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PLUTONIUM FINISHING PLANT RESIDUAL CHEMICAL HAZARDS
ASSESSMENT REPORT '

EXECUTIVE SUMMARY

Fluor Hanford has performed. thls assessment of the chemical safety status of the equipment assoc1ated

- with process, support, utility, and waste systems at the Plutonium Finishing Plant. This assessment is
‘designated as the Plutonium Finishing Plant Residual Chemical Hazards Assessmerit, The assessment
focused particular emphasis on the idle and inactive plant systems, though active areas also were
examined to the extent that these were examined during the facility vulnerability assessment conducted in
1998. Remaining active systems were not examined as these are managed under permit condltxons, work
packages, procedures and policies consistent with the. Integrated Environmental, Safety and Health:
'Management Systemn. This report documents the details and fi indings.of the assessment

- The Plutomum leshmg ‘Plant is located in the 200 West Area of the Hanford Site (Flgure 1). The
Plutonivm Finishing Plant consists of several large and small buildings that are grouped to form the

. processing complex. ‘The Plutonium Finishing Plant activities are focused on the stabilization.and
-packaging of plutomum—beanng materials left from plutonium weapons material processing.
Decentamination and decommissioning planning recently has been completcd and the Plutomum
Finishing Plant is slated for decommlssmnmg fo slab-on-grade.

The assessment effort was initiated to ensure personnel safety, to facilitate safe decommissioning
activities, and 1o satisfy Milestone M-83-21, "Submit to the Washington State Department of Ecology a
PFP Residual Chemical Hazards Assessment as a Primary Document", cited in Hanford Federal Facility

" Agreement and Consent Order, (89-10, Ecology, EPA, DOE-RL) Change Control Form M-83-01-03,
approved October 29, 2002. The milestone states:

“Submit to the Washington State Department of Ecology a PFP residual chemical hazards
assessment as a pr1mary document. The subject document will list the processing equipment

- including tanks, piping, and waste lines that may contain residual chemicals and an evaluation of
the associated hazards. The document will describe the evaluation, criteria, and process. It wﬂ}
also categorize the items based on risk to human health and the environment, include -
considerations on whether response actions are required, and provide a schedule for actions
necessary to address significant risks prior to final deactivation. The methodology for defining
the categones wﬂl be described in the documen

The residual chemlcal hazards assessment was performed at the plant by a dedicated tearn of personnel
with appropriate training and’ extensive Plutonium Finishing Plant experience. The residual chemical

hazard assessment began with an item-by-item examination of the results from the previous facility
vilnerability assessment (HNF-3262, Facility Vulnerability Assessment, Phase 3, Final Reporf) with
particular attention to conditions that had received relatively high (less favorable) rankings. This -
beginning was selected as a sensible approach to establishing a basis for review. Additional items were
added to the residual chemical hazards assessment for review as a result of plant walkdowns and an
extended vessel inventory.

The residual chemical hazards assessment focused on evaluating risk associated with Plutonium Finishing
Plant process equ1pment including tarks, piping, and waste lines that could contain residual chermcals
Considerations were given to the potential severity of hazards such as the pctentxal of physical injury to
humans, potential exposure to humans, and significance of secondary zmpaet Another important factor
considered was the hkehhood of occurrence. The likelihood of occurrence depends on de51gn, operanon

ozlzn 1333 ' ES-1
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containment vessel condltlon emergency planning and safety basis, and maintenance and inspection. A
mathematical expression was developed to quantify relative risk. The relative risk was expressed as a
numerical product of the two quantmes representing the severity and the hkehhood of occurrence.

Resp{)nse actions were determmed based on the relative risk values and engineering judgment Vessels
were classified into three categories: (1) high priority items, (2) other/work scheduled items (which
include completed items), and (3) deferred items. . No item was found to. have a significant risk that
reqmred response actions prior to final deactivation. Items are designated as 'high priority” because of
their relative risk values or engmeermg Judgment These items have actions identified for completion in
the near term. These items require passive controls to ensure personnel safety, and. ‘mitigation of the
condition was judged to be the most prudent action. Other/Work scheduled items are those itemns -
scheduled for work as part. of Plutenium Finishing Plant’s cost effective work practices even though none
_are required prior deactivation. Other/Work scheduled items include completed items that either have
been removed or mltlgated to a safe configuration until decontamination and decommissioning, Deferred
items are ftems posing rmmmal nsk and their removal can be deferred safely untxl decontamination and
deconnmssmmng ' : .

Vessel categﬂry information is smnniarized' as follows:

Significant risk iiems: 0 -
Total items identified and evaluated: 309
Total high priority items: 6

Total other/work scheduled items: 84
Total deferred items: 219

. ®» ¢ o &

“The final disposition of all residual chemicals residing in mactwc process eqmpment will occur with the
decomnussmnmg of the Plutonium Finishing Plant complex.

