supemate
WFD-03d-007 Release of tank waste to atmosphere from a spray leak Misrouting into a structure leads to F3 E3
due to misrounting overfilling structure
WFD-03d-009 | Release of tank waste to 5011 and atmosphere from an Equipment malfunction FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-010 | Release of tank waste to atmosphere from an Equipment malfunction FO E3
aboveground spray leak from a failed {existing) transfer
line
[TWFD-03d-013 | Releasc of tank wasic to soil and atmosphere from an Equipment malfunction F2 B3
underground spray leak from a failed (new) transfer line
WFD-034-014 Release of tank waste 1o atmosphere from an Equipment malfunction 2 B3
aboveground spray leak from a failed {new) transfer line
WFD-03d-017 Release of acrosolized waste to atmosphere due to Equipment malfunction (Ignition source F1 E3
ignition of flammable gas in the head space of DST assumed present)
during planned waste transfer (with diluent addition)
WFD-03d-021 Release of tank waste to soil and atmosphere from an Incorrect transfer pump speed setting FO E3
underground spray leak from a failed (existing) transfer
line
WFD-(3d-022 Release of tank waste to atmosphere from an Incortect transfer pump speed setting FQ E3
aboveground spray leak from a failed (existing) transfer
line
WFD-03d-025 Release of tank waste to soil and atmosphere from an Incortect transfer pump speed setting F2 E3
underground spray leak from a failed (new) transfer line
~WFD-03d-026 | Release of tank waste to atmosphere from an Incorrect transfer pump speed setting F2 E3
aboveground spray leak from & failed (new) transfer line
WFD-03d-033 Release of tank waste to soil and atmosphere from an Small transfer line leak FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-034 | Release of tank waste to atmosphere from an Small transfer line leak FO E3
aboveground spray leak from a fatled (existing) transfer
line
WFD-03d-037 Release of tank waste to soil and atmosphere from an Small transfer line leak F2 E3
underground spray leak from a failed (new) transfer line
[TWFD-03d-038 | Release of tank wasis to atmosphere from an Small transfer Tine Teak F2 E3
aboveground spray leak from a failed {(new) transfer line
WEFD-03d-041 Release of tank waste to atmosphere from a spray leak Small transfer line leak FO E3
from a failed transfer line
WFD-03d-044 Release of tank waste to soil and atmosphere from an Transfer line valve failures/misrouting FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-0645 Release of tank waste to atmosphere from an tansfer line valve failures/misrouting T0 " E3
aboveground spray leak from a failed (existing) transfer
tine
[TWFD-030-048 | Release of tank waste fo soil and atmosphere from an Transfer line valve failures/misrouting F2 E3
underground spray leak from a failed (new) transfer line
WFD-03d-049 Release of tank waste to atmosphere from an Transfer line valve failures/misrouting F2 El
aboveground spray leak from a failed (new) transfer line
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FWFD-03d.0

Release of tank waste to atmosphere from a spray leak
from a failed transfer line or transfer line valve

Transfer line valve failures/misrouting

aboveground spray leak from a failed (existing) transfer
line

WFD-03d-057 Release of tank waste to soil and atmosphere from an Line pluggage leading to deadheading of FO E3
underground spray leak from a failed (existing) transfer the pump
line
["WFD-03d-058 Release of tank waste to atmosphere from an Line pluggage leading to deadheading of FO E3
aboveground spray leak from a failed {existing) transfer the pump
line
WFD-03d-061 Release of tank waste to soil and atmosphere from an Line pluggage leading to deadheading of F2 E3
underground spray leak from a failed {new) transfer line the pump
WFD-03d-062 Release of tank waste to atmosphere from an Line pluggage leading to deadheading of F2 E3
aboveground spray leak from a failed {new) transfer line the pump
WFD-03d-065 Release of tank waste to soil and atmosphere from an Valve closure FO E3
underground spray leak from a failed (existing) transfer
line
WED-03d-066 Release of tank waste to atmosphere from an Valve closure F0 E3
aboveground spray leak from a failed (existing) transfer
line
WFD-03d-06% Release of tank waste to soil and atmosphere from an Valve closure F2 E3
underground spray leak from a failed (new) transfer line
WFD-03d-G70 | Release of tank waste to atmosphere from an Valve closure F2 E3
aboveground spray leak from a failed (new) transfer line
WFD-03d-073 Release of acrosolized waste to atmosphere due to Pump speed setting too high (Ignition F1 E3
ignition of flammable gas in the head space of DST source assumed present)
during planned mixer pump operation to degas waste
[ WFD-03d-077 | Relcase of tank waste 16 soil and atmosphere from an Pump speed setiing too high FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-081 Release of tank waste to soil and atmosphere from an Pump speed setting too high F2 E3
underground spray leak from a failed (new) transfer line
[ WFD-03d-082 Release of tank waste to atmesphere from an Pump speed setting too high F2 E3
aboveground spray leak from a failed {new) transfer line
WFD-03d-086 Release of tank waste to soil and atmosphere from an Waste rheology not as expected Fo E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-087 Release of tank waste to atmosphere from an Waste rheology not as expected Fo E3
aboveground spray leak from a failed (existing) transfer
line
WFD-034-090 Release of tank waste to soil and atmosphere from an Waste rheology not as expected F2 E3
underground spray leak from a failed (new) transfer line
WFD-03d-091 Release of tank waste 10 atmosphere from an Waste rheology not as expected F2 E3
aboveground spray leak from a failed (new) transfer line
WFD-03d-095 | Release of tank waste to soil and atmosphere from an Waste rheology not as expected - FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-096 Release of tank waste to atmosphete from an Waste rheology not as expected FO E3
aboveground spray leak from a failed (existing) transfer
line
WFD-034-099 Release of tank waste 10 soil and atmosphere from an Waste rheology not as expected F2 E3
underground spray teak from a failed (new) transfer line
[“WFD-03d-100 | Relcase of tank waste fo atmosphere from an Waste rheology not as expected F2 E3
aboveground spray leak from a failed (new) transfer line
WFD-03d-103 | Release of tank waste to soil and atmosphere from an Waste rheology not as expected FO E3
underground spray leak from a failed (existing) transfer
line
WFD-03d-104 Release of tank waste to atmosphere from an Waste rheology not as expected FO E3
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WFD-03d-107 Release of tank waste to scil and atmosphere from an Waste rheology not as expecte
underground spray leak from a failed (new) transfer line
WFD-03d-108 Release of tank waste to atmosphere from an Waste rheology not as expected F2 E3
aboveground spray leak from a failed (new) transfer line
WEFD-03e-015 Release of tank waste to atmosphere from a spray leak Misrouting caused by human error or F3 E3
due to misrouting mechanical malfunction that results in
the structure overfilling with tank waste
WFD-03¢-019 Release of tank waste to atmosphere from a spray leak Transfer line leak Fo E3
from a failed transfer line
[~ WFD-031-006 Release of tank waste to soil and atmaosphere from an Possible dissolution of previously FO E3
underground spray leak from a failed (existing) transfer wnidentified solids in receiving tank
line (e.g., phosphate ring)
WFD-03£-007 Release of tank waste to atmosphere from an Possible dissclution of previously FO E3
aboveground spray leak from a failed (existing) transfer vnidentified solids in receiving tank
line (e.g., phosphate ring)
WFD-03£-010 Release of tank waste to soil and atmosphere from an Possible dissolution of previously F2 E3
underground spray leak from a failed (new) transfer line unidentified solids in receiving tank
(e.g., phosphate ring)
WFD-031-011 Release of tank waste to atmosphere from an Possible dissolution of previously F2 E3
aboveground spray leak from a failed (new) transfer line uniidentified solids in receiving tank
{e.g., phosphate ring)
“WFD-042-001 Release of aerosolized waste from DST to atmosphere Decision made to add no diluent to tank F2 E3
due to runaway chemical reactions caused by (results in dry waste heel)
concentration of heat-generating solids in sludge layer
{eft unattiended for an extended time
WEFD-04a-014 Release of acrosolized waste to atmosphere due to Incorrect caustic batch composition F1 E3
ignition of flammable gas in the head space of DST (Ignition source assumed present)
during planned waste transfer (with diluent addition)
WFD-04a.017 Release of aerosolized waste to atmosphere due to Insufficient volume of caustic (Ignition Fl E3
ignition of flammable gas in the head space of DST source assumed present)
during planned waste transfer (with diluent addition)
WED-04a-023 1 Release of aerosolized waste 1o aimosphere due o Excess volume of caustic (Tgnition Fl E3
ignition of flammable gas in the head space of DST source assumed present)
during planned waste transfer (with diluent addition)
WFD-04a-028 Release of aerosolized waste from DST to atmosphere Excess volume of caustic leads to Fl E3
due to runaway chemical reactions caused by addition of unexpected chemical reactions in tank
an excess quantity of dilvent, causing runaway chemical wasle
reagtions
FD-092-066 Release of tank waste to the atmosphere from an Decision: to minimize diluent addition to 0 E3
aboveground spray leak from a failed (existing) transfer a particular transfer
line
[~ WFD-00a-069 Release of tank waste to soil and atmosphere from an Decision to minimize diluent addition to F2 E3
underground spray leak from a failed (new) transfer line a particular transfer
WED-09a-70 Release of tank waste to atmosphere from an cision to minimize diluent addition to F2 E3
aboveground spray leak from a failed (new) transfer ling 4 particular transfer
WFD-09b-013 | Release of tank waste to soil and atmosphere from an Transfer piping at lower temperature FO E3
aboveground spray leak from a failed (existing) transfer than supernate
line
[TWFD-05c-052 | Release of tank wastc to atmosphere from a spray leak Transfer line valve failures/misrouting F3 E3
due to mistouting that leads 1o line plugging and results in
mechanical line failure
WFD-10a-001 Release of aerosolized waste from DST to atmosphere Evaporation in as-left source tank E3 E3
due to runaway chemical reactions caused by residuals leading to residue of unstable
coneentration of heat-generating solids in sludge layer material after sitting for many years
left unattended for an extended time
WFD-10a-002 Release of aerosolized waste from DS to atmosphere Evaporation in as-left source tank F2 E3
due to tank bump caused by addition of liquid to residuals leading to residue of unstable
overheated concentration of heat-generating solids in material after sitting for many years
sludge layer left unaitended for an extended time
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Release of acrosolized waste from DST to atmosphere
due to runaway chemical reactions caused by
concentration of heat-generating solids in sludge layer
left unattended for an extended time

