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Executive Summary

On November 15, 1996, the Project Henford Management Contractor (Contractor)
submittad the draft Final Safety Analyaia Report (FSAR) for U.S. Dapartmant of Energy
(DOE), Richland Operations Office (RL) review and guidanca in preparation of the approval
submittal. A review of the document waa performed by s team of aubjact matter axperts
and on January 15, 1997, RL provided direction to the Contractor for enhancing the FSAR
and, ultimately, the Tank Waate Remediation System (TWRS) Authorization Baaia.

The FSAR waa found to be based on a thorough identification of the hazards associated
with the operation of TWRS. However, tha analysia of postulated accidents providea severe
bounding consequences which are of limited usefulness in understanding the actual TWRS
risk and the effectiveness of planned safety controls. Therafore, RL considered it necessary
to develop a more realistic evaluation of risk and risk reduction that will then be included in
the FSAR.

To this end, RL directed the astabliahment of a joint RL-Contractor Irrtegratad Control
Decision Taam (lCDT) to discuss the accident analysis and datermine supplemental controls
and future commitments for selected accidents. The Contractor was to prepare a process
for conducting working sessions which would include qualitative evaluation of specific
postulated accidenta and selaction of additional physical or administrative controls for
conaidaration in the FSAR to further reduce risk.

The ICDT selected six postulated accidents from tha draft FSAR to review. The selected
accidents had analyzed consequences above the DOE directed risk evaluation guidelinea
defined in “Interim Radiological Doss Acceptance Criteria for the Hanford Tank Farms Safety
Analysis, ” J. Kinzar, RL Iettar to A.L. Trago, WHC, 96-MSD-069, dated April B, 1996.

The selected accidents were:

1. Organic Solvent Fire
2. Organic Salt-Nitrate Reaction
3. Spray Leak
4. Flammable Gas Deflagration
5. Steam Intrusion
6. Seismic Evant
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Five of the above poatuleted accidente exceed radiological risk evaluation guidelines.
Although the postulstad eteam intrueion accident does not exceed the radiological risk
evaluation guidelines, it wea considered in the ICDT evaluation because ita calculated
consequences exceed toxilogical risk evaluation guideline.

The goal of the ICDT was to examine eelected accident scenarios qualitatively and identify
supplemental controls that either individually or in combination with other. controls would
reduce accident scenario riaka. The results of the meetings were to be: 1) the identification
of FSAR control modification thst need to be mada; 2) the identification of selected
accident reanalyaea that need to be conducted before the FSAR ia resubmitted for approval;
and 3) the identification of future FSAR commitmanta.
As a result of the ICDT meetings, supplemental direction ia being provided to the Contractor
for preparation of the TWRS FSAR.

This report describes tha process the ICDT used to evaluate accidents. The interecfive
proceaa utilized can serve aa a tool for FSAR updataa to develop an array of controls agreed
to by DOE and the Contractor.

This reporf alao contains the meeting minutes, control options conaiderad, and conclusions
reached. The control options definad in this repo% which were not selected for integration
into the FSAR at fhia time, should be re-examined during the naxt FSAR update.
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1. INTRODUCTION

U.S. Department of Energy (DOE), Richland Operations Office (RL) letter 97-MSD-163 dated
Jsnusry 15, 1997, directed the Project Hanford Management Contractor (Contractor), Fluor
Daniel Hanford, inc., to form ajoint RL-Contractor integrated Control Decision Team (lCDT)
toevaluatethe Tsnk Waste Remediation System (TWRS) Finel Safety Analysia Report
(FSARj eccident scenarioa that were identified to be ebove the risk evaluation guidelines
(radiological and/or toxicological) defined bythe April8, 1996, letterfrom J. Kinzer, RL-
TWRS (96-MSO-0691 to Dr. A. L. Trego, Weatinghouae Hanford Company.

The lCDTevaluated aixpostulatad accidenta from thedraft FSARwhich had analyzed
consequences above the 00 Edirected riak evaluation guidelines after controla were applied.
The accidenta were:

1. Organic Solvent Firs;

2, Organic Salt-Nitrate Fire;

3. Spray Leak;

4. Flammable Gas;

5. Steam Intrusion; and

6, Seismic Event.

Five of thepoatulated accidents exceed radiological riakguidalinea. Although thepoatulated
steam intrusion accident doea not exceed the radiological risk guidelinea, it wasconaidered
in the ICDT evaluation becauae ita calculated conaequencea exceed toxicological risk
evaluation guidelines. Figure 1 delineates the mitigated and unmitigated risk evaluations
performed for the FSAR.
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The six accident scenarios evaluatad during the ICDT meetings are included as appendices
tothia report. Each appendix includes:

. The meeting minutes;

● The accidant presentation;

● The tabla identifying the complete suite of controls resulting from the
brainstorming seasion with thecontrols eelected marked; and

● The data evaluation sheets.

ltia RL’aexpectation that the FSAR, when submitted for approval, will clearly deacribe the
proceas that will beuaedfor aafalymanaging TWRS. Itwaathe goal of thelCDTto
examine selected accident acenarioa qualitatively and identify supplemental controls that
either individually or in combination with other controls would reduce accidant scenario
riaka.

Theoutput from thelCOTmaetinga wasto consist of: I)the identification of FSAR control
modifications that need to be made; 2) the identification of selected accident reanalyses
that neadedto be conducted before the FSAR wassubmitted forapprovsd; and 3) the

,..
identification of future FSAR commitments. Figure 2delineates the purpose of the ICOT
meetings.

3
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Figure 2

Purpose of the ICDT Meetings

T T=.’
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Il. THE ICDT PROCESS

The lCDTProcess section consists of four psrts: 1) Orientation Session; 2) Plsnning Session;
3) lCDT Meeting Structure; and4) Evalustionof Results.

1. Orientation Seesion

During themorning dfJanuary 22, 1997, en Orientation Sesaion washeldforlCDT
participsnta. The Orientation Seaaion included:

a. An introduction of ICDT Participance.

Participants coneiatad of RL and Contractor parsonnel from various
organizetiona with various expertise (e.g., TWRS, ES&H). DOE-Heedquarters
[DOE-HQI personnel and Dafenae Nuclear Facilities SsfetY Board IDNFSM
steff were invited to observe the meetings.

b. A presentation of hazard enalysis/sccident analysia information.

Hazards analyais and accident analysia information used by the Contractor
during preparation of the FSAR was prasented to inform ICDT participants of
the information available.

c. A presentation of the control decision procaaa/criteria.

The process used by the Contractor in selecting controls to mitigste
postulated sccidenta and hazsrdoua conditions aa part of preparing the draft
FSAR waa reviewed and proposed aa e starting point for developing the ICDT
decision process.

d. A presentation of the current status of TWRS calculated risk.

The Contractor identified where the TWRS risk guidalinea would be met by
FSAR controla and where additional analysia orcontrola might beef value in
underatending and reducing risk.

e. A preaantation on the sefety analyaia evaluationlpath forward.

The Contractor outlined the work planned prior to submitting the FSAR for
approval.

f. Theidantification of theoverall objectivea foreach lCDT meeting. The
objectives were to:

1) Review the Contractor control decisions for accidents presented; and

5



DOE/RL-97-26 _
Revision O

2) Identify therecommendetions formanaging risk (i.e., additional
controls for inclusion in the FSAR, controls for futura implementation,
and analytical activities to improve the understanding of risk).

9. Theidentification oftieground rules forthelCDT meetings. The ground
rules were:

1) Focus tha meeting on reasonablanesa of the suite of controls;

2) Meke control decisions in the context of the existing control; and

3) Limit diacuasion to areas which ralate to wasta storaga snd transfer.

h. The identification of the deliverables that would result from the ICOT
meetinge. Thedelivarables would be:

1) Final Report containing themeeting minutea, adefinition of the
decision procesa uaad, thecontrol options considered and the
conclusions raeched; and

2) Letter of Direction from RL to the Contractor providing the path
forward to finalizing the TWRS FSAR .

2. Planning Seaaion

During the afternoon of January 22, 1997, thelCOT conducted aplanning session to clarify
thecontrol evaluation process. The following products ware thereault of the Planning
session:

a. Control evaluation process

Thecontrol evaluation process is depicted in Figures 3 and4. The process
was interactively carriad out by the participant with the goal of identifying
specific controla for further analyais in the FSAR. The following atepa were
included in the process:

1) Each of the accidents wes selected by the
participants for evaluation on a separate date to allow a very focused
discussion.

2) ~. Following a discussion of the postulated
accident and currently proposed controls, a brainstorming session wes
held toidentify additional controls to reconsidered. Thepotentiel
controls were listed on a white board during the meeting.

6
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Figure 3

Control Evaluation Procees
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Figure 4

Detaile of the Control Initial Preacreening Proceae
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3) In order to echieve s reasonable set of
controls for further evelustion, en initisl screening wes held to identify
whether: e) the control would be implemented in s time period short
enough to gain reeeonsble sefety benefits (normslly three yeers);
b) there wes a meesursbla risk reduction; snd c) implementing the
control wss feseible. Figure 5 ie an example tabulation of the
brainstorming list. In the figure, s specific control is identified as to
whether the control is short, or long term snd whether the control wes
selected for evaluation besed on potentiel benefit end fesaibility.

4) From the listing of controls thet
pss$ed the initisl screening, eech control was tsken in sequence for
further evaluation.

5) ~. Esch control wss evelusted in a discussion
formst during the meetings snd summarized on the form depicted in
Figure 6. The definitions for each criteria sre described in Section
11.2.b. The level of evaluation wse errived st by group consensus and
recorded along with key qualifying comments for clarification.

6) ~. For each level rsting (i.e., high, moderete, or low)
numericel scores ware determined baaed on the procass described in
Section IL2.c. The numericel rating process was intended to provide s
reletive evaluation of controls aa sn aid in decision msking.

7) ~. Whan all controls for a particular accident were
avalusted and scored, a subtotal score was determined for the
parameters of feasibility, optimization, and preference.

8) The subtotal scores for each
potantial additional control were multiplied by a weighting factor baeed
on the cost/benefit score. The determination of weighting factora is
dapicted in Section H.2.f. The scoring determinations for aach
accident wss aummsrized as depicted in Figure 7, and graphically aa
depictad in Figure 8.

9) When
controls for all the accidents were fully scored, a severity multiplier
was applied. The multiplier was used to normalize scoras for controls,
across all the accidants, to ensure that the value of a control from one
accident could be compared to controls for other accidenta.

9
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Figure 5

Organic Salt-Nitrate Accident - Initial Controls

Term Evaluated COmrOl

s f Accelerate filter change om

s J Rohibfi flame cutting

s J Markars at tank riser

s J CatenW lightningsystems

s J Arearadiationmonitoringlperwnnel

s / Wastetankcoolingsystem

L In-tankchemicaltreatment

s f Tanksprinklus

L Wastemixing

s J Prohibit/removeallignitionfilaments

J Revamp ventilation (Sltowevnnt tank Pressurizationandl0~mitiEate lLlre@e

L Additional saltwell DumpinQ

L J Tank Mkti”g
. Addmoissurelmonitoring
- Fog generator

L Add surface fire retardant

s Waste surface moisture monitoring

s J Temperature/evacuation alarm

s Smoke detecsoralarm

s Sniffers (vapors)

L Baffles to isolate waste

L Debris cotlacsor

L Selected retrieval

L New storage design

s f Ventilation coolers
Ventilation coolers {chilledaid

- Recircultic. wcdantgas

s Coil insertion (coolingwamel

s Tarp/cover and gravel mix

L Rupture disklseparator

10
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1o) FSAR ~. With the aid of the
scoring procese, severel controle were eelected for additional
&ekretion inthe FSAR. Thecontrols srebelieved to beechievable ina
reasonable time and would provide measurable improvemente in risk
reduction.

b. Control selection initial prescreening criteria (Figure 4)”

1) Long/Sho”ti Term

Each control wa$ examined to determine tha length of time neceaaery
toimplement the control. Controls were then divided into two
categories: l]those that would take lees then3 yeare to implement
(Shott Term), and 2) those thet would teke more then 3 yeers to
implement (Long Term). The ShoRTerm controls were retained for
further evaluation.

2) Benefit/Consequence

The eecond scraening considered the magnitude of the Impact on the
accident. Controle with little orno discernible impact on the sccident
frequency andlor consequences were eliminated.

3] Feasibility ,-.

Controls remaining from the second screening [Benefit/Consequence)
were examined to determine the technical feasibility. Controls besed
on standard industry practice were included on the list to provide a
robust list of technically feaaible options. Untested technology, new
concepte, and/or impractical ideae were not carried forward for further
evaluation et this time.

c. “Control evaluation scoring

Control evaluation scores were established to provida a relative quantification
for comparison emong the additional controls. Figure 9 is e compilation of
the judgement of RL perticipsnte. The ratings were used to generata
numerical scores to be translated to the evaluation form for each control.
“The score for eech criterie ia listed under the columne titled High, Moderete
end Low.

Initial subtotel scores were developed for eech control by edding the scores
for feasibility, optimization end preference basad on the following equstion:

(Feasibility+Optimization+ Preference) - Subtotal

14
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Figure 9

Criteria Evaluation Scoring

Criteria High I Moderate Low

1. Feasibility of implementation

Impact on Operationa (TWRS) 1 2 6

lmDact on Workar (ALARA and Treinirm) 2 7 23

Tachnical Feasibility (Damonatrated/Off-Shelf) I 23 7 2

Miaaion Impacte 6ita) o I 1 I 2

Tlmalinesa of Control Imliementation I 23 1712

Installation Risk (New Hazard) 2 7 23

2. Optimization of Controls

Reliability 30 10 3

Human Factora Practicality (Surveillance of 10 3 1
Control)

Applicability to Multipla Accidents 30 (Yea) 10 3 (No)

(Robuatneas)

Compatibility of Controls 30 10 3
Compliment Neutral Conflicts

a

I 3. Prefarance of Control Suite

Prevention over Mitigation 10 3 1

Engineered over Adminiatrativa 10 3 1

Pasaive over Active 10 3 1

4. CoatlBenefit

Qualitative Benafit of Controls 100 30 10

Capital Coata plus Oparating, Life Cycle Costa 10 30 100

15
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d. Control evaluation score weighting end multipliers

Weighting fectore were determined for cost/benefit. Accident multipliers
were established to allow the comparison of controls from different
postulated accidente.

1) Cost/Benefit Weighting

Weighting factors were developed utilizing the cost/benefit scores as
en aid in differentiating among controls. The following tabulation
depicts weighting fectors from 1-6 with 6 being the highaat multiplier
for the greatest costlbenefit scora.

Cost/Benefit Rsnge Determination

20 1
40 2
60 3
110 4
130 5
200 6

Total raw scores for each control ara determined based on the
following equation:

[Feasibility+ Optimization+ Preference) x lCost/Benefit Weighting)= Score

2) Derivation of Accidant “Multipliers”

The ability to compare controls ecroas accidents for purposas of
determining invastmant strategies wes nacassary. To allow this, an
accident saverity multiplier waa devaloped. Figure 10 identifies the
basis for multipliers of 1-3 with the higher number bahg applied to the
most serious potential accident consaquances.

BV utilizing this multiplier, the final rating is derived from the following
equetion:

(Feasibility+ Optimization+Preferencslx (Cost/5znefitWeitrhtine)x (Accident
Multiplier) = Final Rating

16
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Figure 10

Derivation of Accidant “Multipliers”

Multiplier Accident Rediologicel “
with Controle

2 Orgenic Solvent 6

3 Organic Nitrate 8,800

3 Flsmmable Gas 23,400
(Flsmmable Gaa Detonation)

1 Spray Leak 4

2 Steam Intrusion OK
r

3 Seismic Event 23,400
(Flammable Gaa Detonation)

15,000 (Spray Leak)
L

Toxicological “

40

1,000

500’

OK

93

500’

NQtOa: a. Onsite receptor
b. Based on Beyond Evaluation Baais accident

calculation foronsite toxicological consequences
using 50% mateoroiogy

17
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e. Control criteria definitions

The control criterie definitions were developed by the RL participants of the
lCDT meetings. Four categories were identified for the control criteria:

1) Feeeibility of implementation
2) Optimization of controls
3) Preference of control suite
4) Cost/benefit

The categories end the criteris (with definitions) sre provided below.

1) Feasibility of Implementation

Controls thst affect tha TWRS Progrem mission, thet would curtsil
criticel activities, such SS, saltwell pumping and/or weste
consolidation, snd would heve animpect on operations. Controls with
s high impect on operationa would:

● Curtail oparetions thst affect the TWRS mission. —.

. Curtail future cleanup operstions(a.g.i hi9h-level orlow-leval
waste treatment).

● Prevent TWRS from maeting waste voluma projection goals.

. Prevent TWRS from echieving axternal commitments.

Controls that sffect “As Low As Reasonably Achievable (ALARA)”
projections or current operational practices (e.g., training, steffing
levels, Conduct of Operatione practices) andwould have an impact on
workers. Controls with ahighimpecton workers would:

● Require additional manpower thsn thet alresd y required.

. Increese exposure or impose additional hezards to the worker.

● Require workers to heve significantly more treining to be
qualified to perform activities.

18
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Controls that ara readily sveilable snd proven in tha industry to be
reliable. Controlathet have ahigh technical feasibility would:

● Be an off-the-shelf piece of hsrdwsre.

● Heve s high known reliability fector bssed on industry
experience.

Controls thst prevent the accomplishment of any of the Hanford
Strategic Gosls would hsve sn impact on the Hanford Site sndlor
TWRS mission. Controls that would hsva s high impact on the mission
would prevent Hanford Site progrsm elements, other than TWRS, from
performing their mission (e.g., K-Bssin Sludge Storage).

A control waaconeideredof high valua for consideration, if itariak
reduction benefits could be fully realized within the naxt fiscal year. A
Iow rating wasgiven forup to three years. Greater than thraa years to
full implementation would result in the control not having passed initial
prescreaning.

Byinstalling some controls, new hazards may ba created. Controls
that would receive shighnegative rating in this category would cause
an increase in the risk of any hazard through its installation.

2) Optimization of Controls

BdiMiw

Controls which araconsidared raliabla, and would recaive high ratings,
are controls that:

● Perform thetask aelected for with minimal false alarma.