021211.1333 ' ES-2
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1.0 INTRODUCTION

- An assessment of the chemical hazards of the Plutonium Finishing Plant (PFP) systems, called the PFP
Residual Chemical Hazards Assessment (RCHAJ}, has been completed Thls report: prowdes the results of
that assessment and i i3 orgamzed in the fol]owmg manner. :

Section 1.0 provides an overview of the RCHA purpose and describes the assessment scope, the approach
taken, and gives a brief-description of the various PFP famhﬂes of interest..

-Sectidn 2.0 providos background on previous chemic_al and radiologiéal vulnerability assessments
- conducted at PFP, with emphasis on the Facility Vulnerability Assessment (FVA)of 1998 (HNF-3262). -

* Section 3.0 contains a description of the vessel identification and documents the evaluation criteria and
processes used during the RCHA. Evaluation criteria and relative risk rankmg methods based on risk to
human hea}th and the enwronment also are discussed. :

- Section 4.0 focuscs on fou'r ateas that posed some d:fﬁcultics to physical inspecﬁons.

_ Section 5.0 provides the results of the assessment. Severity and likelihood distributions for the 1tems
evaluated by this asséssment are pr::sented The vessel categones used to group items are described in
_ this section. No significant risks requiring response actions prior to final deactivation were found. -

Section 6.0 summafif»:es 'the results of the assessment.

Appendix A contains a techmcal paper providing an explanatlon of the FVA methodology, whwh was
adopted by the RCHA

The Pluéomum F mwhmg Plant Reszduczl Chemical Hazards Assessment Data (HNF- 13940 December
2002) contains the listing of process equiptnent (including tanks, piping, and waste lines) evaluated by the
RCHA. Items are listed with associated individual identification numbers, building and room numbers,
chemicals, status, and controls. Associated hazards of equipment containing residual chemicals are
evaluated in the RCHA database from which the PFP RCHA data report (HNT-13940) is derived.
Relative risk values are provided. The PFP RCHA data report {(HNF-13940) is 1ssued separately from
this assessiment report.

1.1 PURPOSE

Thc RCHA was perfomled to assess risk relative to human health and the environment, to ensure
) personnel safety prior to decomm1ss:onmg activities, to provide safety information for personnel
- performing decommissioning, and to satisfy the requirements of the Hanford Federal Facility Agreement:
- and Consent Order [Tri-Party Agreement (TPA)] Milestone M-83-21, “Submit to the Washiigton State
Department of Ecology a PFP Residual Chemical Hazards Assessment as a Primary Documenr" '
(Change Control Form M—83-01-03)

0212111333 ' 1-1
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- The requirements of TPA Milcstone M-83-21 includa the following:

. Llstmg processing equipment (mc]udmg tanks, piping, and waste lines) that may contain re51dual
‘chemicals (HNF 13940)

» Evalua“tmg the assocxated hazards of equipment centammg remdual chemlcals (HNF 13940)
. Documentmg the evaluation criteria and process used {Section 3 0)

» Categorizing items relative to risk to human health and the cnwronmént (Sect-io_ns 3.0 :ancf 5;0)
. Defennining which items requi;'é response actions prior to final deactivatién {Section 5.0)

. Providiﬁg_ a schedule for any response actions required prior to final deactivation (Section 5.0).

1.2 SCOPE

The scope of the RCHA was to include all inactive process system elements at PFP that could contain
residual hazardous chemicals, These elements were termed ‘items’ and each item was given'a specific
identification number. These items consisted of all items identified at PFP during the FVA (HNF-3262),
items added during the RCIIA plant physical inspections, and items identified as a result of a PFP process
vessel review. Although inactive systems were emphasized, certain active system components were
included in the scope of the RCHA, if those components previously had been identified in the FVA.
Remaining active systems were not examined as thése are managed under permit conditions or work
packages, procedures, and pohcies consistent with the Integrated Enwronmental Safety and Health '
Management System {ISMS).

The scope of thls assessment includes identification of hazards and vulnerabilities relatwe to risk to
human health and the enwronment that exist at PFP as a result of the chemicals remaining in the inactive -
systemns in the former processing areas. This assessment also includes evaluation of the reéactive nature of
the chemical, as well as the risks associated with changes to chemicals due to aging, evaporation or
leakage, and inadvertent combination with chemicals in associated systems. Changes in system
configuration were noted on a graded approach and the condition of vessels was considered in the
evaluation as needed. Documentation of the evaluation criteria and processes used, along with schedules
for items requiring response actions pnor to final deactivation, also are required.

Outside of the scope of this assessment ate criticality concerns and general vulnerabxhtxes associated with
continued storage of certain forms of plutonium. Plutonium related vulnerabilities and corrective actions

 are described in other documents such as "Implementation Plan for the Remediation of Nuclear Materials
in the Defense Nuclear Facilities Complex", Revision 3, May 31, 2000 [response to Defense Nuclear '
Facilities Safety Board (DNFSB) recommendations 1994-1:and 2000-11, " An Implementation Plan for

- Stabilization and Storage of Nuclear Material, the Department of Energy Plan in Response to DNFSB
Recommendation 2000-1", Revision 2, July 2002. The latter contains the schedule for stabilization and
packaging materials to meet “Stabilization, Packagmg, and Storage of PIutomum-Bearmg Material",
DOE-STD-3013-2000, Scptcmber 2000.