Decision made to add no diluent to tank

aboveground spray leak from a failed (existing) transfer
line

diluent addition

WFD-15b-039 Release of tank waste to soil and atmosphere from an Incorrect transfer pump speed setting FO E3
aboveground spray leak from a failed (existing) transfer
line
WFD-17a-095 Release of tank waste to atmosphere from an Mislabeled chemical used for supply of F2 E3
aboveground spray leak from a failed (new) transfer line diluent, human error
WFD-17¢-017 Release of aerosolized waste to atmosphere due to Equipment mal function (Ignition sotirce F1 E3
ignition of flammable gas in the head space of DST assumed present)
during planned transfer of waste
WFD-17¢-052 | Release of tank waste to atmosphere from a spray leak Transfer line valve failures/misrouting F3 E3
from a failed transfer line
[ WFD-17¢-073 Release of aerosolized waste to atmosphere due to Pump speed setting too high (Ignition Fl E3
ignition of flammable gas in the head space of DST source assumed present)
during planned waste transfer
WFD-19a-005 Release of aerosolized waste to atmosphere due to Surface crust prevents gas passage F1 E3
ignition of flammable gas in the head space of DST {Ignition source assumed present)
during planned mixer pump operation
WFD-1%a-017 Release of aerosolized waste to atmosphere due to Crust is semi-permeable (Ignition source F1 E3
ignition of flammable gas in the head space of DST assumed present)
during planned mixer pump operation
[WFD-19a-022 Release of aerosolized waste to atmosphere due to More gas retained in waste than F1 E3
ignition of flammable gas in the head space of DST theoretically expected (Ignition source
during planned mixer pump operation assumed present)
[TWFD-19a-025 | Release of acrosolized waste to atmosphere due to Mixer pump operation too aggressive F1 E3
ignition of flammable gas in the head space of DST (Ignition source assumed present)
during planned mixe¢r pump operation
WFD-19a-028 Release of acrosolized waste to atmosphere due to Waste mixing is more efficient than Fl E3
ignition of flammable gas in the head space of DST expected (Ignition source assumed
during planned mixer pump operation present}
WFD-20a-014 Release of acrosolized waste to atmosphere due to Incorrect caustic batch composition F1 E3
ignition of flammable gas in the head space of DST (Ignition source assumed present)
during planned addition of shimming chemicals
WFD-20a-017 Release of aerosolized waste to atmosphere due to Tnsufficient volume of caustic (Ignition Fl E3
ignition of flammable gas in the head space of DST source assumed present)
during planned addition of shimming chemicals
WFD-20a-023 Release of aerosolized waste to atmosphere due to Excess volume of diluent (Ignition Fl1 E3
ignition of flammable gas in the head space of DST source assumed present)
during planned addition of shimming chemicals
WFD-22b-004 Release of aerosolized waste to atmosphere due to Higher than expected gas generation rate F1 E3
ignition of flammable gas in the head space of DST (Ignition source assumed present)
during planned settling of solids
WEFD-220-007 Release of acrosolized waste to atmosphere due to Solids trap greater than expected amount F2 E3
ignition of flammable gas in the head space of DST of gas during in tank settling {(Ignition
during planned settling of waste source assumed present)
~WFD-23a-008 Release of aerosolized waste to atmosphere due to Mislabeled chemical used for supply of FI E3
ignition of flammable gas in the head space of DST diluent, human error (Ignition source
during planned waste transfer assumed present)
’_“/FD-Z:“C-‘DIT Release of aerosolized waste to atmosphere due to Equipment malfunction (Ignition source Fl E3
ignition of flammable gas in the head space of DST assumed present)
during planncd waste transfer
WEFD-23¢-058 Release of tank waste to soil and atmosphere from an Line pluggage leading to deadheading of FO E3
undergeound spray teak from a failed {existing) transfer the pump
line
WFD-26a-012 Release of tank waste to soil and atmosphere from an Equipment malfunction in startup of FO E3
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WFD-26¢-052 Release of tank waste to atmosphere from a spray leak Transfer line valve fm]ures.’isrouung F3 E3
due to mechanical failures and misrouting
WFD-26¢-073 Release of acrosolized waste to atmosphere due to Pump speed setting too high (Ignition F1 E3
ignition of flammable gas in the head space of DST source assumed present)
during planned waste transfer
[ “WFD-36¢-002 Release of tank waste to atmosphere from a spray leak Misrouting caused by human error or F3 E3
due to mechanical failures and misrouting mechanical malfunction that results in
the structure overfilling with tank waste
and procudes a leak
[ WFD-29a-001 Release of acrosolized waste from DST to atmosphere Decision made to add no diluent to tank F2 E3
due to runaway chemical reactions caused by
concentration of heat-generating solids in sludge layer
left unattended for an extended time
WFD-29a-032 Release of acrosolized waste to atmosphere due to Mislabeled chemical used for supply of F1 E3
ignition of flammable gas in the head space of DST diluent, human error (Ignition source
during planned addition of shimming chemicals assumed present)
[TWFD-31b-004 | Release of acrosolized waste to atmosphere due 1o Higher than expected gas generation rate F1 E3
ignition of flammable gas in the head space of DST {Ignition source assumed present)
during planned settling of waste
WFD-32a-094 Release of tank waste to soil and atmosphere from an Misiabeled chemical used for supply of F2 E3
underground spray leak from a failed (new) transfer line diluent, human error
WFD-354-007 Release of tank waste to atmosphere from a spray leak Misrouting results in the structure over F3 E3
due to mechanical failures and misrouting filling with tank waste and produces a
leak
WFD-35d-052 Release of tank waste to soil and atmosphere from a Transfer line valve failures/misrouting F3 E3
spray leak of waste
WFD-35d-082 Release of tank waste o soil and atmosphere from an Pump speed setting too high F2 E3
underground spray leak from a failed {new) transfer line
WFD-35d-087 Release of tank waste to atmosphere from an Waste rheology not as expected which F2 E3
aboveground spray leak from a failed (existing) transfer causes mechanical failure of the transfer
line line due to increased erosion of the
transfer line walls
WED-35d-090 Release of tank waste to soil from an underground spray Waste rheology not as expected F2 E3
leak from a failed (new) transfer line
WFD-35d-(91 Release of tank waste to soil from an aboveground spray Waste rheology not as expected which F2 E3
leak from a failed (new) transfer line causes mechanical failure of the transfer
line due to increased erosion of the
transfer line walls
WFD-351-015 Release of tank waste to soil and atmosphere from a Misrouting caused by human error or F3 E3
spray leak of waste mechanical malfunction that results in
the structure over filling and procudes a
leak
WFD-40b-004 | Release of acrosolized waste to atmosphere duc (o Higher than expected gas generation rate Fl E3
ignition of flammable gas in the head space of DST (Ignition source assumed present)
during planned mixer pump operation
WFD-418-091 Release of tank waste to atmosphere from an Mislabeled chemical used for supply of FO E3
aboveground spray leak from a failed (existing) transfer diluent, human error
line
WFD-41d-022 Release of tank waste to atmosphere from an Incorrect transfer pump speed setting FO E3
aboveground spray leak from a failed (existing) transfer
line
WFD-41d-081 Release of tank waste to soil from an underground spray Pump speed setting too high F2 E3
leak from a failed (new) transfer line
WEFD-41d-087 Release of tank waste to soil and atmosphere from an Waste rheology not as expected 24 E3
underground spray leak from a failed (existing) transfer
line
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{0 waste heating during extended mixer pump operation
which causes a tank bump