. Capabla of oparating within a dafined environment for an
extendad period of time.

,...

. Require little or no maintenance.

19
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● Require limited administrative controls,

● Provide accurate data in a timaly manner.

● Have tested/proven technology.

Controla which would receive low ratinge would:

. Generslly be complax.

9 Heva a significant potential for felse “indications.

● Require subatantiel administrative controls.

Controls thet take human factora into consideration ere controls that
are easily operated and maintained by qualified personnel. Controls
thetreceive a high rating are:

. Of minimal psychological impact.

● Located in aress with minimal hazards to maintenance and -,

operations personnel.

● Positioned to ensure that information ia eaaily retrieved by
maintenance and oparetions personnel.

. Cauae minimal impact to personnel workloed.

Controls thet would receive low ratinga ere:

● Controls that present a hazard to maintanence snd operations
personnel.

● Controls that are difficult for maintenance end operations
personnel to use.

● Controls that are not accessible to maintenance and operation
personnel

20
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Controls that are applicable to multiple accidenta have graatar benefit
than controla applicable toonlya single accident. Toachiavea high
rating, tha controls should:

● Achieva beneficial effects directly to the prevention or
mitigation of mora than one accidant.

● Not dagrada the effactivanasa of existing or planned controls.

Controla would ba rsted low if:

● Degraded planned or existing controls.

. Incresaed the probability or consequences of accidants.

Controls are deemed compatible and given a high rating if they:

. Do not dsmage the effectiveness of other controls.

. Do not craate new hazsrda.

● Do not incraeae the consaquances or probability of known
accidents.

● Enhsnce axiating controls.

21
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3) Preference of Control Suite

Certain characteristic of tha controls can ba comparad to eatabliah
preference. It is generally more deeireble to prevent an eccident than
to minimize tha impact aftar the accidant occurs. Enginaarad control
featuraa hava bean found to ba more raliable than administrative
bacauae they normally do not raquire a daciaion and action on the part
of operating paraonnal. Pasaiva controls are ganerally mora Iikaly to
function proparly than activa controls becausa no physical movement
or operation is raquirad for them to function. Each potantial control
waa scored basad on these characteristics.

. Pravantion ia prafarrad bacauaa graatar aafaty exiata if tha
event doaa not happan.

● Mitigation is rated Iowar becauaa limiting the effact of an avent
is lass of a consideration to safety than pravanting tha avant.

● A combination of pravantion and mitigation would receiva a
madium rating.

● Enginaared aolutiona rely on a feature that performs a
daaignated function that ia not dapandent on human interaction
and ie ratad high.

● Administrative faaturea ara aaaumed to rely on human
interaction which is ganerally less raliabla than engineered
faaturea and ia rated low.

. Combination of anginaarad and adminiatrativa solutions ara
rated madium.

FhsSVa Over MM

● Paaaive featuras ganarally parform the safety function without
addad anargy or activation. Pasaiva faeturaa are highly reliable
and are ratad high.

● Active faaturas parform the safety function with the addition of
energy Or activation. Active features are Iasa reliabla and are
rated low.

22 -.,
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4) Coet/Benefit

To determine a score for coetkranefit, the judgement of Contractor end
DOE representatives wes relied upon beceuee actuel cost estimates
and risk analyaes were not available.

Qualitative, and if available, quantitative decraase of doss and/or
frequency were determined ralative to tha risk evaluation guidelines.
Generally, the judgemant of the personnel presant wss the baais for
determining tha benefits.

● Rating per level of risk improvement

Low rating Risk improvement <5%
Medium rating Risk improvement 5% to 25%
High rating Risk improvement > 25%

In performing the costlbenafit enalyais both toxicological and
radiological risk, end on-site end off-site consequences wara
considered.

Coats ~ Ltfe Cvcle Coats ij.GQ
,,

● For the purposes of tha evaluation, tha judgamant of personnel
praaent wss used as the basis for coat expectations.

. LCC wera considered in tha evaluation. The costs include initial
capital cost, dasign, construction, installation, operations,
maintenance, decontamination and dacommisaioning, and
dispossl. Controls heving a low LLC would receiva e high
rsting.

. Control options that had low secondary costs (i.e., secondary
waate genarstion) raceived high ratings.

. Wkh the implementation of a control, certein costs could be
evoidad. The costs includa:

If an sccident is prevanted, the coat of recovery ia
avoidad. Avoided coats include environmental damage,
site claanup, facility repair, and potential injury to
people. High ratings ware given when the potantial cost
avoidanca waa judged to be high.

23
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The elimination of sdministrativa controls by
implementing a new control. High ratings were given
whanthepotantial coet avoidsnca waa judgad to be
high.

. Control LCC wara dafined ss follows:

Low LCC < $5M
Madium LCC $5M - $20M
High LCC > *20M

3. ICDT Meeting Strustura

Maetinga were scheduled for each day during the period Jsnuary 22-31, 1997. The day
prior to aach maeting, a packaga wss given to aach of the participants identifying the
specific accidant to ba covered tha next day. Tha package consisted of tha accidant
analyais writaup from the FSAR and a hard copy of the accidant presentation.

The agenda for aach day was structural as follows:

a. Reviaw previous day’s results;

b. Present accident analysis and pravioualy idantifiad controls;

c. Discuss (brainstorm) potantial controls;

d. Apply control preacraening critaria ;

e. Evaluate selacted controls; and

—.

f. Summarize the day’s results.

24



DOE/RL-97-26
Revision O

Ill. CONCLUSIONS

Final qualitative evaluation of the full aat of potantial additional controls aupportad by the
scoring proceaa waadiacuaaedon January 31, 1997. Resulting planned modificationaintha
content of the FSAR and othar actiona aredeacribad intha following aectiona.

1. Control Modification

The ICDT process identified promising controls for further evaluation. Becauae the proceaa
waa qualitative, final decisions on the control suite will ba baaed on analytical proceaaes of
FSAR preparation and revisw.

Figure 11 dapicta the numerical results from tha evaluation of potential additional controls.
From the evaluation and diacuaaion among RL-TWRS management, several controls were
selacted for analyais in tha FSAR. For each of the following accidant acanarioa, it waa
determined appropriate to evaluate tha effectiveneaa of the Iiated controls and incorporate
the results in tha FSAR, prior to submittal to RL for approval.

Organic Salt-Nitrate Reaction Tank farm evacuation based on
temperature and pressure alarma

Spray Leaks Leak detectors in valve pita

Staam Intrusion Blanking of steam jet lines used in ths
transfer of waate

Saiamic Evsnt Addition of seismic monitors within the
200 srea

To address the organic solvent fire and flammable gas deflagration accident scenarios, a
study will ba included in the Fiscal Yaar (FY) 1998 Multi-Yaar Work Plan (MYWP) to
determine tha feasibility of establishing an inert atmosphere within tha head apace of each
waate tank. If the control ia daterminad to ba feasible, it will be incorporated into the next
updata of the FSAR.

Two of the proposad controls, blanking of steam jet lines and seismic monitors, praaent a
considerable banefit towarda raducing risk in TWRS operationa. Blanking of steam jet lines,
for example, will eliminata the steam intrusion accident scenario completely. Aa a result,
the Contractor should svaluate what impacta would result from blanking the steam jet Iinea
during FY 1998 and to complete installation of seismic monitor controls in tha 200 area
within tha next thres yaara.
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2. Selected Accident Reanalyeia

During discussions, it wss datarminad that some reanalysis ia necaaaary to achieva a
minimum technically cradible result. Savaral apacific componante of tha analysis wera
determined to beessential forthe FSARtobeapprovad. Thieiabased ontharacognition
that asedditional wsatacharactarization andaafaty iseuaareaolution dsts becomes
available, furthar analytical enhancementa will ba accompfishad and included in futura
updatea of the FSAR. The following enhancementa ware identified fortheepproveble
FSAR:

e. Account for reelistic plume rise and plums depletion models in the analyzed
scenarios;

b. Rafinethe modalingof valvapit sizafor thespray laakacenario analysis; and

c. Modify tha ataam intrusion event to account for sctual staem introduction
ratea expectad.

3. Futura FSAR Commitmanta

Nospecific items were identified aaarasult oftMaprocaas. However, several generally
recognized factaahould be clearly atetad in the FSARthet hava future implication
including:

a. In several cesea, tha eccident anelyais covers topics that ara unresolved
eafety issues, that of nacessity, muet be baaad on conservative sasumptiona
at thia tima. Aatha Safety Ieauaa Raaolution Program achiavea a mora clasr
undaratanding, new knowiadge will be raflactad in FSAR annuel updatas.

b. The sourca term is axtremely conservative and will be updated based on
wasta characterization.

c. Thie FSAR represents a phaaad upgrade of the TWRS Authorization Beaia and
reflects on an avolving undaratandlng of the raal risk intha TWRS operation.
It is the judgament of experts preparing and reviawing the FSAR, that the
currently calculated risk aa implied by the accidant anelysia is graater then the
real risk.

d. The real risk of TWRS is manegad and minimizad by engineered and
administrative controle salacted from a combination of analyais and axpart
judgemant. Aatheprocaas toupgrada the WRS Authorization Baaia
continues, and riakscen bemoraraalietically anelyzad basad oncradibie data,
Iesa conservative judgement will ba defandsble.
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TWRS FSAR Integrated Control Decision Meetings
Meeting Minutes

January 22, 1997

These minutes and the attachments documant the material covered and processas
discussad at the Orientation and Planning Sessions to be used during the series of
FSAR Integrated Control Dacision Taam maetings. Tha serias of meatings will
provide DOE-RL tha information and forum to provide “directed” input into the
FSAR at this time, instasd of waiting until the Safety Evaluation Report (SER) stage
to impose additional controls or future commitments.

Observers to these sessions, either in the room or linked via a teleconference were
DOE-H(2 (EM-4, EM-38, and FDH S-3) personnel and DNFSB staff. The attendance
sheet is attached.

The Orientation Session agenda is attached, as well as the formal presentations
presented by Jon Young (Hazard and Accident Analysis) and Larry Kripps
(Contractor’s FSAR Control Selection Process). Following the braak, a brief
discussion was bald on the FSAR Rasults to date and ongoing work.

.
The next major discussion focused on which “selected” accidents tha team was
scheduled to review. Tha taam reviewed the logic used to ganerate the initial list
of accidents. The logic was developed using a recommendation from Ed Lipke’s
work associated with SEN-35-91 and the BIO results.

Following group discussion, DOE held an executive session, and for this series of
meatinga, dacided that the accidents to be reviewed at this time were the six
accidents reported in the FSAR as still being above risk evaluation guidelines
(radiological and toxicological) with controls appliad. The accidents that meet this
criteria are Organic Solvent, Organic Salt-Nitrate, Seismic, Flammable Gas, Steam
Intrusion, and Spray Leaks.

The daily agenda and meeting objectives were reviewed. The meeting objectives,
as modified, are attached.

The remaining morning discussion focused on control selection criteria (or values).
The criteria the Contractor used waa reviewed followed by a brainstorming aesaion
for the criteria appropriate for this raview. DOE then met to prioritize/weight the
criteria and flowchart tha procass for application.

The Organic Solvent review material was handed out. The session ended at
3:00 p.m.

A-l
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TWRS FSAR Integrated Control Decieion Meetinge
Attendance List

Jenuary 22, 1997

Nsms

Gary Dunford TWRS, DESH

Steve Wiegman RL-TWRS

Joe Bevelacqua RL-TWRS

Larry Kripps TWRS, Scientech

Dennis Irby RL-TWRS

Fran DeLozier TWRS, LMHC

Keith Hampton TWRS, FDH

Rtck Tedeschi TWRS, LMHC

Surya Maruvada ES&H, FDH

Ko Chen RL.TWRS

Jon Young TWRS, MSI

Don Foss TWRS, GSSC

Ben Harp RL-TWRS

Diane Clark RL-TWRS

Mark Jackson RL-ESH

Carol Sohn RL-TWRS

Maureen Hunemuller RL-TWRS

Michael L, Cowen wSRC

Vince Saladin RL-TWRS

Michael Mtkolanis DOE-HO, S-3

Sandy Trine RL-DNFSB Liaison

Paul Gubanc ONFSB Hanford Representative

Via Teleconference

Ttm Veneziano FDH S-3 (on detail to 00 E-HII)

Chandra Majumdar DOE-HO, EM-4

Tom Wright 00 E-HCI, EM-3B

Ralph Arcaro DNFSS
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TWRS FSAR Control Decision Review Meetings

Jenuery 22-31, 1997

January 22, 1997 Agenda

7:00-9:30 em.

Introductions

Hazard Analysis/Accident Analysis Young

Control Decision Process/Criteria Kripps

Current Status of TWRS Risk Dunford

Safety Analysis Evaluation/Path Forward Dunford

9:30-10:00 a.m.

E!kul@9 10:00-12:00 p.m.

Daily Agenda

Objectives

Results

Ground Rulas

Open Discussion

A-3



-.

.-%



DOE/RL-97-26

Revision O

TWRS FSAR Integrated Control Decision Meetings

The FSARhas several accidents with scenarios eboveevaluation guidelines. DOE
needs to evaluate selected accidents to ensure that an appropriate set of controls
are committed to es part of the FSAR.

1. Are there existing or near term controls that could be applied to
further reduce selacted accident consequences/frequency?

2. Are there future hardware installations, investigations, or analyses
that should be “committed” tothatcan practically/reasonably reduce
accident consequencaalfraquency?

S91Ulkm

Establish aRL-Contractor team toevaluate controls using a modified “control
decision process'' similar tothatused during FSARdavalopment. The output from
tha joint DOE/PHMC Integrated Control Decisions Meetings areexpected to be
supplemental controls, inputs into selected accident reanalysis, and future FSAR
commitments.

Usethe control decision process onsalectad accidents, and the related itams that
the Contractor recommended forconaideration in FSAR Section 3.3.2.3.5,
“Planned Design and Operational Safety lmprovemants,’’ toidentify supplemental
controls, inputato aalectad accidant reanalysis, and future FSAR commitments.

Rate IiLue

Wednesday
Thursday
Friday
Monday
Tuesday’
Wadnaaday
Thursday
Friday

1122197
1 /23/97
1124/97
1127197
1128197
1129/97
1130197
1 /31 t97

7:00-12:00 p.m.
7:00-12:00 p.m.
7:00-12:00 p.m.
7:00-12:00 p.m.
10:00-12:00 pm,
7:00-12:00 p.m.
7:00-12:00 p.m.
7:00-12:00 p.m.

Tuesday ’sheeting will beheld at2704HV, Room G229,
beheld inthe Fadaral Building, Room 249. Thara will be
a.m. each day.

IQ&

Orientation/planning
Organic Solvent
Organic Nitrata
Spray Leaks
Spray Leaks
Flammable Gas
Steam intrusion/Seismic
Saismic/Flammable Gas

All other meetings will
a break from 9:30-10:00

..

——— —.—
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FSAR Development

Tank Waste Remediation System
Final Safety Analysis Report

Hazard and Accident Analysis Process

January 7997
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FSAR Development

TWRS FSAR Chapter 1-5 Integration
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Jllmii FSAR Development

Hazard Analysis Process
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FSAR Development

Candidate Accident Selection

All hazardous conditions identified as having the potential for
significant offsite (S3) or onsite (S2) consequences.

● Release attribute assignments
● Binning

release attribute
cause

● Selection criteria application to each release bin
- bounding consequence
- highest risk (frequency and consequence)

unique
● Representative set of accidents for hazardous

conditions identified

A-8
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m FSAR Development

Accident Reconciliation

I
Results in identification of accidents for quantitative analysis.

. Determines set of representative accidents analyzed

I based on consideration of:

accident phenomena
I

- bounding consequences

representative cases

● All hazardous conditions (S3 and S2) rebinned
ug

g%<~
by set of representative accidents

~ul~y
3N
00)

A-9



FSAR Development

Risk Guidelines

Event frequency Event frequency Effective dose equivalent mSv

category (yr-’) Onsite I Offsite

Radiological risk guidelines

Anticipated >Iozto 10° 5.0 E-03 (0.5) 1.0 E-03 (0.1)

Unlikely >104 to <10”2 50.0 E-02 (5) 5.0 E-03 (0.5)

Extremely Unlikely >lo-6 to< 10-’ 100.0 E-01 (10) 40.0 E-02 (4)

Event frequency Event frequency Primary concentration guidelines

category (yr-’) Onsite Offsite

Toxic chemical risk guidelines

Anticipated >Io-zto 10° < ERPG-I s PEL-TWA

Unlikely >lo4to <lo-2 < ERPG-2 < ERPG-I

Extremely Unlikely >lo~toglo4 < ERPG-3 s ERPG-2

o
ERPG = Emergency Response Planning Guideline

o
m-.

PEL = permis~ble exposure limit #a

TWA = time-weighted average
<~
~fnON
~NOm

J )
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ma FSAR Development

I Accident Analysis: Provides a quantitative assessment of
I

accident consequences with and without controls.

I

●

●

●

●

●

Developed details of accident scenario to address
topography

Unmitigated (without controls) consequences based on
deterministic, bounding approach

Assessed frequency of accident to support control decision
process

Assessed mitigated (with controls) consequences if one or
more controls were accident mitigators

Identified key assumptions/sensitivities to address
~

m~
level of conservatism in results to support control

~JJ<~~w
decisions

~y
~w001
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FSAR Development

Tank Waste Remediation System

Final Safety Analysis Report

Control Decision Process and Criteria

January 1997
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m FSAR Development

Attachment 1- Hazard/Accident Analysis Results

Hazard/Accident Title:

Hazard/Accident Scenario Summary:

Major Assumptions:

A-15



m FSAR Development

Attachment I - Hazard/Accident Analysis Results (cent’d)

HAZARD/ACCIDENT RISK (WITHOUT CONTROLS):

Frequency:

Consequences:

Receptor/Hazard

Off-Site/
Radiological

On-Site/
Radiological

Off-Site/
Toxicological

On-Sits/
Toxicological

Calculated

~Dose/Exposure Anticipated

I Unlikely

I
0.5 rem 5 rem 25 rem

I 5rem I 25rem I 100ram

1 1 1

1 1 1

116 J
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Attachment II - Hazard/Accident Topography

HAZARD/ACCIDENT TITLE:

APPLICABLE TWRS FACILITIES AND OPERATIONS:

HAZARDOUS CONDITIONS REPRESENTED BY ACCIDENT:

BIN ID Materiel et Hazardous Condition Cause Like Cet Safety Cause Rep
Risk cons GrP Acc

Cat

A-17



FSAR Development

Attachment Ill - Existing and Possible Alternative Controls

PART A
HAZARD/ACCIDENT TITLE:

Eff@ of the Control on Skk

COnE?dopEiOn controlFIJmuOn COnflOb

ITw.)” off-she On-Sits off-site on-she F=llhv Optilnizsdon
R* Rml Toxk Toxic WOzker

1.ExkElng

Il. possibleAlfemmta COntrOIS

E k mglnwred
A k ~Uv@
P k prevelniw
M k mltlgafiw

1.18 )
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m FSAR Development

Attachment Ill - Existing and Possible Alternative Controls

PART B (OPTIONAL)
HAZARD/ACCIDENT TITLE:

1
controlOptklll Capitalcost OpemtingCast Facility Emironnlentd Mi$alon

worker Com@ancaImpacts Impacts
AIAFIA Impacts

A-19



mill FSAR Development

Attachment IV - Selected Safety SSCS and TSRS
HAZARDIACCIDENT TITLE:

TWRS FACILITY AND/OR OPERATION:

SAFETY STRUCTURES, SYSTEMS OR COMPONENTS (SSCS):

Ssc &P%-i SAFETY FUNCTION Comments

.
SC is safaty class
SS is safety significant

TECHNICAL SPECIFICATION REQUIREMENTS (TSRS):

TSR SAFETY FUNCTION COMMENTS

I
1.20 ]
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FSAR Development

Control Decision Process

Technical

A-21
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FSAR Development

Process to Identify Controls

FFF
+

I SafetySSC,md TSb fw TWlt.S

Fact!,tyu,d -cm,

A-22
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Jllm FSAR Development

Control Decision Criteria

A-23
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FSAR Development

Control Decision Criteria - Bases (DOE)

1 DOE Order 5480.23, Nuclear Safety Analysis Reports,
Change 1 (1994)

/
DOE Order 5480.22, TechnicalSafety Requirements, Change
2 (1 992)

DOE-STD-3009-94, Preparation Guide for U.S. Department
of Energy Nonreactor Nuclear Facility Safety Analysis
Reports

A-24



m FSAR Development

Control Decision Criteria - Bases (PHMC)

WHC-CM-4-46, Nonreactor Facility Safety Analysis Manual

J

Section 6, “Technical Safety Requirements,” Rev. 1,
Change 1 (i.e., Appendix B, “Guidance for the Selection
of Technical Safety Requirements”)

Section 7, “Risk,” Rev. 4

Section 9, “Safety Systems, Structures, and
Components,” Rev. 2, (i.e., Table 1, “Safety Systems,
Structures, and Component Criteria”) o

0
g~
<1-



, ma FSAR Development

Control Decision Criteria - Additional Criteria

I ● Controls are primarily limited to existing SSCS.
Exceptions were made if the control could be rapidly
implemented and no reasonable alternative existed.

“ Control preferences are as follows:

I
- Controls that prevent the accident versus those

that mitigate its consequences

- Passive engineered versus active engineered
1
I controls

- Engineered controls versus
controls

A-26



FSAR Development

Control Decision Criteria - Additional Criteria

●

●

Controls providing significant defense-in-depth are
classified as safety SSCS or are elevated to a TSR
control

TSRS are ~ developed for postulated accidents
resulting in only toxicological or environmental
consequences

SSCS are rml classified safety class or safety
significant solely for preventing or mitigating
postulated accidents resulting in environmental
consequences

j

I

!. 27
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I FSAR Development

I

I Control Decision Criteria - Additional Criteria

● Control reliability, availability, and maintainability

“ Control effects on facility workers (i.e., increased
radiation doses or toxicological exposures - as low as
reasonably achievable issues) -

● Control optimization and integration

● Control cost/benefit

● Control human factors impact

“ Control impact on TWRS mission

A-28
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WiMiL FSAR Development

I

Tank Waste Remediation System
Final Safety Analysis

Control Decision Process

January 7997

Report
Mechanics

A-29
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Jm FSAR Development

Objectives of Meeting

. Review control decisions for accidents presented

. Identify recommendations for managing risk “
Additional controls for inclusion in FSAR
Controls for future implementation
Analytical activities to improve the understanding of risk

c Deliverables
Minutes of process (Dunford)
Letter with recommendations for future funding (DOE)
Path forward on FSAR

A-31
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FSAR Development
I

Meeting Ground Rules

● Discussion focused on reasonableness of suite of
controls

● Control decisions will be made in the context of the
existing control

. Limit discussion to those items which relate to
waste storage and transfer

A-33
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TWRS FSARlntegreted Control Decision Meetings
Meeting Minutes

Janua~ 23, 1997

Organic Solvent Fire Accident Scanario Controls Evaluation

The attendance sheet for this meeting is attachad. DOE Heedquartars (EM-4 and

EM-38) personnel were involved by telaphone. A revised schadule of the ICDT

meeting was handed out sdding the Staam Intrusion snd Seismic Event accidant

scenarios to the list of eccidants to be reviewed and removing Pool Leaks.

Larry Kripps presented the Organic Solvent matarial, presenting background,

assumptions, axisting controls, and future considerations. There ware extensive

discussion as the taam probed avenues and ideas to better understand potential

control schemes. The team then brainstormed potential controls.

Following the braak, DOE parsonnel developad screening critaria and performed an

initial screening on the potential controls. Than the team raformed and ran the

ramaining potential controls through tha criteria. The completed evaluation sheets

are attached along with the complete list of potential controls considered.

The Organic Solvent session anded at 3:00 p.m.

The Organic Salt-Nitrate review material was handed out. The Organic Salt-Nitrate

Accident Control Dacision maeting will be bald at the Fadaral Office Building,
Room 249, from 7 a.m. through noon on Friday, January 24, 1997.

e-l



—.—



DOEIRL-97-26

Revision O

TWRS FSAR Integrated Control Decision Meetings
Attandees

January 23, 1997

GarvDunford

Steve Wleansan

Joe Bevelacaua

Larrv Krilr!Js

Dennis Irbv

Keith Hanmton

Rick Tedeschi

Suwa Maruvada

KO Cherr

Jon Younrz

DonFoss

Bill Cowley

BenHaro

RyanDodd

CarolSohn

Tom Geer

MichaelL. Cowen

VinceSaladin

MichaelMlkolanis

BobCash

PaulGubarsc

Via Tele(

ChandraMaiumdar

TWRS.DESH

RL-TWRS

RL-TWRS

TWRS.Scientech

RL-TWRS

TWRS,FDH

TWRS,LMHC

ES&H.FDH

RL-TWRS

TWRS,MS]

TWRS.GSSC

TWRS,DESH

RL-TWRS

200East Operations, LMHC

RL-TWRS

TWRS, DESH

WSRC

E
reference

DOE-HO.EM-4

38
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FSAR Development

Tank Waste Remediation System
Final Safety Analysis Report

Organic Salt Solvent
Accident

January 1997
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~ OrganicSolvent Fires

I

I Ignition of the separable-phase organic solvents present in the Hanford
waste tanks.

Possible Accident Scenarios

● Pool Fires (area greater than 1 m3)

/
● Puddle Fires (area less than 1 m3)

1

I
I

● Wick-Stabilized Fires (solvent permeated sludge or salt cake)

k.,



I JlmA OrganicSolvent Fires

cc denti Description

Potential Accident Initiators

1
● Lightning and vehicle fiel fires for organic solvent pool/puddle

I fires

I ● Lightning, vehicle fiel fires, and hot metal resulting from use
of a cutting torch (not sparks or slag from welding) for wick-
stabilized fires

B.5
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OrganicSolvent Fires

ccident Analys s Resui lts (Without Controls)

Initiator Probability

“ Lightning (per tank) 3.0 E-5

● Vehicle fire (per tank) 4.3 E-5

● Flame cutting (per tank) 1.0 E-3

} $-8 )
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OrganicSolvent Fires

.
ccldent Ana lysis Results [Without Cent@

Calculated Accident Consequences

●

●

The maximum cases for pressure and vacuum do not result in a loss of
containment due to structural damage to the tanks.

The maximum cases for radiological and toxicological consequences do
not exceed off-site risk evaluation guidelines

The maximum cases for radiological consequences (6. 1 rem, 5.6 rem)
exceed the on-site risk evaluation guidelines (5 rem)

The maximum cases for toxicological consequences exceed the on-site
guidelines (ERPG-2)

n

B-9



OrganicSolvant Firas

Selected Controls

Safety SSCs

I
● Physical barriers around above ground waste tank structures

I

“ SST, DST, and AWF tank structures

i
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/lmlii OrganicSolvent Fires

Selected Contro s1

TSRS

9 AC:

I

Ignition Controls

Intrusive Controls (TSR 5.10.2a)

● Stop INTRUSIVE activities in tanks with a potential organic solvent
hazard when lightning is identified within a 30 mile radius of the tank
farm.

● Secure equipment in lowest position (e.g., lay down equipment elevated
above the tanks and lower crane boom) if lightning is identified within 30
miles of the tank farm.

● If flame cutting is performed where debris could fall onto the WASTE
surface in a tank with a potential organic solvent or organic salt- U
nitrate hazard, a barrier or device is required to prevent hot metal ~ 0
from falling on the WASTE surface. 2.$g.b~y

~w
oat

B-II



OrganicSolvent Fires

Vehicle Controls (TSR 5.10.2b)

9 Vehicle access within the tank farm boundary shall be limited to vehicles
whose fiel systems are protected from damage to the integrity of the fiel
systems caused by potential collisions with tank structures (e.g.,
mechanical protection such as a skid plate on the fiel tank or reservoir
tanks physically located higher than risers).

● Establish controls to limit vehicle speeds within the tank farms.

● AC: Emergency Preparedness (TSR 5. 14.2c)

Emergency response plans for a fire shall include response procedures based on
the type, location, and size of the fire to protect the offsite public, onsite. .
worker, and facility worker (e.g., firefighting coverage and response,
limitations on TWRS activities, site evacuation).

g
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OrganicSolvent Fires

Selected Contros1

● AC: Transfer Controls

Waste Compatibility Controls (TSR 5.12.2c)

● Evaluate the planned final state of both the pumped and receiving tanks
prior to WASTE transfer through a transfer system.

● AC: HEPA Filter Controls (TSR 5.18.2a)

VERIFY periodically that the HEPA filter and prefilter housing radiation level
is <200 mremhr on contact. Replace the HEPA filters and prefilters prior to
filter housing radiation levels exceeding 200 mrendhr.

B-13



OrganicSolvent Firas

! Selected Controls

I Defense in Depth

[
s Vehicle positioning spotters

● Existing and planned lightning protection (grounded air
terminals, grounded tank risers, and bonded instrumentation in
risers)

● HASP direction for workers to leave tank farm if lightning
strikes within 5 miles

I

● HEPA filter replacement typically performed at
100 red’hr

uo
zo< ~
L!:&O?
~w
Om
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am OrganicSolvant Firas

.
Accident Analysis Results [With Controls)

.

The selected controls reduce the probability of an organic solveni
I

by preventing or reducing the likelihood of the initiators. The

estimated frequency of an organic solvent fire, however, remains

unlikely and the calculated consequences are not changed.

fire

I

0.15



OrganicSolvent Fires

ev Parameters and Assu mr)tions/Sens itivitv Ana vses1*

Key Parameters and Assumptions

flame spread rate

over pressure

solvent pool area

fire extinguishment at 13% oxygen

tank parameters (headspace air volume, vent path flow
capacity, carryover of aerosols with vented gases)

ug

J i
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mllL OrganicSolvent Fires

Flu-ther Actions Cons dered.hggestedfo .i n~oing

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk:

● Inclusion of more rigorous treatment of agglomeration and deposition in the
atmospheric modeling of accident consequences.

Inclusion of momentum or buoyant (thermal) plume rise and initial source size
effects in the atmospheric dispersion modeling of accident consequences

Evaluation and incorporation, where possible, of emergency response actions in the
accident consequence analysis

Development and application of revised high-level waste radiological and
toxicological source terms for the accident analysis

Installation of additional lightning protection systems (e.g., additional grounded air
terminals, catenary network) for waste tanks

g
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OrganicSolvent Fires

Further Actions Co
.

nsidered/Suggestedf Ongoing

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk (cent’d’):

●

●

●

Complete the tank vapor space sampling program for all tanks.

Remove or reduce the organic solvent inventory in tanks (especially
tank 241-C-103)

Installation and operation of a radiation monitoring system for the tank farm areas

)
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am OrganicSolvent Fires

Further Defense Considered/Sugggg n~oi

Further Actions That Are Ongoing to Reduce the Calculated or Real
Risk:

● Finish planned lightning protection improvements (grounding and bonding)

● Vapor sampling to determine number of solvent tanks

● Refine conservative assumptions used in the safety assessment

Include aerosol depletion for radiological consequences

Include dilution of contaminants (jet mixing) at tank vent for
toxicological consequences

B-19



Organic Solvent Fire

DOEIRL-97-26

Revision O -

Accident - Initial Controls

TOMI Evduatad Control

s J Accelerate HEPA filter chenge out

L Prevent HEPA blowout

L HEPA filter protection

L Provide confinement of blowout

L Instell in-tenk equipment to accelerate evaporation

L In-tenk chemicel treatment

L f Inerting (vapor or eolid)

s J Ventilation fen interlock shutdown with CAM

s -f Fire coolent system

s J Alerming personnel dosimeters

L Alternate fuel source vehicles

s J Prohibit fleme cutting

s Limit fuel volumee in vehicles

s -/ Merkers at tenk risers

s J Lightning catanery system

L Eerly retrieval

s J Area radiation monitoring

Analysia Additional Calculetiona:

a. Reapirable Fraction Refinement ueing ICRP 30 Lung Model/lCRP 60
Methodology

b. Flame Srxaad Rate

e-zo —,
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Minimize Heedspace

Personnel Dosimetry -------- -

Increase HEPA Filter

ProhibitFlame Cutting

Maintain lnen

LightningCatena~
System

Area RadiationMonitors

Fire SuppressionSystem

CAM Interlock ... ., ,--- ‘

m

■ mmanm

!qqjl

-n

..——
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Organic Solvent Fire
Controls Criteria Rating

Control

Mhimize Headapace Using Bladder

Pemonnel Dosimefry

Incfease HEPA Filler Change Out Rate

Pmtribt Flame Cutting

Maintain Inert Atmosphere

Lghtning Catenary Syaiem

Markers at Tank Risers

Area Radiation Monito!s

Fire Suppreaaion System (Coolant)

CAM Interlock

Feasibility Optimization Preference Subtotal CosVSenefti Webhtirw FaUor Scora

9 39 21 69 40 2 138

42 73 3 lf8 110 4 472

67 03 5 165 110 4 660

42 73 14 129 110 4 516

37 100 21 158 110 4 632

59 100 23 182 130 4 726

100 64 23 187 110 4 746

58 66 3 127 40 2 254

37 33 12 82 60 3 246

47 80 12 139 110 4 666
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Accident
Organic Solvent Fira

Control Criteria Rating
Control:

Minimize Headapace Using Bladder

I

I

I



Control Criteria Rating
Accident
Organic Solvent Firs

Control:
Personnel Dosimetry

I
Criteria Level I Scors Commente

1. Feasibilityof Implementation

M Impact on Operations(TWRS) High 1 Veriebilii of radiition background,false alarms

H Impacton Worker Moderate 7 Additionaltrainingand maintenance

H Technical Feasibility Mcderste 7 Existingtechnologybut new appliition

L MissionImpacts Low 2

H Timeiineasof ControlImplementation Low 2 Available technology/Alarm Satpol“ntdetermination

H InatsllationRisk Low 23 Wom byworkers

Feasibilii Subtotal 42

2. Optimization of controls

m H Reliability Moderate 10 Potentialfor falee alarms
I

M Human Factors Practicality Mcderate 3
Iv

Psychologicalimpact of aiarrn
e H @p Iiibilii to MultipleAccidents H@h 30 Oacreaeaa in expoaurs time for apray leaks and other rsissaa events

H Compatibilityof Controls H@h 30 Wom by paraonnel

3. Preference of Controi Suite

M Preventionover Miiation Low 1 Mitigation

M Engineeradover Administrative Low i Administrative

M Passtie over Actiie Low

Preference Subtotal 1:
4. COsLJBanefit

H Quaikatie Benefitof Controls

z
mm

Low 10 No change to analysis
ID\
~, p

H Capi@lCosts plus Operating, Life Cycle Costs (LCC) Low 100 Administrationof program (#workers - office) mld. Q

Cost/Senefit Subtotal 110
gy

OR
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Accident
Organic Solvent Fire

Control Criteria Rating
Control:

Increaee HEPA Change Out Rate
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Accident
Control Criteria Rating

Control:

Organic Solvent Fire Prohibit Flame Cuffing

m
1

N
m

o
0

~:

4. r
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Ow
31
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Control Criteria Rating
Accident Control:

Organic Solvent Fire Maintain Ineti Attnoephere
(Inert Gas Circulation)

m
I
Nu

3. Pmferance of Control Suite

M Preventionover Miiation High 10 Preventionand mitigation

M Engineeredover Administrative High 10 Engineeredcontrol

M Passive over Actiie Low 1

Preference Subtotal I 21 0
0

4. CoatlSenefit ~:

H Qualiitie Benefitof Controls High 100 May reduce the estent of existingignitioncontrols
4. r
ml4. m

H Capital Costs plus Operating, Lte Cycle Costs (LCC) High 10 $10-1OOM
~y

Coat/BenefitSubtotel 110 0%

I
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Accldenti
Control Criteria Rating

Control:

Organic Solvent Fire Lightning Catenary Syetem



,

Control Criteria Rating
Accident Control:
Organic Solvent Fire Markere at Tank R}eere

Criteffa Level score I Comments

1. Feasibility of Implementation

M Impacton Operations (TWRS) Low 6 Large number per tank farm, wind, mainti!nanca requirementa

H Impact on Worker Low 23 Minimal impact, exposure, and baining

H Technical Feaaibilii Hgh 23 Off the shelf item

L Miiion Impacts Low 2

H Timelhaae of ControlImplementation High 23 Eesily implemented

H InstallationRisk Low 23 Mechanical fasteners waste no new events

FeasibilitySubtotal 100
r
2. Optimization of Controls

m H Reiiabilii Low 3 Wind, wafhar, nightviaibilii

t M Human Factors Practicalii Low 1 Leaa effectiw than epottere, mnfusing if many present
N
w HAPPI icabilityto MultipleAccMenta High 30 Minimizavehwlar impact

H Compatibilityof Controls High 30 No new hazards introdumd

I OptimizationSubtotall I 64 I I
3. Preference of Control wte

M Preventionover Mitigation High 10 Preventionand mitigation

M Engineered over Administratiie Moderate 3 EnginaeM and adminiatrafivecontrol

M Passive over Active Hgh 10

Preference Subtotal 23

4. CoafJBenefit

H Qualtatie Benefitof Controls

z

Low 10 Vei’y Iii change to smident frequency
~:

,H Capital Costs plusOperating, Lie Cycle Costs (LCC)

4. 1-
Low 100 Administrafiie reports ml4. Q

Cost/BenefitSubtotal 110
;?