Extended mixer pump operation adds
significant heat to tank waste and
results in bump after mixer pump
shutdown

misrouting

addition leads to overfilling of waste
tank

WFD-01b-002 Release of acrosolized waste from DST to atmosphere due | Extended mixer pump operation Fl1 El
to waste heating duting extended mixer pump operation increased heat load in tank
which causes runaway chemical reactions
WFD-01b-003 Release of aerosolized waste from DST to atmosphere due | Chemical reactions Fl1 El
to waste heating during normal mixer pump operation
which causes a tank bump
WED-01b-004 | Release of acrosalized waste from DST to atmosphere due | Chemical reactions created as a result Fl El
to waste heating during normal mixer pump operation of increasing waste temperature
which causes runaway chemical reactions through mixer pump operation
WEFD-01b-005 | Release of acrosolized waste from DST to atmosphere due” | Inadequate primary ventilation flow F1 El
to tank bump caused by overheating of waste from mixer
pump operation with inadequate primary ventilation flow
| "WFD-01b-006 | Release of acrosolized waste from DIST to stmosphere due | Inadequate primary ventlaton low o F1 El
to runaway chemical reactions caused by overheating of remove heat generated by mixer pump
waste from mixer pump operation with inadequate primary | operation
ventilation flow
[ WFD-01b-007 | Release of acrosolized waste from DST 1o atmosphcre due | Failure of primary ventilation system F1 El
to tank bump caused by overheating of waste from mixer
pump operation with no primary ventilation flow
WFD-01b-008 | Release of acrosolized waste from DST to atmosphere due | Failure of primary ventilation system F1 El
to runaway chemical reactions caused by overheating of results in head build up from operating
waste from mixer pump operation with no primary mixer pump
ventilation flow
WFD-01b-009 | Release of aerosolized waste from ST to atmosphere due | Inadequate annulus ventilation flow Fl El
to tank bump caused by overheating of waste from mixer
pump operation with inadequate annulus ventilation flow
WFD-01b-010 | Release of acrosolized waste irom DS to atmosphere due | Inadequate annalus ventilation flow 1o FI El
to runaway chemical reactions caused by overheating of remove head generated by mixer pump
waste from mixer pump operation with inadequate annulus | operator
ventilation flow
—WFD-01b-011 Release of acrosolized waste from DST to atmosphere due | Failure of annulus ventilation system Fl El
to tank bump caused by overheating of waste from mixer
pump operation with no annulus ventilation flow
WFD-(1b-012 | Release of acrosclized waste from DST to atmosphere due | Failure of annulus ventilation system Fl El
to runaway chemical reactions caused by overheating of results in build up from operating
waste from mixer pump operation with no annulus mixer pump
ventilation flow
WFD-01b-013 Releasc of aerosolized waste from DST to atmosphere due | Waste solids congregate in dead zones Fi El
to waste heating during normal mixer pump operation
which causes a tank bump
WFD-01b-014 | Release of acrosolized waste from DST to atmosphere due | Waste solids congregate in dead zones Fl El
to waste heating during normal mixer pump operation resulting in head build up
which causes runaway chemical reactions
[ WFD-02c-003 Release of acrosolized waste from DST to atmosphere due | Insulating factor due 1o fluffing greater Fl El
to waste heating which cavses a tank bump than expected
WFD-02:-004 | Release of acrosolized waste from DST fo atmosphere due | Insulating factor due to fluffing greater F1 El
to waste heating which causes runaway chemical reactions | than expected resulting in increased
tank waste temperatures
WFD-(3a-074 Release of tank waste to the soil due 1o a pool leak due to a | Equipment malfunction during diluent F1 El
misrouting addition leads to overfilling of waste
tank
| WFD-032-076 Release of tank waste 1o the soil due to a pool leak due to a | Procedural/human error during diluent F1 El
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to atmosphere due
to runaway chemical reactions caused by overheating of
waste from mixer pump operation with inadequate primary
ventilation flow

ik

Inadequate annulus ventilation flow to
remove heat generated by mixer pump
operation

leak from a failed (new) transfer line

WFD-17a-074 Release of tank waste to the soil due to a pool leak due to a | Equipment malfunction during diluent Fi El
misrouting addition leads to overfilling of waste
tank
WFD-17a-076 Release of tank waste to the soil due to a poolleak duetoa | Procedural/human error during diluent F1 El
misrouting addition leads to overfilling of waste
tank
WFD-19b-012 Release of aerosolized waste from DST to atmosphere due Failure of annulus ventilation system F1 El
10 runaway chemical reactions caused by overheating of results in heat build up from operating
waste from mixer pump operation with no annulus mixer pump
ventilation flow
WFD-28b-005 | Release of acrosolized waste from DST to atmosphere due | Inadequate primary ventilation flow Fl El
to a tank bump caused by overheating of waste from mixer
pump operation with inadequate primary ventilation flow
WFD-28b-007 Release of aerosolized waste from DST to atmosphere due Failure of primary ventilation system F1 El
to a tank bump caused by overheating of waste from mixer
pump operation with no primary ventilation flow
WFD-28b-000 Release of acrosolized waste from DST to atmosphere due | Inadequate annulus ventilation flow Fl El
to a tank bump caused by overheating of waste from mixer
pump operation with inadequate annulus ventilation flow
WFD-28b-011 Release of aerosolized waste from DST to atmosphere due | Failure of annulus ventilation system Fl El
to a tank bump caused by overheating of waste from mixer
pump operation with no annulus ventilation flow
| WFD-01a-007 | Relcase of aerosolized waste to atmosphere due to an Surface crust prevents gas passage F2 E2
unacceptable GRE leading to a failure of DST confinement | leading to GRE pressurizing headspace
{no ignition source assumed present)
WFD-01a-019 Release of acrosolized waste to atmosphere due to an More gas retained in waste than F2 E2
unacceptable GRE leading to a failure of DST confinement | theoretically expected resulting in GRE
pressurization headspace (no ignition
source assumed present)
WFD-01a-027 Release of aerosolized waste to atmosphere due to an Mixer pump operation too aggressive F2 E2
unacceptable GRE leading to a failure of DST confinement | resulting in GRE pressurizing
headspace {no ignition source assumed
present)
WFD-01a-030 Release of acrosolized waste to atmosphere due to an Waste mixing is more efficient than F2 E2
unacceptable GRE |eading to a failure of DST confinement | expected resulting in more gas
evolution than expected (no ignition
source assume present)
[ WFD-02a-006 Release of tank waste 1o soil from an underground pool Solids settle in tank less quickly than F3 E2
leak from a failed (existing) transfer line anticipated
WFD-02a-007 Release of tank waste to soil from an aboveground pool Solids settle in tank less quickly than F3 E2
leak from a failed (existing) transfer line anticipated causing a plugged line
which results in mechanical failuce of
the transfer line
WFD-02a-010 Release of tank waste to soil from an underground pool Solids settle in tank less quickty than F3 E2
leak from a failed (new) transfer line anticipated
| WFD-02b-006 | Release of acrosolized waste to atmosphere due o an Higher than expected gas generation F1 E2
unacceptable GRE leading to a failure of DST confinement | rate results in GRE leading to
headspace pressurization (no ignition
source assumed present)
WFD-02b-009 | Release of aerosolized waste to atmosphere due to an Solids trap greater than expected F2 E2
unacceptable GRE leading to a failure of DST confinement | amount of gas during in tank seitling
resulting in GRE pressurizing
headspace (no ignition source present)
WFD-032-008 | Release of tank waste to soil from an underground pool Plugging/freezing of diluent line F3 E2
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elease of tank waste to soil from an aboveground pool Plugging/freezing of diluent line causes F3 E2
leak from a failed (new) transfer line mechanical failure of transfer line
WFD-03a-013 Release of tank waste to soil from an underground pool Equipment malfunction in startup of F3 E2
leak from a failed (existing) transfer line diluent addition
WFD-03a-014 Release of tank waste to soil from an aboveground pool Equipment malfunction in startup of F3 E2
leak from a failed (existing) transfer line diluent addition causes line to plug that
leads to mechanical failure of the
transfer line
WFD-03a-017 Release of tank waste to soil from an underground pool Equipment matfunction in startup of F3 E2
leak from a failed (new) transfer line diluent addition
WFD-03a-018 Release of tank waste to soil from an aboveground pool Equipment malfunction in startup of F3 E2
leak from a failed (new) transfer line diluent addition causes line to plug that
leads to mechanical failure of the
transfer line
WFD-03a-032 | Relcase of tank waste (o soil from an underground pool Procedural/human error in startup of F3 E2
leak from a failed (existing) transfer line dituent addition
WFD-03a-023 Release of tank waste to soil from an aboveground pool Procedural/human error in startup of F3 E2
leak from a failed (existing) transfer line diluent addition causes line to plug that
leads to a mechanical failure to the
transfer line
WFD-03a-026 Release of tank waste to soil from an underground pool Procedural/human error in startup of F3 E2
leak from a failed (new) transfer line diluent addition
WFD-03a-027 Release of tank waste to soil from an aboveground pool Procedural/human error in startup of F3 E2
leak from a failed (new) transfer line diluent addition causes line to plug that
leads to a mechanical failure to the
transfer line
WFD-03a-031 Release of tank waste to atmosphere from an underground Decision to not add diluent to a F3 E2
pool leak from a failed (existing) transfer line particular transfer causes line to plug
that leads to mechanical failure of the
transfer line
WFD-03a-032 Release of tank waste to soil from an aboveground pool Decision to not add diluent to a F3 E2
leak from a failed (existing) transfer line particular transfer causes line to plug
that leads to mechanical failure of the
transfer line
WFD-03a-035 Release of tank waste to soil from an underground pool Decision to not add diluent to a F3 E2
leak from a failed (new) transfer line particular transfer
WFD-03a-036 Release of tank waste to soil from an aboveground pool Decision to not add diluent to a F3 E2
leak from a failed {new) transfer line particular transfer causes line to plug
that leads to mechanical failure of the
transfer line
WFD-03a-040 Release of tank waste to soil from an underground pool Restriction in diluent line F3 E2
leak from a failed (existing) transfer line
WFD-03a-041 Release of tank waste to soil from an aboveground pool Restriction in diluent line causes line to F3 E2
leak from a failed (existing) transfer line plug that leads to mechanical failure of
the transfer line
WFD-03a-044 Release of tank waste to soil from an underground pool Restriction in diluent line F3 E2
leak from a failed (new) transfer line
WFD-032-045 [ Relcase of tank waste fo soil from an aboveground pool Restriction in diluent [inc causes line to | F3 E2
leak from a failed {new) transfer line plug that leads to mechanical failure of
the transfer line
WFD-03a-053 Release of tank waste to soil from an underground pool Equipment malfunction in startup of F3 E2
leak from a failed (new) transfer line diluent addition
[ WFD-03a-067 Release of tank waste to soil from a failed (existing] Decision to minimize diluent addition F3 E2
transfer line to a particular transfer
WFD-03a-068 Relcase of tank waste to soil from a failed (existing) Decision to minimize diluent addition F3 E2
transfer line 1o a particular transfer canses the line
10 plug that leads to mechanical failure
of the transfer line
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (S2).
{10 Sheets)