0%

J I I



i

Control Criteria Rating
Accident Control:
Organic Solvent Fire Area Radiation Monitore
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w

Control Criteria Rating
Accident Control:
Organic Solvent Fire Fire Supreeeion Syetem (Coolant)

c
c
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Control Criteria Rating
Accident Control:

Organic Solvent Fire CAM Interlock
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TWRS FSAR Integrated Control Dacision Meatings
Maating Minutes

January 24, 1997

Organic Salt-Nitrata Raaction Accident Scenario Controls Evaluation

Tha attendance sheat for this maeting is attached. DOE Headquarters (EM-4,

EM-38, FDH S-3) and DNFSB staff ware involved by telaphone.

Larry Kripps presented the Organic Salt-Nitrate material, presenting background,

assumptions, existing controls, and future considerations. There was axtensive

discussion to understand the differences between tha Organic Solvant and the

Organic Salt-Nitrate accident scenarios and the potential controls schemes. The

taam then brainstormed potential controls.

Following the break, the team parformed an initial screening on the potential

controls. Then the team applied the ramaining potential controls to the criteria.
The completed avaluation sheets are attached along with the list of potential

controls considered.

Michael Cowen prepared some scoring options on how the avaluation criteria

could be used. Following group discussion, DOE took the action to finalize a

scoring/weighting method for the controls options. Michael Cowan naeded to
return to Savannah Rivar and Jon Young filled the role of facilitator for the

remaining meetings.

The Spray Leak review material was handed out. The Spray Leak Accident

Control Decision meeting will be bald at the Fedaral Office Building, Room 249,

from 7 a.m. through noon on Monday, January 27, 1997, end from 10:00 a.m. to

noon on Tuesday, January 28, 1997, at the TWRS Office Building (2704HV).

The Organic Salt-Nitrate seaaion ended at 2:30 p.m.

c-1
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TWRS FSAR Integrated Control Decision Meetings
Attendees

Janua~ 24, 1997

GaryDunford TWRS,DESH

SteveWiegman RL-TWRS

Joe Bevelacqua RL-TWRS

Larrytilpps TWRS,Scientech

DermisIrby RL-TWRS

Joe Meachasn DESH

RickTedeschi I TWRS,LMHC

SuryaMaruvada ES&H,FDH

Jon Young I TWRS,(MSI)

DonFoss TWRS,GSSC

Ben Harp RL-TWRS

CarolSohn RL-TWRS

AllenWebb FDNW

BobCash TWRS,DESH

RyanDodd ] TWRS,LMHC

StanBranch I RL-WSD

MichaelL. Cowen 1WSRC

VinceSaladin RL-TWRS

I MichaelMikolanis I DOE-HO.S-3 I

VIa Teleconference

TlmVenezirmo FDHS-3(ondetailto DOE-HQ)

ChandraMajumdar DOE-HQ,EM-4

Tom Wright DOE-HQ,EM-38
1

RalphArcaro 1DNFSB

c-2



..-.

-——— -- -——



E
cl)

G>
v)

*

m
s

a

C6
c
ii

u
m
a)

K

=

m
co

—

a

DOWRL-97-26
Revision O

m

u

—— -..



.-.,

-,



i

OrganicSalt-NitrateReaction

.
ccldent Description

Ignition of sodium salts of complexants (organic
complexants) present in the Hanford waste tanks-

8-
7-

6-

5-

4-

3-

2-
S=f;

1-

1
, , , ,

0510152025 30
Free Water [Weieht %)
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nlmmi Organic Salt-NitrateReaction

.
cc[dent Descr iption

Potential Accident Initiators

Q Chemical runaway

● Point source igniters ( >3.3 Joules)

- Lightning
- Hot debris from flame cutting or
- Hot filaments from equipment
- Vehicle fuel fire
- Rotary mode core drilling

) }5

welding

)
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OrganicSalt-NitrateReaction

.
cc dent Descrlptoni i

Topography

●

●

●

●

●

DSTS, AWF tanks
Pose no hazard because of supernatant above the waste solids
level

63 SSTS
SAFE

SSTS: 241 -AX-1 02, 241 -C-201, 241 -C-202, 241 -U-105
CONDITIONALLY SAFE

No UNSAFE tanks

82 SSTS, DCRTS, catch tanks, MlSF, waste transfer lines
Unassigned because of lack of information and analysis
(unsampled) J2;h~y

~wOm
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OrganicSalt-NitrateReaction

Radiological and Toxicological Consequences for
25 m3 (883 ft3) Organic Salt-Nitrate Reaction

With and Without Controls

Accident Consequences

Organicsalt-nitrate R8diilogkd, Sv (rem) Toxilogic.d
reaction

Frequency

Onsita Offsite Onsite Offsite

calculated Risk Cakulate Risk Cakuiated Risk c4culated Risk
dasa guideline d guideline SOF guideline SOF guideline

dose

Organicsalt-nitrate 8.8 E+o.l 5.0 E-02 7.3 E-o2 5.0 E-o3 1.4 E+05 1 160 1 Unkikely
reactionwithoutGOlltiOk

18.6 E+ 03) (5.0) (7.3) (0.51

Organicsalt-nitrate 8.8 E+O1 1.0 E-01 7.3 E-o2 4.0 E-o2 1.0 E+03 1 120 1 Extremely
reactionwith controls Unlikely

(8.8 E+ 03) (1OI (7.3) (4.0)

c-8
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OrganicSalt-NitrateRaaction

Selected Cent OISr

● AC: Ignition Controls

Intrusive Controls (TSR 5.10.2a)

● Stop intrusive activities in tanks with a potential organic salt-
nitrate hazard when lightning is identified within a 30 mile
radius of the tank farm.

● Secure equipment in lowest position (e.g., lay down equipment
elevated above the tanks and lower crane boom) if lightning is
identified within 30 miles of the tank farm.

● If flame cutting is performed where debris could fall onto the
waste surface in a tank with a potential organic solvent or

organic salt-nitrate hazard, a barrier or device is required to
prevent hot metal from falling on the waste surface.

u
o
m
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Qlmi OrganicSalt-NitrateRaaction

Selected Controls
Intrusive Controls (cent’d)

● [f welding is performed where debris could fall onto the waste
surface in a tank with a potential organic salt-nitrate hazard, a
barrier or device is required to prevent hot slag from falling on the
waste surface.

● When installing equipment (e.g., cameras, videos, lights, etc.) with
hot filaments in a tank with a potential organic salt-nitrate hazard,
a method shall be used to prevent these hot sources from falling
and contacting the waste.

Vehicle Controls (TSR 5. 10.2b)

● Vehicle access within the tank farm boundary shall be limited to
vehicles whose fuel systems are protected from damage to the
integrity of the fuel systems caused by potential collisions with
tank structures (e.g., mechanical protection such as a skid plate
on the fuel tank or reservoir tanks physically located higher g
than risers). ??

~:b~y
~u
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Organic Salt-NitrateReaction

Selected ControsI

Vehicle Controls (cent’d)

● Establish controls to limit vehicle speeds within the tank farms.

● AC: Transfer Controls

Waste Compatibility Controls (TSR 5. 12.2c)

● Evaluate the planned final state of both the pumped and
receiving tanks prior to waste transfer through a transfer
system.

● AC: Emergency Preparedness (TSR 5. 14.2c)

Emergency response plans for a fire shall include response
procedures based on the type, location, and size of the fire to
protect the offsite public, onsite worker, and facility worker
(e.g., firefighting coverage and response, limitations on ~
TWRS activities, site evacuation). P

;2.
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Organic Salt-NitrateReaction

Selected Cent OISr

● AC: Moisture Controls (TSR 5.15)

I Interim Stabilization
Emergency Pumping
Moisture Monitoring
Ventilation System Changes

● AC: HEPA Filter Controls (TSR 5.18.2a)

Verify periodically that the HEPA filter and prefilter housing radiation
level is s 200 mrem/hr on contact. Replace the HEPA filters and
prefilters prior to filter housing radiation levels exceeding
200 mrem/hr.

I

).13 )



] 1

1

Organic Salt-NitrateReaction

Selected Controls

Defense in Depth

● Vehicle positioning spotters

Q Existing and planned lightning protection (grounded air
terminals, grounded tank risers, and bonded
instrumentation in risers)

c HASP direction for workers to leave tank farm if
lightning strikes within 5 miles

Q HEPA filter replacement typically performed at
100 rem/hr

$B~:&O*~t.1
Om
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Iilm5 OrganicSalt-NitrateReaction

. . .
ccldent Analysis Results (With Controls}

The selected controls reduce the probability of an organic

salt-nitrate reaction by preventing or reducing the likelihood

of the initiators. The estimated frequency with controls is

extremely unlikely. Radiological consequences are the same

and toxicological consequences are reduced because the risk

guidelines (ERPG) change with frequency.
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OrganicSalt-NitrateReaction

!!(!(
. . .

ion 1

Sensitivity Analyses

●

●

●

●

●

●

●

Oxidizer is plentiful

Igniter strength

Salt cake specific heat

Spreading rate of reaction

Vacuum condition effects discounted

Actual fuel content is unknown

Aging effects not included

Fuel is in solution

Reactive waste is contiguous

C-16



I maim Organic Salt-NitrateReaction
1

I

Fu ther ActIons Cons[deredlSuggestedlOnaomg
. .

r
#

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk:

From Draft FSAR (Table 3.3.2.3.5-1)

●

●

●

Inclusion of more rigorous treatment of agglomeration and deposition in
the atmospheric modeling of accident consequences

Inclusion of momentum or buoyant (thermal) plume rise and initial source
size effects in the atmospheric dispersion modeling of accident
consequences

Evaluation and incorporation, where possible, of emergency response
actions in the accident consequence analysis

Development and application of revised high-level waste radiological and
toxicological source terms for the accident analysis

g
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Organic Salt-NitrateReaction

Furt er Act ons Conslde edlSuggestedlOngomgh
.

i
.

r

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk
(cent’d):

●

●

●

Perform additional waste characterization on SSTS to determine their
organic salt-nitrate reaction potential and to differentiate between
complexants versus other organics, rather than total organic carbon

Investigate saltwell pumping or washing with sodium hydroxide solution
to identify their efficiency in removing soluble organic species that could
cause propagating reactions

Installation and operation of tank spray system for SSTS with a high
potential for organic salt-nitrate reaction

Evaluate the potential for chemical runaway reactions especially in
actively ventilated SSTS

g
Installation of additional lightning protection systems (e.g.,
additional grounded air terminals, catenary network ) for waste

?@
E&

tanks
~~
~w
out
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OrganicSalt-NitrateReaction

Further Actions Considered/Sug.gested/Ongomg
. .

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk
(cent’d):

● Accelerate tank waste retrieval where retrieval can eliminate high risk
situations

● Installation and operation of a radiation monitoring
farm areas

From Control Decision Record (CDR)

● Add bulk water to tanks to ensure waste moisture

system for the

exceeds 20 ‘A

tank

I

● Ignition rxevention by adding fire barrier/retardant (e.g., “kitty litter) to
I s&face of waste to prevent~gnitor from coming into contact with waste

● Provide assured pressure relieving capacity to prevent tank dome u
failure o

~
< $

● Provide waste moisture monitoring instruments
~:b~y
~1.1
Om
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maii Organic Sak-NitrataRaaction

1 Further Defense Considered/Suggested/Ongoing
.

I
~ Further Actions That Are Ongoing to Reduce the Calculated or Real Risk:

Q Show Through Modeling and Monitoring that the Waste Cannot
Combust

~ TMACS
Neutron and EMI probes developed for in situ moisture
measurements
Moisture retention experiments on waste samples and
modeling are examining waste dryout

● Demonstrate that Ignition Sources are Adequately Controlled
Finish planned lightning protection improvements (grounding
and bonding)
Quantify ignition source requirements
Current safety analyses show controls do not bring u
accident within risk guidelines

??s



OrganicSalt-NitrateReaction

Further Defense Cons[de edlSug.gested/Onaolng
. .

r

Further Actions That Are Ongoing to Reduce the Calculated or Real Risk (cent’d):

● Demonstrate Through Experiments, Modeling, and Sampling that the
Waste Cannot Combust (Aging and Volubility)

Simulant Experiments
● Relative aging rates
● Trace metal effect on volubility

Corroborate Volubility and Aging on Tank Waste
● Analytical methods development
● Speciate tank waste samples (liquids and solids)

Quantify the Effect of Aging and Volubility

● Use sample data and history to estimate current conditions for
all tanks u

● Model future tank behavior during interim storage o

● Include effects of aging and volubility
7
2 :
E&~y
~tiOm
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Revision O
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Organic Salt-Nitrate Accidant - Initial Controls

ram Evaluated I Control
I

+1-+-
Sl{

J-L--
Slf

Acceleratefilterchangeout

Prohibitflame cutting

Markersat tank riser

CatenawIiohtninosvstems

Area radiation monitoringlpersonnel

Waste tank cooling system

In-tank chemical treatment

ISIJ

L-.L---
Tank sprinklers

Waste mixina

Prohibit/remove all ignition filaments

Revamp ventilation (s) to prevent tank pressurization andlor mitigate (L)
release

Additional saltwell pumping

Tank Misting
Add moisturelmonitoring
Foa Generator

Add surface fire retardant

Waste surface moisture monitoring

Tem!aerature/Evacuation Alarm

Smoke Detector Alarm

Sniffers (vapors)

Baffles to isolate waste

L Debris collector

L Selected retrieval

L New storage design

s J Ventilation coolers
Ventilation coolers (chilled air)
Recirculate coolant gas

s Coil insertion (cooling waste)

s Tarp/cover & gravel mix

L Rupture disk/separator

c-22
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ProhibtAll Ignition

L“Revamp Ventilation . .

MoistureAdditionAbove
20% .. . .

‘“”kArea RadiationMomtonng

LightningCatenay
System

ProhibitFlame Cutting

Increase HEPA Change

EvacuationBased on
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Control Criteria Rating
I

Accident Control:

I Organic Salt-Nitrate Tank Sprinklers

I

! Criteria Level score Comments
I

I
1. Feasibility of Implementation

I M Impact on Operations(TwRS) Moderate 2 Complex system

H Impact on Worker Moderate 7 Installationin-tankwlr
1

H Technical Feasibility Hgh 23 simple concept

L MissionImpacts Low 2 Hiih potentialFHJStie

H Timelinessof control Implementation Mcderate 7 Coulddo within3 yeara

H InstallationRsk Moderate 7

I
FeasibilitySubtotal 48

i; ?“ - mization of Controls

H Reliabilii Moderate
N

10 OatectimWmitiSficfIlimitedmeintekddesign for wintercorrrtiis
m M Human Factors Practicalii Mcdarata 3 Surveillance and maintenance

H APPIicdbilii to MuttiplaAcciients Low 3

H Compatibilii of Controls Moderate 10 Possible impact on HEPA filters

OptimizationSubtotal 26

3. Preference of Control Suite

M Preventionover Miigatkm Low 1 Wtigation

M Engineeredover Administrative Hgh 10 Engineered control

M Paeaive over Active Low 1

Preference Subtotal 12
0

w%

4. Coat/8anefit
ml~, p

H Queliitive Benefitof Controls High 100 significantlyreduws dose by ebouta factor of 10
ml4. m

H Capital Costa plusOperating, Life Cycle Costa (LCC)

~y
Moderate 30 COndtiOnal&Safe tanks -4 tanks- 10M (10 tanks)

0%

CostJBenefitSubtotal 130



Accident Control Criteria Rating Control:
Organic Salt-Nitrste Prohibit All Ignition Sourcee

Criteria Level score Comments

1. Feasibilityof Implementation

M Impacton Operationa (TWRS) Hgh 1 Loaa of visibiiii/leas of camera viewing

H Impact on Worker Moderate 7 Familiir practiceadiscontinued

H Technical Feasibility Low 2 Alkrnetivea notavailable or must be found.

L MissionImpacts Low 2

H Timeliness of Control Implernentstkm High 23 Quicklyscxmrrtpliihed

H InetellationRisk Low 23

FeasibilitySubtotal 5s

C-J 2. OptfnsIsatfon of Contrvle
t

H Reliabiliig
Moderate 10 Newwukmethode arektenWad

M Human Factors Practicalii Low 1 Some work will uae alternative methods(training,ALARA)

H @p Iiibilii to MultipleAccidents Hgh 30 Flammabb gee, organic advent

H Compab“bilii of Controls Low 3 May impact inetrumentetkm

OptimizationSubtotal 44

3. Preference of Control Suite

M Preventionover Mitigation High 10 Preventkm

M Engineeredover Administretiie Low 1 Adminstretiie control

M Passive over Actiie Moderate 3

H QualitativeBenefitof Contrda Low 10 Currentcontrolsprovidesignificantbenefit

H Capibl Cosk plusOperating, Life Cycle Cosk (LCC) Low 100 Some work will be done anotherway.