rom a failed (hew) transfer

Decision to minimize diluent addition
to a particular transfer

leak from a failed {new) transfer line

plug that leads to mechanical failure

WFD-03a-072 Release of tank waste to soil from a failed (new) transfer Decision to minimize diluent addition F3 E2
line to a particular transfer causes the line
to plug that leads to mechanical failure
of the transfer line
WFD-(3a-086 Release of Tank Waste to the soil from the Diluent Human error F3 E2
Addition system due to failure of valves and pressure
switches in the diluent addition system flush line while the
transfer pump is operating
WFD-03a-087 Release of tank waste to atmosphere from a spray leak Siphon caused by elevation differences F3 E2
from a diluent addition system when providing transfer flush from
AN, AY, or AZ Farms to AW Farm
WFD-03a-092 Release of tank waste to soil from an underground pool Mislabeled chemical used for supply F3 E2
leak of waste from a failed (existing) transfer ling of diluent, human efror
WFD-03a-093 Release of tank waste to soil from an aboveground pool Mislabeled chemical used for supply of F3 E2
leak of waste from a failed {existing} transfer line diluent that results in unexpected
chemical reactions that cause
mechanical failure of transfer
WFD-(3a-096 Release of tank waste 1o soil from an undetground pool Mislabeled chemical used for supply F3 E2
leak of waste from a failed (new) transfer line of diluent, human error
WFD-03a-097 Release of tank waste to soil from an aboveground pool Mislabeled chemical used for supply of F3 E2
leak of waste from a failed (new) transfer line diluent that results in unexpected
chemical reactions that cause
mechanical failure of transfer
WFD-03a-100 Release of aerosolized waste to atmosphere due to an Mislabeled chemical used for supply Fl E2
unacceptable GRE leading to a failure of DST confinement | of diluent, human error leads to
chemical reactions resulting in GRE
(no ignition source assumed present)
[ WFD-03a-101 | Release of acrosolized waste from DST to atmosphere due | Mislabeled chemical used for supply Fl E2
to chemical reactions caused by addition of an incorrect of diluent, human error
diluent solution, leading to waste heating which causes a
tank bump
WFD-03a-103 Release of toxic vapors from diluent system due to damage | Mislabeled chemical uscd for supply F3 E2
from unexpected chemical reactions of diluent, human error results in
unexpected chemical reactions
WFD-03¢-012 Release of tank waste to soil from an underground pool Transfer piping at lower temperature F3 E2
leak from a failed (existing) transfer line than supemate
WFD-03¢-013 Release of tank waste to scil from an aboveground pool Transfer piping at lower tempetature F3 E2
leak from a failed (existing) transfer line than supemate causes line to plug that
leads to mechanical failure of the
transfer line
WFD-03c-016 Release of tank waste to soil from an underground pool Transfer piping at lower temperature F3 E2
leak from a failed (new) transfer line than supemate
WFD-03¢-017 Release of tank waste to soil from an aboveground pool Transfer piping at lower temperature F3 E2
leak from a failed {new) transfer line than supernate causes line to plug that
leads to mechanical failure of the
transfer line
WFD-03d-006 | Release of tank waste to soil from a pool leak of waste Misrouting F3 E2
WFD-03d-011 Release of tank waste to soil from an underground pool Equipment malfunction F3 E2
leak from a failed (existing) transfer line
WEFD-034-012 Release of tank waste to soil from an aboveground pool Equipment malfunction causes line to F3 E2
leak from a failed (existing) transfer line plug that leads to mechanical failure
| WFD-03d-015 | Releasc of tank waste to soil from an underground pool Equipment malfunction F3 E2
leak from a failed (new) transfer line
WFD-03d-016 Release of tank waste to soil from an aboveground pool Equipment malfunction causes line to F3 E2
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (82).

(10 Sheets)

it
elease of acrosolized waste to atmosphere due to an
unacceptable GRE leading to a failure of DST confinement

Equipment malfunction leads to low
flow transfer allowing more gas

buildup time in tank leading to GRE
{no ignition source assumed present)

F1

E2

leak from a failed (new) transfer line

failure of the transfer line

WFD-03d-023 Release of tank waste to soil from an underground pool Incorrect transfer pump speed setting F3 E2
leak from a failed {existing) transfer line
[ WFD-03d-024 | Release of tank wasie to soil from an aboveground pool Incorrect transfer pump speed setting F3 E2
leak from a failed (existing) transfer line causes line to plug that results in
mechanical failure of the transfer line
WFD-03d-027 Release of tank waste to soil from an underground pool Incorrect transfer pump speed setting F3 E2
leak from a failed (new) transfer line
WFD-03d-028 Release of tank waste to soil from an aboveground pool Incorrect transfer purnp speed setting F3 E2
leak from a failed (new) transfer line causes line to plug that results in
mechanical failure of the transfer line
WFD-03d-035 Release of tank waste to soil from an underground pool Small transfer line leak F3 E2
leak from a failed (existing) transfer line
WFD-03d-036 Release of tank waste to soil from an aboveground pool Small transfer line leak causes line to F3 E2
leak from a failed {existing) transfer line plug and results in mechanical failure
of the transfer line
[ WFD-03d-039 Release of tank waste to soil from an underground pool Small transfer line leak F3 E2
leak from a failed (new) transfer line
WFD-(}3d-040 Release of tank waste to soil from an aboveground pool Small transfer line leak causes line to F3 E2
leak from a failed (new) transfer line plug and results in mechanical failure
of the transfer line
WFD-03d-042 Release of tank waste to soil from a pool Jeak from a failed § Small transter line leak causes Line o F3 E2
transfer line plug and results in mechanical failure
of the transfer line
WFD-03d-046 Release of tank waste 1o soil from an underground pool Transfer line valve failures/misrouting F3 E2
leak from a failed (existing) transfet line
WFD-03d-047 Release of tank waste to soil from an aboveground pool Transfer line valve failures/misrouting F3 E2
leak from a failed (existing) transfer line causes line to plug that results in
mechanical failure of the transfer line
WED-03d-050 | Release of tank waste to soil from an underground pool Transfer line valve failures/misrouting F3 E2
leak from a failed (new) transfer line
WFD-03d-051 Release of tank waste 10 soil from an aboveground pool Transfer line valve failures/misrouting F3 E2
leak from a failed (new) transfer line causes line to plug that results in
mechanical failure of the transfer line
WFD-03d-053 Release of tank waste to soit from a pool leak of waste Transfer line valve failures/misrouting F3 E2
WFD-034-059 Release of tank waste to soil from an underground pool Line pluggage leading to deadheading F3 E2
leak from a failed (existing) transfer line of the pump
WFD-03d-060 Release of tank waste to soil from an aboveground pool Line pluggage leading to deadheading F3 E2
leak from a failed {existing) transfer line of the pump and mechanical failure of
the transfer line
WFD-03d-063 Release of tank waste to soil from an underground pool Line pluggage leading to deadheading F3 E2
leak from a failed {new) transfer line of the pump
WFD-03d-064 Release of tank waste to soil from an aboveground pool Line pluggage leading to deadheading F3 E2
leak from a failed (new) transfer line of the pump and mechanical failure of
the transfer line
WFD-03d-067 Release of tank waste to soil from an underground pool Valve closure F3 E2
leak from a failed (existing) transfer line
WFD-034-068 Release of tank waste to soil from an aboveground pocl Valve closure leads to mechanical F3 E2
leak from a failed (existing) transfer line failure of the transfer line
WFD-03d-071 Release of tank waste to soil from an underground pool Valve closure F3 E2
leak from a failed (hew) transfer line
WFD-03d-072 Release of tank waste 1o soil from an aboveground pool Valve closure leads to mechanical F3 E2
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (S2).

Release of aerosolized waste to atmosphere due to an
unacceptable GRE leading to a failure of DST cenfinement

(10 Sheets)

Pump speed setting too high results in
excessively fast transfer leading to a
rapid decrease in hydrostatic head that
creates GRE (no ignition source
assumed present)

transfer line

[ WFD-03d-079 Release of tank waste to soil from an underground pool Pump speed setting too high F3 E2
leak from a failed (existing) transfer line
WFD-03d-080 Release of tank waste to soil from an aboveground pool Pump speed setting too high causes F3 E2
leak from a failed {existing) transfer line mechanical failure of the transfer line
due to increased erosion of the transfer
line
WFD-03d-083 Release of tank waste to soil from an underground pool Pump speed setting too high F3 E2
leak from a failed (new) transfer line
WFD-03d-084 Release of tank waste to soil from an aboveground pool Pump speed setting too high causes F3 E2
leak from a failed (new) transfer line mechanical failure of the transfer line
due to increased erosion of the transfer
line
WFD-03d-088 Release of tank waste to soil from an undetground pool Waste rheology not as expected F3 E2
leak from a failed (existing) transfer line
|"WFD-03d-089 | Reicase of tank waste to soil from an aboveground pool Waste rheclogy not as expected which F3 E2
leak from a failed (existing) transfer line causes mechanical failure of the
transfer line due to increased erosion of
the transfer line
WFD-03d-092 Release of tank waste to soil from an underground pool Waste theology not as expectcd F3 E2
leak from a failed {new) transfer line
WFD-03d-093 Release of tank waste to soil from an aboveground pool Waste rheology not as expected which F3 E2
leak from a failed (new) transfer line causes mechanical failure of the
transfer line due to increased erosion of
the transfer line
WFD-03d-097 Release of tank waste to soil from an underground pool Waste rheology not as expected F3 E2
leak from a failed {existing) transfer line
WFD-03d-098 Release of tank waste to soil from an aboveground pool Waste rheology not as expected which F3 E2
leak from a failed (existing) transfer line causes the line to plug and results
mechanical failure of the transfer line
WFD-(3d-101 Release of tank waste to soil from an underground pool Waste rheology not as expected F3 E2
leak from a failed (new) transfer line
WFD-03d-102 Release of tank waste to soil from an aboveground pool Waste rheology not as expected which F3 E2
leak from a failed (new) transfer line causes the line to plug and results
mechanical failure of the transfer line
WFD-03d-105 Release of tank waste to soil from an underground pool Waste rheology not as expected F3 E2
leak from a failed (existing) transfer line
WFD-(3d-106 Release of tank waste to soil from an abovegreund pool Waste rheology not as expected which F3 E2
leak from a failed (existing) transfer line causes mechanical line failure of the
transfer line
[ WFD-03d-105 | Release of tank waste to soil from an underground poo] Waste rheology not as expecicd 3 E2
leak from a failed {(new) transfer line
WFD-03d-110 Release of tank waste to soil from an abovegtound peol Waste rheology not as expected which F3 E2
leak from a failed (new) transfer line causes mechanical line failure of the
transfer line
WFD-03e-012 Release of tank waste to the soil due to a pool leak duetoa | Misrouted diluent, mismatched diluent F2 E2
misrouting and pump flows, misrouting of
simultaneous transfer or flush,
inleakage leads to overfilling of waste
tank
WFD-03e-014 Release of tank waste to soil from a pool leak of waste Misrouting: Human error or F3 E2
mechanical malfunction
WFD-03e-018 Release of tank waste to soil from a pool leak from a failed | Transfer line leak F3 E2
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (S2).

(10 Sheets)

unacceptable GRE leading to a failure of DST confinement

of diluent, human error leads to
chemical reactions resulting in GRE
(no ignition source assurned present)

WFD-03e-021 Release of tank waste to the soil due to a pool leak duetoa | Misrouting of simultaneous transfer or F3 E2
misrouting flush, inleakage, and an extended
transfer duration causes ovetfilling
intermediate waste feed tank
" WED-031-001 Reiease of aerosolized waste from DST to atmosphere due Possible dissolution of previously Fl E2
to unexpected chemical reactions caused by exothermic unidentified solids in receiving tank
reactions of transferred waste with unidentified materials {e.g., phosphate ring)
in the intermediate waste feed storage tank, causing a tank
bump
WEFD-03£-008 Release of tank waste to sotl from an underground pool Possible disselution of previously F3 E2
leak from a failed (existing) transfer line unidentified solids in receiving tank
(c.g., phosphate ring)
WFD-03-009 Release of tank waste to soil from an aboveground pool Possible dissolution of previously F3 E2
leak from a failed (existing) transfer line unidentified solids in receiving tank
caused by increased temperature (e.g.,
phosphate ring)
WFD-03f-012 Release of tank waste to soil from an undergtound pool Possible dissolution of previously F3 E2
leak from a failed {new) transfer line unidentified solids in receiving tank
(e.g., phosphate ring)
WFD-031-013 Release of tank waste to soil from an aboveground pool Possible dissolution of previously F3 E2
leak from a failed (new) transfer line unidentified solids in receiving tank
caused by increased temperature(e.g.,
phosphate ring)
WFD-04a-003 Release of tank waste to the soil due to a pool leak duetoa | Misrouting of diluent results in F3 E2
misrouting overfilling designation tank
WFD-04a-004 Release of diluent to soil and/or atmosphere from a leak Equipment malfunction: Pump failure F3 E2
from the diluent addition system causes diluent line to plug and freeze
which causes the diluent line to break
[ WFD-04a-010 Release of tank waste 1o the soil due to a pool leak duetoa | Homan error in diluent system F3 E2
misrouting operation resuits in overfilling waste
feed tank
WFD-04a-012 Release of tank waste to the soil due to a pool leak ductoa | Equipment malfunction leads to F3 E2
misrouting overfilling waste tank
WFD-04a-016 Release of acrosolized waste 1o atmosphere due to an Incorrect caustic batch composition F1 E2
unacceptable GRE leading to a failure of DST confinement | tesults in chemical reactions leading to
a GRE (no ignition source assumed
present)
[WFD-04a-019 | Release of aerosolized waste (o atmosphere due to an Tnsufficient volume of caustc results in Ft E2
unacceptabie GRE leading to a failure of DST confinement | chemical reactions leading to a GRE
(no ignition source assumed present)
WFD-04a-025 Release of acrosolized waste to atmosphere due to an Excess volume of caustic results in F1 E2
unacceptable GRE Jeading to a failure of DST confinement | chemical reactions leading to a GRE
{no ignition source assumed present)
WFD-04a-027 Release of aerosolized waste from DST to atmosphere due | Excess volume of caustic results in Fl E2
to chemical reactions caused by addition of an excess chemical reactions leading to tank
concentration of diluent, leading to waste heating which bump
causes a tank bump
WFD-04a-029 Release of tank waste to atmosphere from a spray leak Siphon caused by elevation differences F3 E2
from a diluent addition system when providing dilution feed from AN,
AY, or AZ Farms to AW Farm
WFD-06a-027 | Release of serosolized waste from DST 1o atmosphere due | Excess volume of caustic results in F1 E2
to runaway chemical reactions caused by addition of an chemical reactions leading to a tank
excess quantity of diluent, causing a tank bump bump
WED-06a-035 Release of aerosolized waste to atmosphere duc 1o an Mislabeled chemical used for supply Fl E2
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (S2).