Cost/BenefitSubtotal 110
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Accident Control Criteria Rating Control:

Organic Salt-Nitrate Revamp Ventilation

n
t
Nw

a
w%Iv\~. p
ml4. Q
gy

0%



Accident Control Criteria Rating Control:
Organic Salt-Nitrste Moisture Addition Above 20%
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Accident: Control Criteria Rating Control:

Organic Salt-Nitrste Waste Tank Cooling
(Bulk Runaway)



Accident Control Criteria Rating Control:

Organic Salt-Nitrate Personnel Doaimetry

Criteria Level Ssors Comments

1. Feaalbllityof Implementation

M Impacton Operations(TWRS) High 1 Potential false aisrrnedue to background

H Impacton Worker Moderate 7 Addtional trainingand maintenance

H Technical Faaaibili Mcderate 7 Esiatingtechnologybut new appliin

L Miaaiin Impacts Low 2

H Timelinessof ControlImplementstkm Low 2 Available technology/alarm eat POI‘ntdetermination

H InatsllationRmk Low 23 Worn byworkers

n 2. Optimisation of Controls
1

H Reliibilii Moderate
w

10 Potentialfor false alarms
0

M Human Factors Practicality Moderate 3 Psychologiil impactof alarm.

H @p Iiibility to MultipleAccidents High 30 Oatacta estemal doss

H Compstibilii of Controls High 30 Wom by parsonnel

3. Preference of Conbol Suite

M Preventionover Mitigation Low 1 !Atigation

M Engineeredover Adminiatratfve Low 1 Adminiatrative

M PasaNe over Active Low 1

1 Preference SubtotalI I 3
I

E
~y

4. CoWSanafit ‘< s

H Qualii Senefit of controls

4. ~

Low 10
ml

No change to accident anaiyaia <. Q
o-

H Capital Costs plus Operating, Life Cycle Costs (LCC) Low 100 Adminiatratkmof prog
al

ram (#workers - office) 0%
CosffSanefitSubtotal 110



Accident Control Criteria Rating Control:
Organic Salt-Nitrste Area Radiation Monitoring

Criteria Level I score Comments

1. Feaelbllityof Impiamentation

M Impact on Operations(TWRS) Hgh 1 Adrltial S@SM to 0pSmta4maintain

H impact on Worker Low 23 ALARA banefit

H Technical Feasibiiii Low 2 Backgroundvariation,some accidents of shortduration

L MissionImpacts Low 2 .,.

H Timeiineeeof ControlImpiamentatiin Moderate 7 Installedutiliies raquirad

H InstallationRisk Low 23 Existinghardware and Iypical application

FeasibilitySubtotal I 58

n 2. Optimization of Controls
1

H Reliability Low 3 Placement whouma importanUvarietionof set pointw/oparatingcondtin
s

M Human Factors Practicaiii Moderate 3 Potentialfalse alarms, could be highmaintenance

H AppIibiiii to MuitiplaAccidents H@h 30 Numerous appliitions

H Competibifityof Controls HMh 30 No new hazard created ...

3. Praferance of Controi Suite .

M Preventkmover Mtigation Lew 1 Mitigationonly

M Engineeti over Administrative Low 1 Administrativecontrol

M Passive over Active Low 1

Preference Subtotal 3
0

w%

H QualitativeBeneft of Controls Low 10 Shortduration
~, &

H Capital Costs plusOperating, Life Cycle Costs (LCC)
~y

Moderate 30 Maintenance, installation,capital, life cycia COStS 0%
Cost/Senefit Subtotal 40
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Accidenti Control Criteria Rating Control:

Organic Salt-Nitrate Markers at Tank Risers

Criterfa I Level score Comments

1. Feasibility of Imptamentetimr

M Impact on Opemtions (TWRS) Low 6 Large number per tank farm, wind, maintenance requirement

H Impacton Worker Low 23 Minimal impact, espoaurea, and training

H Technical Feasibility High 23 Off the she~ item

L Miiaion Impacts Low 2

H Timelheaa of ControlImplementation Hgh 23 Easily implemented .

H InstallationRisk Low 23 Mechenicsl fasteners create no new events

FeasibilitySubtotal 100

0 2. Optimisation of Controls
,

H Reliability
w

Low 3 Wind, westher, nightviebitii
w M Human Factors Prscticalii Low 1 Lees effective than spotters,mnfuaing if many present

H @p Iiibilii to MultipleAccidents High 30 Minimizevehuier impact

H Compatibilityof Controls High 30 No new hazards introduced .

OptimizationSubtotal 64

3. Preference of Control Suite

M Preventionover Mitigation High 10 Preventionand mitigation

M Engineeredover Administrative Moderate 3 Engineered and edminisbative conboi

M Passive over Active High 10

Preference Subtotali 23 0
0

4. CoeUBenefit
$C
<w

H QualiWe Benefitof Controls

4. r
Low 10 VetY httlechange to accident frequency

ml4. Q

H Capital Costs plusOperating, LifaCycle Costs (LCC)
Ou

Low 100 Administrativereporta 31
0%

Cost/BenefitSubtotal 110



Accident Control Criteria Rating Control:
Organic Salt-Nitrate Prohibit Flame Cutting

Crfterfa Level score Comments

1. Feasibilityof Implementation

M Impact on Operations(TWRS) H@h 1 Current projectswould need to findalternate cuttingmethods

H Impact on Worker Moderate 7 Appkynew technqueahraining

H Technical FeasibYi Low 2 A&native availetilii applied to ument work

L M&ion Impacts Low 2

H Timehsaa of ControlImpfamentation Moderate 7 Must demonstratealternativetechnique

H InstallationRisk Low 23

FsssibititySubtotal 42

n 2. Optimization of Controta
,
g H Reliability Moderate 10 Prooftestingrequirad/distanceconstraints

M Human Factors Practicality Moderats 3 New approach may intialiyincrease errors

HAPP Iiibilii to MultipleAcciients H~h 30 Flammable gas, organicsolvent

H Competiblii of Controls H~h 30 hlo obviouswnfiii

OptimizationSubtotal 73

3. Preferenceof ControlSuite

M Preventionover Mitigation Hgh 10 Preventionand mitigation

M Engineeredover Adminielretive Low 1 Administrative

M Passive over Active Moderate 3

Preference Subtotal 14 a
0

4. CosUBenefit
%V
~. p

H Qualkatie Benefitof controls Mcderate 30 New techniquesmust be demonstrated.
ml4. Q

H Capital Costs plus Operating, Life Cycle Costs (LCC)
gy

Moderate 30 Cost of alternativemethodsis notwell established

CoeUBenetitSubtotal
0%

60
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Accident
Organic Salt-Nitrate

Control Criteria Rating Control:
Increase HEPA Change Out Rate

Criteria Level score Comments

1. Feasibility of Implementation

M Impact on Operetlons(TWRS) Low 6

H Impact on Worker Moderate 7 Increased tier dose

H Technical Feasibilii H@h 23 Demonatrsted

L MissionImpacts Moderate 1 Waste Minimizationimpacted

H Timeliness of ControlImplementation High 23 Easy

H InstallationRisk Mcderate 7 AMRA

FeasibilitySubtotal 67

n 2. Opunsization of Controls
1

H Reliability High 30
w

Only change out frequency is impacted

In
M Humsn Factors Practicalii Moderate 3

H Applimbi~@to MultipleAccidents High 30 019SnC solvent, HEPA filter fire

H Compatibilityof Controls High 30 E&stingmntrol

OptimizationSubtotsI 93 ..

3. Preference of Control Suite -

M Preventionover Mitigation Low 1 Mitigation

M Engineeredover Administrative Low 1 Administrative

M Passive over Active Moderate 3

Preference SubtotsI 5 =
ml-n
ml

4. CoeffBenefit
>, p

H QualitativeBenefitof Controls
ml

Low 10 0.1% onsite (rad and tox) -S- r preference for LT 4. Q
~~

H Capital Costs plus Operating, Life Cycle Costs (LCC) Low 100 0%

Cost/BenefitSubtotal 110



Accident
Organic Salt-Nitrate

Control Criteria Rating Control:
Evac Based on Temperature/Pressure

Alarm

Criteria Level Scora Comments

1. Feasibility of Implementation

M Impact on Operations (TWRS) Low 6 Operationsactivitiesnot limited

H Impact on Worker Moderate 7 Alarm set pm‘nt to be determined

H Technical Feasibtii Hgh 23 Establishedtachnolqy

L MissionImpacts Low 2

H Timelinessof ControlImplementation Moderate 7 Inetsllationand design are requirad

H Instsllafiin Rick Moderate 7

FeasibilitySubtotal 52

n 2. Optimization of Controte
1

w H Reliabilii High 30 Estsblkhed tachno@y
m

M Human Factors Practkalii Mcderste 3 Eateblishadtechnology/no additionaltraining

H AppIiibili to MultipleAccidents H@h 30 Removes rotor from mdii field (tank bump, pressurizationevent)

H Compatibilityof Controls Mcderste 10

OptimizationSubtotal 73

3. Preference of ControlSuite

M Preventionover Mitigation Low 1 Mitgation

M Engineeredover Administrative Moderate 3

M Passtie over AcWe Low 1

Preference Subtotal
0

5 0

~~

4. CoeUBeneffi 4. 1-

H QualitativeBenefitof Controis
ml

High 100 25% dose reductionbased on evacuation
-. m
~y

H Capital Costs plusOperating, Life Cycle Costs (LCC) Moderate 30 0!%

Cost/Sanefit Subtotal 130
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Revision O

TWRS FSAR Integrated Control Decision Meetings
Meeting Minutes

January 27-28, 1997

Spray Laak Accidant Scanario Controls Evaluation

Theattendance sheet forthis meeting is attached. DOE Headquarters (EM-4,

EM-38 and S-3) personnel wara involved by talaphona,

Larry Kripps presented the Spray Leak material, presenting background,

assumptions, existing controls, and future considerations. Thare waa extensive

discussion onthe Spray Leak accident scenario topography. Thetaam then

brainstormed potential controls and performed an initiel screening on the potential

controls for the Spray Leak accident scenario. The team completed this shortly

before lunch andadjourned until January 28, 1997, at 10: 00 a.m.

The team reformed the next day at 8uilding 2704HV and avaluated the potantial

controls, The completed evaluation sheets and the list of potential controls.
considered are attached.

Themeetings scheduled for January 30, 199, were replanned to accommodatea

schedule conflict. Themaetings were moved to 8uilding 2704HV and scheduled

for7:OO-9:O0 a.m. (Staamlntrusion) and 11 a.m. -1 p.m. (Seismic Event).

The Flammable Gas Accident Control Decision meeting will be held at the Federal

Office 8uilding, Room 249, from 7 a.m. through noon on Monday, January 27,
1997.

The Spray Leak session ended at noon on both days.

..
D-1
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Revision O

TWRS FSAR Integrated Control Dacision Meetings
Attendees

January 27-28, 1997

,
GaryDunford I TWRS,DESH

SteveWiegman RL-TWRS

Jce Bevelacqua I RL-TWRS

LarryKripps TWRS,Scientech

RickTedeschi I TWRS.LMHC I

SmyaMaruvada I ES&H,FDH I

Jon Youne I TWIN, (MSI) I

BenHarp I&TWRS

Bren Hall I SafetvAnalysis.FDNW

BobNelson FSARTier11ReviewTeam,Jason
Associates I

MarkJackson 1RL-QSH I
CarolSohn I RL-TWRS I

~RyanDodd TWRS,LMHC

VinceSaladin I RL-TWRS

VIa Teleconference

MichaelMikolasris DOE-HO,S-3

ChandraMajumdar DOE-HQ,EM-4

Tom Wriaht I DOE-HQ,EM-38

o-2
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FSAR Development

I
I
I Tank Waste Remediation System

Final Safety Analysis Report

Spray Leak Accident

January 1997
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~ ilm Spray Leak

Accident Descr@[o
. .

n)

Pressurized leak from a small hole or crack in waste transfer

~
piping, improperly installed transfer jumpers, or defective or

degraded seals or gaskets. Causes include aging, corrosion,

I erosion, water hammer, overpressure, freezing, mechanical

fatigue, thermal stress, and human error (misalignment of

jumpers or improper valve lineups).

~m

2.;
S &
~y
=%
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Spray Laak

. . .
ccldent Descr@[on

Topography

● Inside process pits along transTer rou~es
● Inside other process pits not along normal transfer routes where waste

●

●

●

●

●

●

●

●

●

could be inadvertently misrouted
Inside diversion boxes
Inside vault pits (e.g., 244-AR Vault, CR Vault)
Inside cleanout boxes (COBS) along slurry transfer lines
From encasement risers on pipe-encased transfer lines
Inside flush pits or service buildings
From abovegrade components of flush water systems
From temporary overground transfer lines
Inside the 204-AR Waste Unloading Facility
From buried or bermed sections of transfer lines if uncovered and
damaged in an excavation accident during a transfer
Inside ventilated waste storage tanks (DSTS, DCRTS, and some
SSTS)

ii-5



I

i

1 )

Spray Leak

The analyzed accident is a spray leak in a valve pit

during an aging waste transfer. The pit cover blocks
are postulated to be off at the time of the spray leak
and the spray is directed to the atmosphere through
the top of the open valve pit. The spray release is
assumed to continue undetected for 24 hours.

The postulated accident frequency is estimated as

anticipated based on the frequency of the initiating

event.
~~
$;
55
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Spray Leak

.
cc[dent Anal vsis Result (Without Controlsl

Consequences

Accident ROdiiil, Sv (rend Toxilogical Frequency

Onsite Offsite Onsite Offalta

calculated fosk calculated fOsk Cakulated Risk calculated Risk
dose guidalima dose guideline SOF guideline SOF

Sway leak fromWaste 150 5 E-03 0.21 1 E-03 46 0.24
TransferSystem

Antfc@ted
(15,0001 (0.5) [21) (0.1) [E~-11 lPEL-l~Al

ERFG = EmergencyResponsePlanningGuidefine
PEL = pannissibfeexposurelimit
SOF = sumof fractions
TWA = time-wefghtsdweraw

I
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Spray Leak

Selected Co trolsn

Safety SSCs

●

●

Transfer system covers
Above grade portions of process pits, diversion boxes, vault pits, and
COBS
Pressure switch interlock/alarmsystems (water service lines)
Ventilation stack CAM interlock systems
OGT encasement and connections
OGT concrete shielding system
204-AR Waste Unloading Facility structure
Backflow prevention devices

i
TSRS

● LCO:
8 LCO:
● LCO:

Transfer system covers
Service water pressure detection systems
Ventilation stack CAM interlock systems

0.8



Spray Leak

Selected Co ntrols

TSRS (cent’d)

● AC: Transfer Controls

Transfer System Configuration Management (TSR 5.12.2a)

● Establish and maintain controlled status of the waste transfer
systems as-built and jumper configuration

● Perform waste transfer system operations by approved
procedures

● Wherever practical, isolate waste transfer paths connected to
active waste transfer pumps not under administrative lock by
two closed valves (including 3-way valves) in series, and valves
that are normally closed on the other side of service water
pressure detection systems to ensure system u

o
functionality. w

2 ;FL
gy
OE
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Spray Leak

Selected Controls

TSRS (cent’d)

● Independently verify the planned waste transfer route is proper
for the intended transfer; piping is in place per configuration
status controls; correct and operable pumps are specified; and
valves are properly aligned prior to transfer

I
● Prior to waste transfer through over-ground waste transfer piping,

verify either vehicle restrictions (i.e., vehicle access limitations to
the tank farm) or concrete shielding systems surrounding the
over-ground transfer line portion of the transfer route are in place.

● Encasement Seal Loop Control (TSR 5.13.2a)

- During waste transfer through a waste transfer system, all
encasement seal loop drain line isolation valves associated with
physically connected piping shall be in either the “drain” or
“operate” position.

:PM
2.@%&Z*
-IQ
Om
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Spray Leak

Selected Cent rols

TSRS (cent’d)

● Transfer Pump Administrative Lock Controls (TSR 5.20)

● Transfer System Cover Removal Controls (TSR 5.22)

● Excavation Controls (TSR 5.17)

Excavation permit

Permanent above ground labeling of waste transfer lines outside

tank farm boundaries

. No transfer through uncovered lines without compensatory controls

Transfers prohibited in vicinity of ongoing excavations
..#m

Emergency response for terminating waste transfer 2.;=.&l~y
=%

j
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Spray Leak

Selected Co troisn

Safety

●

●

●

SSC and TSR Control Mapping to Spray Leak Accident

Spray leak inside process pits, diversion boxes, vault pits, and COBS

Transfer system covers (Safety SSC and TSR)
Transfer controls (TSR)
Transfer pump administrative lock controls (TSR)

Spray leaks from encasement risers

Encasement seal loop control (TSR)

Spray leaks from service water system components coincident with
backflow of waste

Pressure switch interIock/alarm systems (Safety SSC and TSR)
Backflow prevention devices (Safety SSC)

D-12



Spray Leak

Selected Controls

Safety SSC and TSR Control Mapping to Spray Leak Accidents
(cent’d)

● Spray leak from OGT lines

OGT encasement and connectors (Safety SSC)
OGT concrete shielding systems (Safety SSC and TSR)
Encasement seal loop control (TSR)

● Spray leaks inside the 204-AR Waste Unloading Facility

Ventilation stack CAM interlock system (Safety SSC and TSR)
204-AR Waste Unloading Facility structure (Safety SSC)

● Spray leaks inside actively ventilated tanks

Ventilation stack CAM interlock systems (Safety SSC and
TSR)

:-13 I
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Spray Leak

Selected Controls

Safety SSC and TSR Control Mapping to Spray Leak Accidents
(cent’d)1

● Spray leaks from buried or bermed transfer line, uncovered and damaged
during excavation

Excavation controls (TSR)

Defense in Depth Controls

● Spray Leaks General

Mass balance calculations during waste transfer (TSR 5.1 2.2b)
Monitor for increasing level in all tanks physically connected to the waste
transfer route during waste transfers (TSR 5. 12.2b)
Newly installed jumpers shall be leak tested prior to use (TSR 5.12.2a)
Emergency Preparedness-response pmedures (TSR 5.1 a.zd)
Transfer leak detection systems (Safety SSC, TSR 3.1.3)
Encasement leak detection systems ~m

~:;
g?
o~
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Spray Leak

Selected Co ntrols

I Defense in Depth Controls (cent’d)

● Spray Leaks from service water system backflow

Isolation valves
Check valves
Quick disconnect (for saltwell
Valve position limit switches

● Spray from OGT

Heat trace
Insulation
Primary pipe

systems)

)-15



Spray Leak

Selected Cent rols

Defense in Depth Controls (cent’d)

● Spray leaks inside the 204-AR Waste Unloading Facility

/ Ventilation system HEPA filters
Ventilation system deentrainer and heater
Mechanical equipment room and unloading area CAMS
High DP alarms across HEPA filters
Low DP alarms across HEPA filter and interlock to exhaust fan
Doors closed except when railcar or trailer entering/exiting

~
● Spray leaks inside actively ventilated tanks

Ventilation system HEPA filters
. Ventilation system deentrainer and heater

High DP alarms across HEPA filter
Low DP alarms across HEPA filter and interlock to exhaust un
fan

D-16



Spray Leak

cc dent Analvss Results O@hthControls)i
.

i

Accident

SprayleakfromWaste
TransferSystem

Consewences

Rwfiologid, Sv (rem} Toxifogical Frequency

Onsite I Offsite Onsite I Offsite

Cakufated Risk Cakuiated Risk Cakulated Risk Calculated Rkk
dose guidefina dose guidafirm SOF gukkfim SOF guidelima

0.041 5 E-03 3.7 E-05 1 E-03 0.081 4.2 E-04 1
[4.1) (0.5) 13.7 E-031 (0.11

Antkiied
lE~.11 [pEL-TWA)

ERPO . EmergencyfksponsaPknnirtgGuideline
PEL = permissibleexposurelimit
SOF = sumof fractions
TWA = time-weightedaverage
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Jam Spray Leak

Key Paramet ers and Ass umptions/Sen sitivitv Analvses
,

I Key Parameters and Assumptions - Accident Analysis Without Controls

● slit length
● slit width
● waste pressure
● accident duration
● solids content
● waste inventoryI

I
I

Key Parameters and Assumptions - Accident Analysis With Controls

● aerosol concentration of air expelled from the pit
● temperature and humidity change
● leak flowrate u
●

o
spray leak location w

~.$u.&gy
=%
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Spray Leak

Fu ther ActIons ConslderedlSuggestedlOngmg
. ●

r
.

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk:

From Draft FSAR (Table 3.3.2.3.5-1)

●

●

●

●

Inclusion of more rigorous treatment of agglomeration and deposition in

the atmospheric modeling of accident consequences

Inclusion of momentum or buoyant (thermal) plume rise and initial source
size effects in the atmospheric dispersion modeling of accident
consequences

Evaluation and incorporation, where possible, of emergency response

actions in the accident consequence analysis

Development and application of revised high-level waste

radiological and toxicological source terms for the accident
u
o

analysis
w
:. $u.&gy
=~

/
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I /am Spray Leak

Fu ther ActIons Cons
■

r idered/Suggested/Onaomg
.

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk

(cent’d):

●

Improve the accident analysis modeling of spray leaks

Installation of HEPA filter systems on process pits, diversion boxes, vault
pits, and cleanout boxes

Installation and operation of radiation monitors in process pits, diversion
boxes, vault pits, and cleanout boxes to detect waste leaks

Development and implementation of additional in-service surveillance

and maintenance programs for DSTS (including AWF tanks), SSTS,
DCRTS, catch tanks, and waste transfer lines

D-2o



mBi Spray Leak

Furthe r Actions ConslderedlSuggestedlQngomg
. .

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk

(cent’d):

● Installation and operation of a radiation monitoring system for the tank farm
areas

From Control Decision Record (CDR)

● Walk down of waste transfer routes once per shift

● Limit switches on transfer system covers

● Flowmeter on waste transfer systems

). 21



DOWRL-97-26
Revision O

Spray Leak Accident - Initial Controls

I Tam, Evaluated Control

IL I I New valves snd test Dorts

s I New/better trensfer cover sesls

s J Pedigree Iesk detector

s I Prohibit sging wsste transfer

s Instsll HEPAs on pits (pessive)

I S I ~ llnstall radiation monitors in Dits(CAMl

I L I Develop/implement additional hsrdware aurvaillance snd
monitoring

s
(1)

Install area radiation monitor

s Additional route walk-down during transfer

,.. IL I ILimit switches (w/slarms and interlocks) on covers

L Install newhmprovedt ransferl inef lowmeters

s Sonic/Motion detectors in pits

s Controlling other energy sources

J Pit/OGT covers/Bldg/tarp (perm (L) and temp (S)

Is I’” IAlarmina oeraonnel dosimetera

s Limit aolida content of transfer

L I Flow/pressure regulators (limiting)

Remote (video) surveillance of covers (S)/pits (L)

L I Newmultiple-valve jumpere which would limit pitentriea

1s1 I New leak detection detector (fed

s Only use small # of dedicated Iinea

s J Install pit demister

IL! I New Dit ventilation svstem

D-22
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DOWRL-97-26

Revision O ‘-’

Term Evoluated Control

L New piping

L Accelerate interim stabilization

s Better identify blocks (psint, flsgs, etc.)

L Replace jumpers with welded pipe

s Encsse pit piping/velves

s J Eliminste all herd-pipe flushing sysems

s Upgrsde configuration control system (drswings, etc.)

s Disconnect/isolate 204-AR

s Perform shorter distence tranafars

s Berm OGT piping (soil e.g.)

L Remove personell/trsilers, etc. from tenk fsrms

s r Tracar end detection ayatem for within waste

L Install pipe identification above buried piping (balow ground
.-

for detection during excavation)

L Halt pipeline tranafera - pursue truck/trialer tranaport

a Limit high pressure/flow tranafera

ill Evaluated for Orgsnic Solvent Fire and Organic Sslt-Nitrate accidents.

D-23

-—.—

-.



..—— ..-...—. .- ..——- –—



Spray Leak
Controls Criteria Rating

control Feaaibilii
o

Optimization Preference Subtotal CoeUSeneffl Weighting Factor Scora

1 Pedegree Leak Detector 84 100 12 198 130 4 754
N
m Temporety Cove= 80 28 14 120 200 6 720

Install Pi Demiater 42 46 21 109 130 4 426

Eliminate Hard Pipe FlushingSystem 80 73 23 178 110 4 704

Dye Tracer 16 24 5 45 130 4 160

Portable CAMS af Ptis 80 40 5 125 200 8 750

I

I
)



Accidenti Control Criteria Rating Control:

Sprey Leak Pedegree Leak Detector

Crfteria Leval score Comments

1. Feaeibllilyof Implementation

M Impacton Operations(TVVRS) Low 6 Knownequipment, Sdd~Onalsurveiltensaand monitoring

H Impacton Worker Low 23 Knowncharactertstks of equipment

H Technical Feaaibilii Moderate 7 Variable pitmnfiguratiin

L MissionImpacts Low 2

H Timelinessof ControlImplementation H@h 23 Oetector ia installed

H InstallationRisk Low 23 Oetectorcurrentlyexists
,

FeasibilitySubtotal 34

D 2. Optimkatfon of Controls
1

H ReliabiliiN
H@h 30 Eatebliihed

m
M Human Fectom Pradicalii HQh 10 Worker familiarity

H A@ icabilii to MultipleAccidents H@h 30 Pcol Ieaka, aubeurfacaleaks

H Compeb“My of Controls Hiih 30 In use

OptimizationSubtotal 100

3. Preference of Control Suite

M Preventkmover Miiatiin Lmv 1 Mitigation

M Engineeredover Adminktrative High 10 Engineered mntrol

M Passive over Active Low 1

I Preference SubtotalI 12

4. Coet/Senefit

H Qualiitive Benefitof Controls Moderate 30 25% reductionin mnseq uences

H Capital Costs plusOperating, Life Cycle Coste (LCC) Low 100 Already installedfor other accidents

I



Accident
Spray Leak

Control Criteria Rating Control:
Temporary Covere

Criteria Leval SCOla Commanta

1. Faaalbllityof Implementation

M Impact on Operstions(TWRS) Moderate 2

H Impacton Worker Moderate 7 Addtinal groundcover

H Technical Feaaibilii Hgh 23 Essentiallya fiitedbarrierto release

L MissionImpacts Low 2

H Timeliness of ControlImplementation High 23 Easily installed

H InatsllationRisk Low 23 Mk7imalinstallationor operatingrisk

2. Optimization of Controfe

H Reliability Moderate 10 Not air tight

M Human Factors Precticelii Moderate 3 May impede access

H Appliibilii to MultipleAccidents Moderate 10 Providea relesee barrierfor Severalevents

H Compatibilii of Controls Low 3 COUkfw to increase in flammabfe gaa concentration

OptimizationSubtotal 26

3. Preferenceof ControlSuite

M Preventionover Miition Low 1 Wtigatlon

M Engineeredover Administrative Mcderate 3

M Passive over Active Hgh 10

4. Coat/Benefit

,H QualteWe Benefitof Controls High 100 Factor of 10 reductionin projectedd=

H Cspital Costs plus Operating, Life Cycle Costs (LCC) Low 100



u
t

N
m

Accident: Control Criteria Rating Control:

Spray Leak Install Pit Demister

Criteria Level SCOFS Comments

1. Feasibilityof Implementation

M Impacton Operetkme (TWRS) High 1 Woutd require handlingof structuresto install

H impact on Worker Hgh 2

H Technical Feasibility Hgh 23 DF will be increased by damie~r

L MissionImpacts Low 2

H Timelirsaaaof Controlimplementation Moderate 7 Oesign and Installation

H InstallationRisk Moderate 7 ESPOSUre

FeasibilitySubtotal 42

2. Optimization of Contmta

H Reliability Hgh 30 Simple design

M Human Factors Practicalii Moderats 3 ContaminationTrap

H @p ticabilii to MultipleAccidents Modeiate 10 Pool !aek splatter

H Co+npatibiliiof Controls Low 3 May interfetswith instrumentation,vkual inspection

OptimizationSubtotal 46

3. Preference of Control Suite

M Preventionover Mitigation Low 1 Mitigation

M Engineeredover Administrative High 10 Engineerad

M PSaske Wer AtiNe High 10

Preference SubtotalI 21 0
0

4. Coat/Senefti
l??T
.C,~

H Qualiitwe Benefitof Controls High 100 Factor of 10 increase in decontaminationfactor
In,4. Q

H Capital Costs piusOperating, Life Cycle Costs (LCC) Moderate
~y

30 High cost reduced by avoided cost

Cost/BenefitSubtotal 130
0%



Accident Control Criteria Rating Control:
Spray Leak Eliminate Had Pipe Fluehing System

Crfteria Level score Comments

1. Feaelbilityof Implementation

M Impact on Operations (TWRS) Moderate 2 Confinedspace, must be done everytime

H Impscton Worker Low 23 AI-AM training,confinedspace entries

H Technical Faasibilii Hgh 23 Easy to do

L MissionImpacts Low 2

H Timeliness of COIVIUtImp&mentation H@h 23 Quicklyacsom@iihed

H InstallationRisk Mcderate 7 W.sldhg in sonfinedspecs

FeasibilitySubtotal 80

0 2. Optimization of Controls
I
m H Reliebilii Hgh 30 High once implemented
w

M Human Factors Prastiilii Moderate 3 Remove and replace hydro test requirad

H AppIiibiiii to MultipleAwidants Moderate 10 Pod teak

H Compatibilityof Contrels High 30 System eliminated

OptimizationSubtotal 73

3. Preference of Control Suite

M Preventionover Mitigation H@h 10 Prevention

M Engineeredover Administrative Mederate 3 Engineeredwith admin

M Passive over Active High

Preference SubtotalI 1:

4. Cost/Senefit i’

H QualitativeBenefitof Controls Low 10 Small partof spray POtentials

H Capital Costs PIUSOperating, Life Cycle Costs (LCC) Low 100

CoafiBanefitSubtotal

,1



Accident Control Criteria Rating Control:

Spray Leak Dye Tracer

Criteria Level Scola Comments

1. Faaaibility oflmptamentation

M Impact on Oparehone(TWRS) Moderate 2 New ayatem to operate (dye injectionsystem)

H Impact onWorker H~h 2 Toxic potential

H Technical Feaaibilii Lcru 2 Doaa nothelp detectionat right

L Missionimpacts MwJereta 1 Naw material to deal with

,H Timelinessof ControlImplementation Moderate 7 SgniWant engineeringraquirad

H Instellatiin Risk High 2 Personnelexpoaura - red and tox

Feaaibili Subtotal I 16
t

0 2. Optimization of Controls
I

H Reliability
w

Low 3 Lack of kncwladge for pmpcuad eppkatkm
0 M Human Factors Practicality Low 1 Human interaction,viaibiiii of leak or spay duringdeyliiht only

HAw Iiibilii to MultipleAccidents Moderate 10 PmLs

I H Compatibilii of Controls Moderate 10 Potentialiaauee

OptimizationSubtotall 24

3. Preference of Control Suite

M Preventionover Miigation Low 1 Mitigation

M Engineeredover Administrative Moderate 3

M Paasive over Active LCJW 1

Preference Subtotal 5 =

4. Coat/Senefit
1%~
<w

H QualitativeBenefitof Controls

4. r

High 100 50%reductionin dose
WI4. Q
Ow

H CapW Costs plusOperating, Life Cycle Costa (LCC) Moderate 30 Iniectkmafitem, installationat multiplelfxstions
=1

0%

CoeUBeneft Subtotal 130



Control Criteria RatingAccident Control:
Spray Leak Portable CAMS at Pita

Criteria Level score Comments

1. Feasibilityof Implarnentatiorr

M Impact on Operations(TWRS) Moderate 2 Maintenance, moving(Iaae faesii for transfer lines, etc.)

H Impact on Worker Moderate 7 ALARA, eddtial achily to install

H Technical Feaeibilii Hgh 23 Well knownand proven

L MtaaionImpacts Low 2

,H Timeliness of titrd tmpksmentation H&h 23 Esistinghardware

H InstallationRisk L(YU 23 Similar aqu’pment curranfJyin use

Feaeibilii Subtotal 80

0 2.0 ptfmiZation of Contrda
t

l-o H Reliability Moderate 10 PotentialCAM failura/faleaalarms

M Human Factors Practicaiii Hgh 10 Exiefingpractice

H AppIicabilii to MultipleAcciianta Moderate 10 Pcol leeks

H CompatibJii of Controls Mcderata 10 Flammable gas conbolawncam

OptimizatkmSubtotal 40

3. Preference of Conbol Suite

M Preventionover Miigation Low 1 Miigation

I M Engineeredover Ministrative I Moderate I 3 I I

M Passive over Active I Low I 1 1’ 1
Prafaranca SubtotalI 5 z

4. CoefJBenafit
mm
ID\

,H Qua~titive Sanetifof Controls

~. p

Hgh 100 -50% raductiodtopography ml-. Q

H CapitalCosts plus Operating, Lie Cycle Costs (LCC) Low 100
~y

CosUSenefitSubtotal 200
0%
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DOE/RL-97-26

Revision O

TWRS FSAR Integrated Control Decision Meetings
Meating Minutes

Jenuery 29, 1997

Flemmable Gas Accident Scanario Controls Evaluation

The attendance sheet for this meeting is ettached. DOE Headquarters (EM-4,
EM-38, S-3 and FDH S-3) personnel and DNFSB steff were involved by telephone.

Larry Kripps presented the Flammable Gas meterisl, presenting background,

assumptions, existing controls, snd future considerations. The team then

brsinstormed potentiel controls.

DOE performed the initiel screening on the potentisl controls. Then the team

epplied the the evaluation criterie to the remaining potentisl controls. The
completed evaluation sheets are attached along with the list of potential controls

considered.

The Steam Intrusion and Seismic Event Accidents Control Decision packages were

handed out and the meetings will be held et the TWRS Office Building, room

G230, from 7-9 a.m. (Steam Intrusion) and 11 em. -1 p.m. (Seismic Event) on

Wednesdsy, January 29,1997.

The Flammable Gas session ended at 4:00 p.m.

E-1
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----- DOEIRL-97-26

Revision O

TWRS FSAR Integrated Control Decision Meetings
Attendees

January 29, 1997

Gan Dunford TWRS.DESH

SteveWiegman RL-TWRS

Joe Bevelacaua I RL-TWRS

LarryKripps TWRS,Scientech

Ko Chen RL-TWRS

RickVanVleet TWRS,FDNW

JerryJohnson [ DESH

PaulHemandez I RL-TWRS

MikeGrigsby TWRS

RickTedeschi I TWRS,LMHC

SuryaMaruvada ES&H,FDH

Jon Young TWRS,MSI

Ben Harp RL-TWRS

CarolSohn I RL-TWRS

Via Teleconference

I Tom Wrizht ! DOE-HO.EM-38 I

ChandraMajumdar DOE-HQ,EM-4

RalnhArcaro 1DNFSB

TimVeneziano FDHS-3(ondetailto DOE-HQ)

MikeMikolanis DOE-HO,S-3

E-2
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I
FSAR DevelopmentI

Tank Waste Remediation System
Final Safety Analysis Report

Flammable Gas Accident
I

January 7997

E-3



FlammabiaGas

cc denti Description

Deflagration of flammable gas (e.g., hydrogen, ammonia, methane)

generated in waste by radiolysis, organic degradations, and
corrosion.

Distinguishing accident scenario characteristics/causes:

● Steady state generation vs. gas release event (GRE)

c Headspace vs. subsurface

I
● GRE initiators - natural, seismic event, subsurface

deflagration, and waste intrusive or waste disturbing

activity :
wo< $

● Local vs. global release
E:bOy~w
Om

E.4
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FlammabiaGas

. . .
ccxcient llescnptlon

Ignition Sources

Very small energy source required; only 0.017 mJ to 0.1 J.