WFD-09a-018

(10 Sheets)

Release of tank waste to soil from an aboveground pool

leak from a failed transfer line

Equipment malfunction in startup o
diluent addition causes line to plug and
results in mechanical failure

leak from a failed (existing) transfer line

failure

“WFD-09a-031 | Release of tank waste to soil from an underground pool Decision to not add diluent 10 a F3 E2
leak from a failed {existing) transfer linc particular transfer
WFD-09a-050 Release of tank waste to soil from an aboveground pocl Equipment malfunction in startup of F3 E2
leak from a failed (existing) transfer line diluent addition causes line to plug and
results in mechanical failure
[~ WFD-05a.072 Release of tank waste to soil from a failed (new) transfer Decision to minimize diluent addition F3 E2
line to a particular transfer
[ WFD-09b-018 Release of tank waste to soil from an underground pool Transfer piping at lower temperature F3 E2
leak from a failed transfer line than supemate
WFD-09¢-006 Release of tank waste to soil from a pool leak of waste due Misrouting F3 E2
to misrouting
WFD-09¢-109 Release of tank waste 10 soil from an underground pool Waste rheology not as expected F3 E2
leak from a failed (new) transfer line
WFD-12a-027 Release of aerosolized waste to atmosphere due to an Excess volume of caustic creates Fl1 E2
unacceptable GRE leading to a failure of DST confinement | chemical reactions leading to a GRE
(no ignition source assumed present)
“WFD-15¢-012 Release of tank waste to soil from an underground pool Possible dissolution of previously F3 E2
leak from a failed (new) transfer line unidentified solids in receiving tank
{e.g., phosphate ring)
WFD-17a-022 Release of tank waste to soil from an underground pool Procedural/human error in startup of F3 E2
leak from a failed (existing) transfer line diluent addition
WFD-17a-031 Release of tank waste to soil from an underground pool Decision to not add diluent to a F3 E2
leak from a failed (existing) transfer line particular transfer causes line to plug
and results in mechanical line failure
WFD-17a-067 Release of tank waste to soil from an underground pool Decision to minimize diluent addition F3 E2
leak from a failed (existing) transfer line to a particular transfer
WFD-17a-068 Release of tank waste 1o soil from an aboveground pool Decision to minimize diluent addition F3 E2
leak from a failed (existing) transfer line to a patticular transfer causes line to
plug and results in mechanical line
failure
WFD-17a-071 Release of tank waste to soil from an underground pool Decision to minimize diluent addition F3 E2
leak from a failed (new) transfer ling to a particular transfer
WFD-17a-072 Release of tank waste to soil from an aboveground pool Decision to minimize diluent addition F3 E2
leak from a failed (new) transfer line to a particular transfer causes line to
plug and results in mechanical line
failure
WFD-172-092 Release of tank waste to soil from an underground pool Mislabeled chemical used for supply F3 E2
leak from a failed (existing) transfer line of diluent, human etror
WFD-17a-096 Release of tank waste to soil from an underground pool Mislabeled chemical used for supply F3 E2
leak from a failed (rew) transfer line of diluent, human error
WFD-17a-097 Release of tank waste to soil from an aboveground poof Mislabeled chemical used for supply of F3 E2
ieak from a failed {new) transfet line diluent produces unexpected chemical
reactions that results in mechanical line
failure
[ WFD-17a-103 Releasc of toxic vapors to atmosphere from diluent Mislabeled chemical used for supply F3 E2
addition system due to unexpected chemical reactions of diluent, human error results in
unexpected chemical reactions
WFD-17¢-006 Release of tank waste 1o soil from a pool leak of waste Misrouting F3 E2
WFD-17¢-011 | Relcase of tank waste to soil from an underground pool Equipment malfunction F3 E2
leak from a failed (existing) transfer line
WFD-17¢-042 Release of tank waste to soil from a pool leak from a failed | Small transter line leak F3 E2
transfer line
WED-17¢-068 Release of tank waste to soil from an aboveground pool Valve closure canses mechanical line F3 E2
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (S2).
(10 Sheets)

" WFD-17e-00:

e ransfer line le
transfer line
WFD-171-001 Release of acrosolized waste from DST to atmosphere due Possible dissolution of previously Fl E2
to unexpected chemical reactions caused by exothermic unidentified solids in receiving tank
reactions of transferred waste with unidentified materials (e.g., phosphate ring) create potential
in the intermediate waste feed storage tank, causing atank | temperature increases that result in tank
bump bump
WFD-171-008 Release of tank waste 1o sojl from an aboveground pool Possible dissolution of previously F3 E2
leak from a failed (existing) transfer line unidentified solids in receiving tank
{e.g., phosphate ring)
WFD-20a-008 Release of tank waste to the soil due to a pool Jeak due to a | Misrouting of diluent results in F3 E2
mistouting overfilling destination waste tank
WFD-20a-010 Release of tank waste to the soil duc to a pool lcak duetoa | Human etror in diluent system F3 E2
misrouting operation leads to overfilling waste
tank
WFD-20a-012 Release of tank waste to the soil dus to apoolleak dustoa | Equipment malfunction leads to ¥3 E2
misrouting overfilling waste tank
WFD-23a-032 Release of tank waste to soil from an aboveground pool Decision to not add diluent to a F3 E2
leak from a failed (existing) transfer line particular transfer causes line to plug
and results in mechanical line failure
[ WFD-23a-063 Release of tank waste to soil from an aboveground poot Procedural/buman error in startup of F3 E2
leak from a failed (new) transfer line diluent addition causes line to plug and
tesults in mechanical ling failure
WFD-23a-093 Release of tank waste fo soil from an aboveground pool Mislabeled chemical used for supply of F3 E2
leak from a failed {existing) transfer line diluent produces unexpected chemical
reactions that results in mechanical line
failure
WFD-23¢c-006 | Release of tank waste to the soil due to a pool feak due toa | Misrouting F3 E2
misrouting
WFD-23¢-024 Release of tank waste io atmosphere from an aboveground Incorrect transfer pump speed setting F3 E2
pool leak from a failed (existing) transfer line causes line to plug and results in
mechanical line failure
WFD-23c¢-051 Release of tank waste to soil from an aboveground pool Transfer ling valve failures/misrouting F3 E2
leak from a failed (new) transfer line causes line to plug and results in
mechanical line failure
WFD-23¢-083 Releasc of tank waste to soil and atmosphere from an Pump speed setting too high causes F3 E2
underground pool leak from a failed (new) transfer line mechanical line failure due to increased
erosion of the tranfer line walls
[ WED-237-001 Release of aerosolized waste from DST to atmosphere due | Possible dissolution of previously F1 E2
to unexpected chemical reactions caused by exothermic unidentified solids in receiving tank
reactions of transferred waste with unidentified materials (e.g., phosphate ring) create potential
in the contractor tank, causing a tank bump temperature increase that result in tank
bump
WFD-26a-050 Release of tank waste ta soil from an aboveground pool Equipment malfunction in startup of F3 E2
leak from a failed (existing) transfer line diluent addition causes line to plug and
results in mechanical line failure
FD-26a-086 Release of tank waste to soil from a pool Teak due to Human error; failure of flush line F3 E2
mechanical failures and misrouting valves AND pressure switches from
caustic additicns system
WFD-26b-018 Release of tank waste to soil from an underground pool Transfer piping at lower temperature F3 E2
leak from a failed (new) transfer line than supemate
WEFD-26c-047 Release of tank waste to soil from an aboveground pool Transfer line valve failures/misrouting F3 E2
teak from a failed (new) transfer line causes line to plug and results in
mechanical line failure
WFD-26¢-060 Release of tank waste to soil from an aboveground pool Line pluggage leading to deadheading F3 E2
leak from a failed (existing) transfer line of the pump and results in mechanical
line failure
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Table C-4. Hazardous Conditions With Potentially Significant Onsite Consequences (S2).