● Installed equipment in the tank or ventilation system
I

● Activities being conducted in the tank

● Human error

● Natural phenomena (i.e., earthquake, lightning)

E-5
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FlammableGas

Accdent Analysls Results [
. .

Without Controls]

Cracking of the tank dome.

consequences

Accident RediOiOgica“ 1, .% (rem) Toxilqfical Frequency

Onsite Offsite Onsite Offsite

Calculated Risk Cakumd
dose

calelll&tOd Cakmowd
a

Risk
-~ a gukfefim

Double-Shell Tank Deflagmthm in 1.9 E-ol 5.0 E-63 1.6 E-64 1.0 E-03 1,100 1 0.94
the HetisPac.e (1.6 E+O1)

1
(5.0 E-W) {1.6 E-021 (1.0 E-WI

AntfdfMt6d

AgingWasteFacifityTank 4.4 E-02 5.o E-03 4.o E-o5 1.0 E-03 620 1 0.70
Deflagratkmin the HeadsPace

1
(4.4 E+ WI (5.0 E-61) 14.0 E-63) (1.0 E-W)

Antidpated

OeflagfadOndutkng Miiw Pu
Rmuwd frmma Double-Sfwnia”k (7?:::;1) (:$:;%0} (:: E%) 2: :::?) “5m ‘ ‘“3 ‘

Unlikdy

SOF = wm of fractions

Consmwences

Accident FfOdiologiial,SW[rem) ToxiIo@cd wency

Onsite Offsite Onsite Offsite

Cakulated Risk Calculated Risk calc&t6d Risk
dose

c*s&FtOd Risk
guideline dose guideline guidelilw guidsnma

:e#e-ShM&lle 6.5 E+OO 5.0 E-03 5.7 E-03 1.0 E-03 1,600 1 2.3 1
(6.5 E+021 15.OE-W) (5.7 E-01 ) (l.o E-WI

Anticipated

HeadsPace

DOubfe-COntained 4.4 E+O0 5.0 E-03 3.6 E-03 1.0 E-03 1,000 1 1.1 1
ReceiverTankSum (4.4 E+ 02) 15.OE-011 (3.6 E-WI (1.0 E-WI

Anticipated

SOF = sumof frmtions u
o

x
:2. ,

~. w
~y
SW
out

E-7



FlammableGas

Accident Analvsm FZesu
.

its [without controls] (Cent d)
!

1
,
1 Collapse of the dome into the tank

● Results in an additional 3.8 L of respirable waste released
compared to 2.63 L (SSTS) and 2.76 L (DSTS) respirable
waste release for the tank dome cracking scenario

Tank dome loss (i.e., blowout)

1 ● For a detonation, estimated consequences
I a deflagration by a factor of 36

exceed those for

E-8



Selected Co ntrols

Safety

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

Sscs

DST/AWF primary tank ventilation systems
SST ventilation systems
DCRT ventilation systems
244-AR TK-002 ventilation system
Primary tank leak detection systems
SY-I 01 mixer pump
SY-I 01 hydrogen monitor
SY-I 01 level monitoring system
SY-I 01 pressure monitoring system
SY-I 01 ventilation flowmeter
SY-I 01 ammonia detection systems
SY-I 01 temperature monitoring systems
DST structure
AWF tank structure
SST structure

E-9



FlammableGas

Selected Controls

TSRS

LCO:

LCO:

LCO:

LCO:

LCO:

LCO:

j

DST and AWF tank ventilation systems (TSR 3.2.1)

SST ventilation systems - active (TSR 3.2.2)

SST ventilation systems - passive (TSR 3.2.3)

DCRT ventilation systems (TSR 3.2.4)

244-AR TK-002 ventilation system (TSR 3.2.5)

Primary tank leak detection systems (TSR 3.2.6)

-.-10
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FlammableGas

Selected Cent rols

TSRS (cent’d)

AC: Flammability controls (TSR 5.9)

● Tank 241 -SY-101 Flammability Controls
Establish controls for the operation of flammable gas
mitigation equipment (e.g., mixer pump operation) in Tank
241 -SY-1 01. These controls shall include the Level I
requirements of Chapter 6 of the mixer pump safety
assessment (LA-UR-92-31 96)
Establish controls for the removal of the mixer pump from
Tank 241 -SY-101 to minimize the risk of a flammable gas
deflagration

● Flammable Gas Control Restriction
. Saltwell pumping is prohibited in the listed tanks 8

x
g.$
~.&~y
~uOul

E.11



am FlammableGas

Selected Cent OISr

TSRS (cent’d)

● Flammable Gas Data Collection
Collect flammable gas generation data using permanent gas
monitors to evaluate the adequacy of flammability-based
controls

AC: Ignition Controls (TSR 5.10)

Intrusive Controls
● Stop waste-intrusive activities in tanks with a potential

flammable gas hazard when lightning is identified within a

30 mile radius of the tank farm

Flammable Gas Ignition Controls
● Ignition Source Control Set #l
● Ignition Source Control Set #2

E-12

)



I

I

mst FlammableGas

Selected Co ntrols

TSRS (cent’d)

AC: Flammable Gas Monitoring Controls
● Manned work activity controls
● Unmanned operations controls
● DCRT ventilation requirements

AC: Transfer Control
Waste Compatibility Controls (TSR 5.

(TSR 5.11)

12.2C)

I ● Evaluate the planned final state of both the pumped and
receiving tanks prior to waste transfer through a transfer
system

AC: Emergency Preparedness (TSR 5.14)

E-13
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JIBmL FlammableGas

Selected Controls

TSRS (cent’d)

AC: HEPA Filter Controls (TSR 5.18.2a)
Verify periodically that the HEPA filter and prefilter
housing radiation level iss 200 mrem/hr on contact.
Replace the HEPA filters and prefilters prior to filter
housing radiation levels exceeding 200 mrem/hr!

AC: Process Instrumentation and Measuring and Test
Equipment (TSR 5.1 9)

Defense In Depth Controls

Monitor for increasing level in catch tanks physically

connected to the waste transfer route during waste

transfer

E.14
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FlammableGas

Selected ControsI

Comparison of Safety SSC/TSR Controls from JCO/BIO/FSAR

. 610 and FSAR include Tank 241 -SY-I 01 Level I controls
from LA-UR-92-3196

“ FSAR includes an additional Flammable Gas Control
(TSR 5.9) key element on “Flammable Gas Data Collection”



FlammableGas

Acc ident Analvsis

~
Accident

Double-shell Tank Defkgration in
the Headsoaca

,A@”gWteWfityTank
Defkamtkn m the Headsoace

I OefkgraJ..d.ringMkwPu~
Remov from a fJcmble*hell ank

lesu Its (With Controls]

Canseqlems
Radiological,Sv(rem) ! Toxilqjical

Onsite Offsite Onsite Offsite

calculated Rkk Cakukted Rkk Cakulated Rkk calculated Risk
doss gukksna dose guideline SOF guiddkm SOF gtddemle

1.9 E-W 5.o E-o2
I

1.6E-04 I 5.0 E-03 I 130
I

1
I

0.s4
I

1
11.9 E+01) (5.OE+OOI II .6 E-02) (5.0 E-WI

(::5% I ,5%’:%3)I :::%) I :;:%, I ‘3 I 1 I 0“70I 1

U2W&) I (1’.t%vl’l)I l%:% I ,i!&wi, I 35 I 1 I “3 I 1

Fmquerlq

Unfikdy

Umkeiy

SOF =

Accident

single-shell Tank
Oefkgration in the
HeadsDace

Consstmencea

Radiokgid, Sv (rem) Toxil@cai

Onsite Offsite
Freqle.y

Onsite Offsite

calculated Risk Cakulated Risk Calculated Risk Cakukted Ri&
dose guidelirw dose guideline SOF guideline SOF gukkfim

6.5 E+OO 5.0 E-02 5.7 E-o’ 5.0 E-03 430 1 1.5 1 Unlikely
16.5 E+02) (5.0 E+OO) (5.7 E-01) (5.0 E-01)

4.4 E+O0 1.0 E-01 3.S E-03 4.0 E-02 22
(4.4 E+ 02) (1.0 E+OII

1 0.13 1 Extmmfdy
(3.8 E-IN) (4.0 E-001 UnlikeJy

urnof fractions
g
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FlammableGas

I cc ident Analysis Results [W ith Controls) (cent d]r
,

Collapse of the dome into the tank

● Results in an additional 3.8 L of respirable waste released compared to
2.63 L (SSTS) and 2.76
dome cracking scenario

Tank dome loss (i.e., blowout]

L (DSTS) respirable waste release for the tank

I ● For a detonation, consequences exceed those for a deflagration by a
factor of 36

E-17



FlammableGas

Kev Parameters and Assumptions/Se
.

nsitivitv Analyses

c Gas composition

I s Gas release volumes

● Retained gas volumes

s Calculated pressures

s Released material

“-18
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FlammablaGas

Further Actions Considered/Suggested/Onaolng
. .

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk:

I
From Draft FSAR (Table 3.3.2.3.5-1)

●

●

Inclusion of more rigorous treatment of agglomeration
the atmospheric modeling of accident consequences

and deposition in

Inclusion of momentum or buoyant (thermal) plume rise and initial source
size effects in the atmospheric dispersion modeling of accident
consequences

Evaluation and incorporation, where possible, of emergency response
actions in the accident consequence analysis

Development and application of revised high-level waste radiological and

toxicological source terms for the accident analysis ~
?S
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Further Actions Considered/Suggested/Ongomg
. . .

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk

(cent’d):

●

●

●

Design modifications to allow the direct measurement of the flow rate
through each actively ventilated DST (including AWF tank) and SST

Design modifications to provide an inlet flow path to each DCRT and to

allow the direct measurement of the flow rate through each DCRT

Design modifications to add monitoring systems (e.g., flammable gas) or
improve existing monitoring systems (e.g., waste level) to DSTS
(including AWF tanks) and SSTS that either (a) exhibit gas release, level

change, or other parameters that would be valuable in better
defining the hazards or (b) where intrusive work is planned :

w
? s

E-20
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I FlammableGas

Further Act ons Coi nsidered/Su~aested/Ongomg
.

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk
(cent’d):

● Verification that DST (including AWF tank), SST, and DCRT ventilation
systems, instrumentation, and equipment used for intrusive activities
meet industry standards (e.g. National Fire Protection Association,
National Electrical Code) for flammable gas environments.
Implementation of design modifications for ventilation systems,
instrumentation, and equipment that do not meet industry standards or
justification that the design is equivalent to industry standards

● Installation and operation of mixer pumps in DSTS (including AWF tanks)
with the potential for large gas release events

● Continue or accelerate research on tank waste flammable gas
deflagration/detonation hazards. Prioritize work based on

u
o

uncertainties and importance to the accident risk assessment
F
~.;
~.&~y
au
am
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FlammableGas

~u ther Actmns ConslderedlSugestedlOngolng
. .

r’
.

Further Actions Considered or Suggested to Reduce the Calculated or Real Risk

(cent’d):

I ●

●

●

Installation of additional lighting protection systems (e.g., additional
grounded air terminals, catenary network) for waste tanks

Accelerate tank waste retrieval where retrieval can eliminate high risk
situations

Installation and operation of a radiation monitoring system for the tank
farms area

g
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FlammableGas

Further Act ons Cons dered/Suggested/Ongomgi i
.

Further Actions that are Ongoing to Reduce the Calculated or Real Risk

“ Gas generation
Tests on selected SST waste samples

I
Determine effects of key organic compounds

● Gas retention
. Determine in-situ gas volumes and compositions for selected

SSTS
Conduct limited laboratory tests on waste samples to
improve knowledge of retention mechanisms
Refine modeling efforts to relate gas volume to changes in
atmosphere pressure and waste level
Effects of saltweli pumping on retained gas inventory
Establish predictive capability for “new” or “altered” tank
conditions for gas retention
Complete void fraction measurements of AN-105 and
AN-107

J
K&O*=N
Om
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FlammableGas

Further Actions Considered/Sug.gested/Ongo ng
.

i

Further Actions that are Ongoing to Reduce the Calculated or Real Risk (cent’d)

● Gas release
Establish magnitude of passive ventilation
Establish predictive capability for “new” or “altered” tank conditions
for gas release
Continue to analyze release data from SHMS
Improve understanding of “plumes”
Complete flammability tests of CIT/LANL (turbulent conditions,
detonation, and plumes)

● Activities for Obtaining Tank Data
Installation of additional gas monitors
Complete connections of equipment to TMACS
Complete installation of pressure monitors in SSTS

. Complete installation of flow meters in DSTS

“-24
)



FlammableGas

Further Actions Considered/Suggested/Onaomg
. .

Further Actions that are Ongoing to Reduce the Calculated or Real Risk (cent’d)

● Major Equipment Actions
Complete ventilation upgrades
● Inlet filters/controllers in AN Farm
● Sparkless fan in AW Farm and AN Farm
● Flow controllers in SY Farm

Complete
pumping

Complete

procurement of exhausters in SSTS to support saltwell

miscellaneous items for SY-I 01 pump

E-25
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Revision O “

Review of Potentiel Meens for Mitigating or Preventing Flemmeble Ges Event

step in Flammeble Ges Potentiel Prevention Notee
=,ombuetion Meaeure

:eneration of flammable gas in 1. Fully oxidize the flammable 1. Will eventually be done for
:ankwaste gas generating matariala. vitrification.

2. Control tank temperatures 2. Controls on tank w.asta
to low Iavela to minimiza gaa temperatures are in place.
generation.

~atantionof flammable gas in 1. Mixar pump to raduca 1. Being done for tank SY- 101.
:ankliquid and wettad waata flammable gaa ratention Very effective for reducing

inventory. flammable gas levels
2. Saturating the tank waate sufficiently to avoid mll overa
liquid with an inert gaa. but not sufficient to evoid a
3. Drying out tank waata. seismically induced relaese.
4. Making tha waata very 2. Not well anelyzed yet but
soggy or liquid to allow would probably incraase
ganaratad gas to escape. rollovers though with minimal

flammable gas.
3. Saitwall pumping hes
dreined supernete from 114 of
149 SSTS, but some wetting of
westa is needad to control
temperatures and prevent
chemicel reactions.
4. Very wet conditions ello w
the gas to escepe but increases
volume end creates e leak
porential.

?aleaaa of flammabla gaa to 1. Raducing total gaa inventory 1. Mixer pumps heve been
$oma area by mixar pump. eble to kaap gas levels 10w

2. During intruaiva work, enough to avoid non-seismically
collect gaa through a induced releases. It is not
ventilation exhauat at the point feesible to ectively avoid
a tool antara the wasta earthquakes. Capturing the gas
poollpila. es it Ieeves the waste but

before it mixes in the dome
area would interfere with heat
transfer end create a
permanent bubble in the
cap ture de vita.
2. Such an exhaust collection
duct would be heavy but could
safety collect any gas releesed
from a salt dome or other
interior bubble.

_..
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Step in Flemmeble Ges Potential Prevention Notes
Combustion Meesure

Oxygen available in dome wee 1. Oisplecethe oxygen by 1. Expensive to design end
for combustion using e nitrogenfilled belloonin buildso thet would not

the dome region. interfers with dome operations,
2. Eliminateoxygen by’ end N03 oxidizer is still
ventilating with nitrogen. produced end releesed with

flemmeble ges.
2. Expensive to ventilste with
nitrogen.

Retention of sufficient Rspidventilation Being done in several tenks
flammeble gee end oxygen for with forced ventilation for
e long enough period to be steedystete conditions. Lerge
ignited gasreleeses (GREs) couldbe

accompanied by severe rettling
that could generete e sperk.

Ignition of the flammeble gas 1. Control ignition sources. 1. Controls are currently in
and oxygen to initiete 2. Stop intrusive work place. Note thetknown
propagating combustion whenever themeesures dome ignition sources would creetea

eree ges exceeds limits. down ward moving fleme which
3. Forretrievsl, requiretools is slower then en upwerd
that ere internally explosion moving fleme.
proof or internally inerted.

Over pressure sufficient to get 1. Improve structural integrity 1. Limited toenelysis or minor
e mejor eirborne releeee 2. Provide controlled blowoff changes with existing tenks.

port peth (rupturedisk leeding Unknowns for meteriei
to pebble end ssnd bed) conditions limit benefits from
3. Nitrogen belloon to absorb enelysis.
shock and ellow inert gas 2. Unclear feasibility.
venting forpreseure control 3. Expensive.

E-27
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Flammable Gas Spark Sources

. Mechanical Spark

. Electronic Spark

. Electrostatic Spark

. Hot (thermal) Surfaces

● Natural Phenomena

● Friction

E-28
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Flammable Gas Accident - Initial Controls

Term Evaluated control

Viscosity Lowsring

s dilution

s sonic snd ultrssoniclmixing

L -J Insrt gss spsrging/mixing

s removsl of supsrnats in DSTS

L Wasts segregation into additional tenks

Dry out SST Waate

L accelerate saltwell pumping

s addlincrease ventilation

s -1 Increase ventilation flow rste (PST)

s Install Non-Hz chemicsl monitoring systems (e.g, NH3, organic)

L Inetall H2/Flam Gaa recombinera

s Install igniter in tsnk

s Install additional exhaust system to actively ventilated tanks

s Install additional inlet HEPA filters on pasaively ventilated tanks

s J (1) Inert tsnks

s Purge with a blanket layer

L Install an inert balloon/bladder

s Seal tanka to reduce 02 inlet

L Add other insrt aolida

L Upgrade potential apark source inatrumentationlhardwsre to
decreaae failure

L Remove all spark source instrumentetionlhsrdwsre from tanka

L Move onsite recsptor

Install Confinement to Limit Airborne Dispersel

E

.———
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Term Evaluated Control

LI 1- oermsnent buildimat
s tarps

s J temporarv buikikuistructureltent

L Install systems to captura radioactive ralsases

L I Spsrk resistent fans (upgrsde)

s I lnstsll newvantilation flow mstars(DST &SST) (to beyond
Facilitv Group 1 tanks)

s Modify flow piping snd install flow metere (DCRT)

s Instsll permanentlcontinuous monitoring aystems
flammable ges
pressure
lsvel

SI I Uwade other instrument svstems to highest NEPA standard

L Install mixer pumps in DSTS

L Inetsll additional lightning protection

s Upgrsde grounding systems to balsnce impedance

L Accelerate retrieval

SI ‘2’ Ilrrstsll ereersdietion monitorinct

Treat Westeto Reduce Ges Generstlon end/or Remove Organics

s csustic addition

L sonic

L microweve

L mechanical

L Cs ramovsl

s dilution

LI 1- othar chsmicala

L Accelerate pretreatment

E-30
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Term Evaluated

s
L

L

L

L

s
s
s
s
s
L,,-.

s

s

Control

Transfer SST Contents to Ventilated DSTs (waste eegregstion) I

liquids

sludge

Sand filters I

Install rupture disc and capture ayatem

Uwrrade HEPA filter design

Accelerate emergency reaponsa (offeite) (take cover)

Monitor/sampling waate transfarrad into DCRTa

Seal releaae oointa other than stack I

Install flame-front dissipator/cooler

Install additional stack height

Modify tank todirect preasure front orraleaee tothasida, i.e.,
into aacondary tank or soil

Limit intrusive activities andloraimultanaoua tank activities

Limit intrusiva activitv timina duration I

{11 Evaluated for Organic Solvent Fire accidant.
(2) Evaluated for Organic Solvant Fira and Organic Salt-Nitrate accidenta.