(10 Sheets)

i AT

elease of tank waste to soil from an underground pool Pump speed setting too high
teak from a failed (new) transfer line
[ WFD-26c-084 | Release of tank wastc to soil from an aboveground pool Pump speed setling too high causes F3 E2
leak from a failed (new) transfer line mechanical line failure due to increased
erosion of transfer line walls
WFD-26¢-088 Release of tank waste to soil from an underground pool Waste rheology not as expected F3 E2
leak from a failed (existing) transfer line
WFD-26¢-089 Release of tank waste to soil from an aboveground pool Waste rheology not as expected causes F3 E2
leak from a failed (existing) transfer line mechanical line failure due to increased
erosion of transfer line walls
WFD-29a-()04 Release of tank waste to soil or atmosphere from a spray or | Equipment malfunction: Pump failure, F3 E2
pool leak from a diluent addition system diluent line plug/freeze, diluent line
break
WFD-29a-010 Release of tank waste to the soil due to a pool leak due toa | Human error in diluent system F3 E2
misrouting operation leads to overfilling of waste
tank
WFD-29a-012 Release of tank waste to the soil due to a pool leak duc to a | Equipment malfunction leads to F3 E2
misrouting overfilling of waste tank
WFD-32a-035 Release of tank waste to soil from an underground pool Decision to not add diluent to a F3 E2
leak from a failed (new) transfer line particular transfer
[“WFD-32a-052 Release of tank waste 1o soll from an underground pool “Procedural/human error in startup of, F3 E2
leak from a failed (new) transfer line diluent additicn
WFD-32¢-042 Release of tank waste to soil from a pool leak of waste Small transfer line leak F3 E2
WFD-32e-001 Release of tank waste 1o atmosphere from a pool leak due Misrouting: Human error or F3 E2
to mechanical failures and misrouting mechanical malfunction
WFD-32e-005 Release of tank waste to soil from a pool leak of waste Transfer line leak F3 E2
WFD-35a-009 Release of tank waste to soil from an aboveground pool Plugging/freezing of diluent line causes F3 E2
leak from a failed (new) transfer line mechanical line failure
WFD-35a-068 Release of tank waste to soil from an aboveground pool Decision to minimize diluent addition F3 E2
leak from a failed (existing) transfer line to a particular transfer causes line to
plug and results in mechanical line
failure
WFD-35a-103 Release of toxic vapers to atmosphere from diluent Mislabeled chemical used for supply of F3 E2
addition system due to unexpected chemical reactions diluent, human error results in
unexpected chemical reactions
WFD-35e-012 Release of tank waste to the soil due to a pool lcak duetoa | Misrouted diluent, mismatched diluent F2 E2
misrouting and pump flows, misrouting of
simultaneous transfer or flush,
inleakage leads to overfilling of waste
tank
[ WFD-41a-014 | Relcase of tank waste to soil from an aboveground pool Equipment malfunction in startup of 3 E2
leak from a failed (existing) transfer line diluent addition causes line to plug and
results in mechanical linc failure
WFD-03a-004 Release of tank waste to soil from an underground pool Plugging/freezing of diluent line F3 E3
leak from a failed (existing) transfer line
WFD-03a-005 Releasc of tank waste 10 soil from an aboveground pool Plugging/freczing of diluent line causes F3 E3
teak from a failed (existing) transfer line mechanical failure of transfer line
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Table C-5
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. Hazardous Conditions With Potentially Significant Worker Consequences (S1).

transfer lines. No release of waste or diluent is
assumed

p
abovegrade portions of the diluent system and diluent

K
Y. pump failure allows waste to
gravity flow into diluent system abovegrade
piping

WFD-01a-006 Personnel exposure to toxic vapor due to tank Surface crust prevents gas passage F3 El
overpressurization

WFD-01a-018 Personnel exposure to toxic vapor due to tank Meore gas retained in waste than theoretically F3 El
overpressurization expected

WFD-01a-026 Personnel exposure to toxic vapor due to tank Mixer pump cperation too aggressive F3 El
overpressurization

WFD-01a-029 Personnel exposure to toxic vapor due to tank Waste mixing Js more cificient than expected F3 El
overpressurization

WFD-03a-104 Personnel injury due to unexpected chemical Mislabeled chemical used for supply of F3 El
reactions damaging diluent systemn diluent, human error

WFD-03d-074 Personnel exposure to toxic vapor due to tank Pump speed setting too high F3 El
overpressurization

WFD-04a-030 Release of toxic chemicals to soil surface due to leak | Siphon caused by elevation differences when F3 El
from caustic addition system providing dilution feed from AN, AY, or AZ

Farm to AW Farm
WFD-39a-001 Personnel exposure to toxic aerosol due to loss of N/A F3 El

confinement during sampling
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Table C-6. Hazardous Conditions With Potential Occ

RPP-5914 REV 0

upational (OCC) Safety Consequences.

] o ;
WFD-012-006 Personnel expdsure to toxic vapor due to tank overpressurization | Surface crust prevents gas passage
WFD-01a-018% Personnel exposure to toxic vapor due to tank overpressurization | More pgas retained in waste than theoretically
expected
WFD-01a-026 Personnel exposure to toxic vapor due to tank overpressurization | Mixer pump operation too aggressive
WFD-01a-029 Personnel exposure to toxic vapor dug to tank overpressurization | Waste mixing is more efficient than expected
WFD-03a-104 Personnel injury due to unexpected chemical reactions damaging | Mislabeled chemical used for supply of diluent,
diluent system human error
WFD-03d4-074 Personnel exposure to toxic vapor due to tank overpressurization | Pump speed setting too high
WFD-39a-001 Personnel exposure to toxic aerosol due to loss of confinement N/A
during sampling
WFD-42a-001 Personnel exposure to waste that is present in abovegrade Diluent system pump failure allows wasie 1o gravity

portions of the diluent system and diluent transfer lines. No
release of waste or diluent is assumed

flow into diluent system abovegrade piping
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Attachment 02 - Sheet Lof 1
FLUOR DANIEL NORTHWEST
TECHNICAL PEER REVIEWS

CHECKLIST FOR TECHNICAL PEER REVIEW

Document Reviewed: R PP-5714 Kev &
Title: HAZARD EVALWATION Fog whASTE FEED DELWVERY OFPERATIONS AND ACTIVITRES

Author: QRANT RYAN
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Scope of Review! i, W g NT ¢ TABLES — ACLURREE § ComAETFAESS

]
[a 1L 1* Previous reviews complete and cover analysis, up 10 scope of this review, with no gaps.
[ 1 Problem completely defined.
vi Accident scenarios developed in a clear and logical manner.
] Necessary assumptions explicitly stated and supporied.
[ w]/ Conputer codes and data files documented,
= Data used in calculations explicitly stated in document.
Iv] Data checked for consistency with original source information as applicable.
(W~ Mathematical derivatians checked including dimensional consistency of results.
[v1 Models appropriate and used within range of validity, or use outside range of established
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same a8 hand calculations.
e d Software input correct and consistent with document reviewed.
=g Software ontput consistent with input and with results reported in document reviewed.
v Limits/criteria/guidelines applied to analysis results are appropriate and referenced.
Limitg/criteria/guidelines checked against references.
e Safcty marging consistent with good engineering practices.
] Conclusions consistent with analytical results and applicable limits,
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] Format consistent with appliceble guides or other standards.
V]’{‘ Review calcolations, comments, and/or notes are attached, — Eodiborind &mnﬂl—é o
1 Document approved (for example, the reviewer affinms the technical accuracy of the v
docurnent).
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* Al “no™ responses must be explained below or on an additional sheet,
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** Any calculations, comments, or notes gencrated as part of this review should be signed, dated, and attached
to this checklist, The material should be labeled and recorded in such a manner as to be intelligible to
8 technically qualified third party.
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