E-31
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Flammable Gas Control Criteria Rating

80C

700

600

500
m

I

w

w 400

300

200

100

0 -41
Increased VentilationFbw Rate Inert Dome Space Atmosphere Temporary Building Mixing

) j

E
■ Feasibility

■ Optimization

❑ Preference

❑ Subtotel

■ Cost5enefil

■ score
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~ Accident
Flammable Gae

Criteria

1. Feasibility oflmplementetion

M Impact on Opwationa (TWRS)

H Impact on Worker

H Tashnical Feasibilii

L Miision Impacts

H TiMhsss of Controlimpiementatkn

H InstallationRkk

Control Criteria Rating Control:
Increased Ventilation Flow Rata

Level score I Comments
I I

H@h 1 Increased maintenansa, access

Moderate 7 More filten to change

H@h 23 Current technologywith minormodiitions

Moderate 1 Increased waste generation,worker exposure

Low 2 Design and installation

Moderate 7 Crane work

m 2. Optimization of Controls
#

H Reliabilii Moderate
w

10 Maintenance Requirements
* M Human Factors Practicslii Huh 10 Similar system wrrently in use

H AP@ibilii to Multipk Assidente High 30 Provides cxding, bump

H Competibilii of Controk Low 3 Dty out related to Organic Nitrate, Spsrk source

OptimizationSubtotal 53

3. Preference of Contrul Sulta

M Preventionover Mitigation High 10 Prevention

M Engineeredover Administrative High 10 Engineered control

1, M Passive over Astwe Low 1

Preference subtotalI 21 =

4. CoatiBeneffi
WY

H Qualitetie Senefit of Controk

:$

Low 10 -L
w

H Capital Costs plusOperating, Life Cycle Costs (LCC) High
g?

10 ~

Cost/SenefitSubtotal 20

I J



Accident
Flammable Gas

Control Criteria Rating Control:
Inert Dome Space (Cover Gas)

Criteria ~ Level score Comments

1. Fesaibilityof Implementation

M Impact on Oparatkme (TWRS) High 1 Addiinal hszefd, mnfinad space, new equipment

H Impact on Worker H@h 2 Training, breati!ng air qualitymncems

H Technical Feasibilii Mmlerate 7 Not done for thii application

L MissionImpacts Low 2

H Timelinessof Controlimplementation High 23 inbi inet’li~ with periodictnak.sup
H installationRtak Moderate 7 New hazard

Feasibiiii Subtotal 42

m 2. Optlmketion of Controls

;,> H Reliibiiily Mcderate 10 PotentialIeeka, impact of work Sctivii
, m M Human Factors Practicalii I Moderate I 3 Potentialair qualityhazard to vmrker I

HAppl icabilii to MultiPleAmidante I Hiih I 30 Solventand nitrate(wick fires), flammable gaa

H Compatibilityof Controls Low 3 Lowfor activelyventilatedtanks I

3. Preferenceof ControlSuite

M Preventionover Wtigation Hgh 10 Preventionand mtigatii

M Engineeredover Administrative H@h 10 Engineeredmntrol

M Passive over Active High 10

Preference Subtotal 30 0
0

4. CosUSenefit %a

H QuaMsfiva Benefitof Controis

>. p

H@h 100 Potentialorder of magnitude
ml-. Q

H CaPitSlCosts plusOperating, Life Cycie Costs (LCC)
Ou

Low 100 Constantsuppiy needed, avoided mst =!
rv. .



Accident: Control Criteria Rating Control:
Flammable Gaa Temporary Building
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Control Criteria RatingAccident Control:
Flammable Gae Mixing Waste by SpaWing
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TWRS FSAR Integrated Control Decision Meetings
Meeting Minutes

January 30, 1997

Steam Intrusion and Seismic Event Accident Scenario Controls Evaluation

Today’s meeting Attendae List is attached. The day was off to a slow start when

bad roads delayed the site two hours. The Steam Intrusion accident scenario

controls evaluation started at 11:15 a.m. and was immediately followed by the

Seismic Event accident scenario controls evaluation.

Larry Kripps presented the Steam Intrusion material; presenting background,

assumptions, existing controls, and future considerations. Also discussed was a

recently completed preliminary re-evaluation of tha Steam Intrusion accident

scenario. By adding a raalistic tank head displacement rate, the accident
consequences are below guidelines. Since the new analysis is not complete, tha

team brainstormed potential controls using the original analysis.

The team did initial screening on the potantial controls. The completed evaluation

sheets are atteched along with the list of potential controls considered. Then the

team ran the remaining potential controls through the evaluation criteria.

The Seismic material was presented and discussed. potentia[ controls were

brainstormed and screened by the team. The completed evaluation sheets along

with complete aet of considered controls are attached.

The Conclusion/Evaluation meeting will be held by DOE at the Federal Office

Building, room 249, from 7 a.m. - Noon, on January 30, 1997.

The Steam Intrusion session ended at about 1:00 pm, the Seismic Event session

ended at 2:30 p.m. The Action Item List is attached.
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TWRS FSAR Integrated Control Decision Meetings
Attendees

January 30, 1997

Gary Dunford TWRS, DESH

SteveWiegman RL-TWRS

Joe Bcvelacqua I JU-TWRS

LanY ~lPPS TWRS, Scientech

SuryaMaruvada I ES&H,FDH

JonYoung TWRS,(MSI)

BenHarp I RL-TWRS

CarolSohn RL-TWRS
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Steam Intrusion

Tank Waste Remediation System

Final Safety Analysis Report

Steam Intrusion Accident

F-3



Steam Intrusion

. . .
ccldent Descnptlon

I

A liquid waste transfer to a DST is initiated from the 242-A

Evaporator or Plutonium Finishing Plant using a steam jet as

the motive force to move the liquid. After the waste has

been transferred, the steam jet is not shut off and pure
I

I steam is routed to the headspace of the receiving tank.

F-4
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Steam Intrusion

.
ccldent Analvs is Results (Without Controls)

Consequences

Radiological, Sv (rem] Toxicological

Onsite Dffsite Onsite
Accident

DffSite

calculated Risk calculated Risk calculated
Frequency

Risk Cdcylated Risk

Dose Guideline Dose Guidefine SOF Guidelina SOF Gufdefine

Steam intmsion 5 E-03 1 E-03 1 1

from interfacing 10.5) (0.1) (ERPG-11 IPEL-TWAI

systems

Original 2.2 E-03 1.9 E-06 93 1.1 E-03 Anticipated

(0.221 1.9 E-04

New 5.2 E-04 6.3 E-07 .91 S.0 E-04

10.052) (6.3 E-05)

F-5



I

SteamIntrusion

Selected Cent rols

Safety SSCs

None

TSRS

AC: HEPA Filter Controls (TSR 5.18.2a)

Verify periodically that the HEPA filter and prefilter

housing radiation level is ~ 200 mrem/hr contact.

Replace the HEPA filters and prefilters prior to filter

housing radiation levels exceeding 200 u
~



\ \

Steam Intrusion

Selected Controls

Defense In Depth

●

●

✌
✌✎

●

Tank pressure alarms

Transfer line temperature interlock in place for transfer
from Plutonium Finishing Plant

Operating ventilation system during steam jet transfers

HEPA filter differential pressure alarm

HEPA filter replacement typically performed at
100 mrem/hr $!EbO*SWOm

F-7



I Steam Intrusion

. .
ccldent Analvs[s Results (With Controls)

The frequency and consequences are the same with the

selected controls, but the defense in depth controls provide

significant protection against this accident.

F-8
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! Jlm Steam Intrusion

I

Further ActIons Cons[de edlSug~stedlOnaomg
● . .

r

Further Actions Considered or Suggested to Reduce the Calculated or
Real Risk:

From Draft FSAR (Table 3.3.2.3.5-1)

. Accelerate elimination of requirements for steam jets and the

blanking or removal of steam lines.

F-10
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Steam Intrusion Accident - Initial

DOE/RL-97-26
Revision O

Controls

Term Evaluatad Contrei

SIJ I Eliminate steam iets/blrmk lines

s I Pressure elerms in tenks

s Alerm weste generstor when stesm trensfer w/o waete

L Multi-purpose filter (for tsnks)

s Transfer et lower eteem pressure

L! I Add shut off vslve in trensfer line

s Add stesm regulstor et generetor

s Transfer Iins temperature elsrm (st TWRS)

NQtQe

Item 7 hss insufficient design date.

All other short term items provide very little effect.

F-n
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Steam Intrusion
Controls Criteria Rating

,

~:
!-

C&l

control FeasitNity Optimization Preference SuMotal CosVBenefti Weighting Fador Scorn

Eliminate Steam Jete/Blank Lines I 82 66 30 178 200 6 10s8



Accidenk Control Criteria Rating Control:

Steam Intrusion Eliminate Steam Jets/Blank Lines

Crftsria Level score Comments

1. Feaslbllilyof Implamantatlon

M Impact on Operations (TWRS) Low 6 Altematiiea already exist. Affects PFP Evaporator

H Impact on Worker Low 23 Remove steam hazard, eliminate accident

H Technical Feaaibilii High 23 Altematf.msexist. lineseasily blanked

L MissionImpacts Hiih o Generator impact, interface

H TiMIStiI?SSSof COIItrOlImplementation High 23

H InstallationRisk Moderate 7 at evaporator

FeasibilitySubtotal 62

-n 2. Optfmisstion of Controls

I H Reliability High 30 Other systsma pmvan

z M Human Factors Practkslii Mmterets 3

HAPP

Requires change to wrrent practice

Iiibilii to MultipleAccidents Low 3 Only steam intrusksris affectd

H Com~ “bilii of Controls High 30 Eliminatessource of accident

OptimizationSubtotal 66

3. Prafemnce of Control Suite

M Preventionover W@stion Hqh 10 Totallyeliminate accident

M Engineeredwer Administrative High 10 Change transfer nrachaniam

M Passive war Active High 10 Permanent eliminationof steam intrua”mnaccident

Prsferenc8 Subtotal 30
0
0

4. Coat/Benefit
%Q
~. p

H Qualiitive Senefitof Controls High 100 AnalysisbSin9redone, controlMtminataeaccident
WId. Q

H Capital Costs plusOperating, Life

- Ou

Cycle Costs (LCC) Low 100 No other mntrol needed ($100K estimated rest)
=!

- OR
CostiBenefitSubtotal 200

,
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TWRS FSARlntegreted Control Decision Meetings
Meeting Minutes

January 30, 1997

Steam Intrusion and Seismic Evant Accidant Scenario Controla Evaluation

Theattendanca ahaetfor this maeting is attached. Themaating delayed by a Site-
wide 2-hour work delay due to inclement waathar. The Steam Intrusion accident

scenario controls evaluation commencad at 11:15 a.m. and was immediately

followad bythe Saismic Event accident scenario controls evaluation.

Larry Kripps presented the Steam Intrusion material; presenting background,

assumptions, existing controls, and future considerations. Also discussed was a

recently completed preliminary re-evaluation of the Steam Intrusion accident

scenario. By adding a realistic tank head displacement rate, the accident

consequences are below guidelines. Sincetha new analysis is not completa, the

team brain stormed potential controls using the original analysis.

.-
The team performad an initial screening on the potential controls. The completed

evaluation sheets are attachad along with the list of potantial controls considered.

Then the team applied tha evaluation criteria to the remaining potential controls.

The Seismic material wasprasented and discussed. Potential controls were brain

stormed and screened by the team. The completed evaluation sheets along with

complete set of considered controls ara attached.

The Conclusion/Evaluation meeting will beheld by DOEatthe Federal Office

Building, room 249, from 7a.m. -Noon, on January 30, 1997.

The Steam Intrusion session ended at about l: OOp.m, andtha Seismic Event

session ended at 2:30 p.m.
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TWRS FSAR Integrated Control Decision

DOEIRL-97-26

Revision O

Meetings
Attendees

January 30, 1997

GarvDunford TWRS.DESH

,..

,-

SteveWiegnran RL-TWRS

Joe Bevelacaua I RL-TWRS

LarryKripp3 TWRS,Scientech

SurvaMaruvada ES&H,FDH

Jon Young I TWRS,(NISI)

BenHam I RL-TWRS

Carol Sohn I RL-TWRS

Via Teleconference

None
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FSAR Development

Tank Waste Remediation System
Final Safety Analysis Report

Seismic Accident

January 1997
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SEISMIC

Accident Des cription

Seismic events (i.e., earthquakes) are a potential common cause

initiator of multiple accidents.

For existing Hazard Category 2 facilities with Performance

Category 3 equipment such as the waste storage tanks, a peak

horizontal ground acceleration of O. 19g and a return frequency of

1()-3/year is the evaluation basis accident.

,
q.4
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am SEISMIC

.
cc[dent Description

Tank failures or collapse of major structures are ~ expected
for the evaluation basis seismic event.

Three seismically initiated accidents dominate:

s Spray leak

● Pipe break causing surface pool

c Seismically induced GREs and deflagrations of
flammable gas $95:h~yBN

Oln
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SEISMIC

.
ccldent Analvs is Resu Its (Without Co ntrols)

Accident

-

Radioi@

Onsite

calculated Risk
dose 9uidcdine

Spray leakduring transfw I,::::%)I(E%’:%))

Summation assuming one of 7.7 E+02 5.0 E-02
each accidentefenwnt (1.7 E+04) (5.0 E+OOI

,Sv (rem) I -rOxik
Offsite Onsite

C%T”I .&noI C“&?dI auKL

2.1 E-01 5.0 E-03 5.s 1 (SERPG-21
(2.1 E+O1) 15.0 E-W)

3.S E-01 5.0 E-03 2.1 1 ISERFG-21
{3.6 E+ol) (5.0 E-W)

1.4 E-02 5.0 E-o3 S30 1 (SERPG-2)
(1.4 E+oo) (5.0 E-01I I I

3.9 E-o4

I
5.0 E-03

I
140

I
1 (SERF’G-21

(3.9 E-02) (5.0 E-01)

DST =
ERPG =
SOF =
SST =

double-shell tank
EmergencyResponse Planning Guideline
sum of fractions
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SEISMIC

Selected ControsI

Safety SSCs

● SST structure

● DST structure

● AWF tank structure

TSRS

AC: Emergency Preparedness (TSR 5.14)

Q Emergency response plans/procedures

G-7



SEISMIC

Accident Analvs is Results (With Cent rols)

The consequences assuming controls are conservatively

assumed the same as the accident without controls since the

ability of emergency response actions to mitigate

consequences of seismically-induced spray leaks, pool leaks,

and flammable

unquantifiable.

gas deflagrations are uncertain and

G.8
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SEISMIC

I Key Paramete
. . .

rs and Assumpt ions/Sensltw[tv Analyses

Seismic Acceleration Magnitudes

Peak Horizontal Ground Likelihood of Occurrence Per Description
Acceleration Year

0.199 1.0 E-03 Design criteria for existing PC-3
equipment.

0.249 5.0 E-04 Design criteria for new PC-3
equipment for the 200 East
Area.

0.26g 5.0 E-04 Design criteria for new PC-3
equipment for the 200 West
Area.

o.43g 1.5 E-04 High confidence, low probability
of gross leakage of waste
storage tank.

0.6g 5.0 E-05 Median acceleration of gross
leakage of SSTS.

0.8g 2.0 E-05 Median acceleration for :
gross leakage of DSTS. P

~. ~
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SEISMIC

Further Act ions Cons idered/Su~aested/O nao ngi

Further Actions Considered or Suggested to Reduce the Calculated or

Real Risk:

From Draft FSAR (Table 3.3.2.3.5-1)

●

●

●

)

Design modification to add a seismic monitor in the 200 Area.

Design modification to add seismic interlocks for the automatic

shut down of waste transfer pumps upon sensing a seismic
event.

Perform a comprehensive seismic vulnerability study of TWRS

Sscsm

J~;&~y=N
am
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DOE/RL-97-26

Revision O

Seismic Event Accident - Initial Controls

Tam Evaluated control

s J Seismic shutdown switches on transfsr swtsms

s J Add ssismic monitor to 200 arsss used to initiate emergsncy
response

L Seismic isolstionldamping for tenk fsrms

s I Emergency Response credit (WSS evsluated in connection to
seismic monitor)

LI I Tank structure urmrade

L Early retrieval

s Controls eppliad to other sccidents (e.g. tenk inerting, tsrps...)

s Seismic vulnerability study/wslkdown (not evaluate e control,
but to be considered ss Part of Authorization Basis upgrade)

G-II
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Seismic Event
Controls Criteria Rating

Control Feaeibilii optimization Preference Sub!otal CoWBenefd Weighfing Factor score

Sc4smic Monitw 100 100 5 205 200 6 1230

seismic Interfock on Transfer Pumps 80 80 12 172 200 8 1032
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Accident
Seismic Event

Control Criteria Rating

\

Control:
Seismic Monitor

I Criteria Level Scolu Comments I



Accident

I Seismic Event
Control Criteria Rating Control:

Seismic Interlock on Transfer Pumps
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