0212111333 o 12
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13 APPROACH

N ,
To accomplish a comprehenswc assessment a team of safety, process engineering, chemtcal engmeenng,

and technical specialists was assembled. ‘The scope of the assessment was defined and team: members
were divided into two groups: the physical inspection or “‘walkdown’ team and the vessel inventory team.
“The physica! inspection team conducted a ‘walkdown’ or physical inspection of all items, except for those
in areas difficult to access. Areas difficult to-physically inspect were rescarched separately for work plans

* and work packages that described their shutdown .configuration. The vessel inventory team combmed
existing vesse! lists and reviewed engineering drawings and plant documents. Vessel mformatmn was.
incorporated into the physical mspectlon team scope of items to evaluate,

1.4 DESCRIPTION OF PFP PROCESS\FA.CILITIES

Historically, PFP operations involved the recovery and chemical conversion of plutonium. The pnmary
purpose was to provide conversion of plutonium nitrate solutions from the Hanford Site chemical
separations plants into a variety of usable and shippable forms, primarily metal ‘buttons' and components
for nuclear weapons. As cerfain process operations were concluded, cleanout actions always were: not -
accomplished. In some cases, no cleanout of vessels and process lines was attempted. - This left residual -
chemicals in some vessels and process lines and resulted in the need for chemical hazard evaluations'

PFP consists of one primary processmg building (234-5Z) and several ancﬂlary buildings, mcludmg
232-7Z,236-Z, 241-Z, 242-Z, 243-Z, 270-Z, 291-Z, 2736-Z, 2736-ZA, and 2736-ZB. Of these structures,
the process facilities, 234-5Z, 236-Z, 241-Z, 242-Z, and 243-Z were reviewed in detail for this assessment

because these buildings contain the chemical process equipment. Descriptive information for these
buildings is provided. Non-process buildings were not emphasized because of their. admmlstratwe or
vault storage purpose and lack.of res1dual chemicals.

The 241-Z-361 settling tank is mclu{ied in the RCHA The tank was an item reviewed in the FVA. This
tank is the subject of a current engineering evaluation/cost ana]ys1s Characterlzatlon of the tank has been

completed.

234-5Z. Plutoniirm Fabrication Facility — The 234-5Z Building was designed to provide plutonium
conversion and fabrication capabilities. This building housed the remote mechanical A (RMA) and
remote mechanical C (RMC) lines in which plutonium nitrate solution was converted to plutonium metal.
Additionally, the 234-5Z Building housed the RECUPLEX (recovery of uranium and plutonium by
‘extraction) process. This process used tributyl phosphate diluted with carbon tetrachlonde to recover
plutomum and uranium from liquid process waste streams.

236-Z Plutonium Reclamation Famhty The 236-Z Plutonium Reclamation Famhty (PRF) was bmlt to

recover plutoniurn from various processes at PFP, which resulted in plutonium *scrap’. The PRF process
~used a continuous organic treatment and recycle process to recover the plutonium: from the 'scrap’. The

solvent extractant developed was tn-butyl phosphate- carbon tetrachlcmdc (TBP-CCl,). '

The plutonium recovery process relied on the dissolution of plutonium-bearing scrap in ac1d and eventual
extraction of the plutonium though ‘counter currently contactmg the plutonium' in the liquid phase with
the TBP-CCl,. This caused the plutonium to enter the organic phase, leaving contaminants behind and
allowing the plutomum to be recovered. These activities occurred primarily in'the PRF canyon.” The PRF

. ceased operations in 1989. A training run in anticipation of a re-start was conducted at the PRF in 1994;
however, the PRF never was restarted. Currently, the PRF areas are shutdown awaiting decomrmssmnmg
activities.

021211.1333 _ 13
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~ 232-Z, Waste Incinerator Facility — The 232-Z Building housed a contaminated waste recovery process
- commonly referred to-as the ‘incirierator’, The 232-Z Building presently is undergoing decontamination -
and decommissioning (D&D) activities. The purpose of the incinerator was to incinerate combustible
waste contaminated with plutonium and to recover the plutomum from the resultant ash The plutomum
was recovered through ac;d leachmg of the ash.

241-Z Tank Farm Waste stposal Buﬂdmg — The 241-Z Building provides accumulation, sampling,

- and treatment of low-level liquid waste effluent streams from the 234-5Z Building. Designated as a waste
treatment and storage area, the 241-Z Buﬂdmg consists of a belowgrade reinforced concrete structure
with a sheet-metal enclosure over the top that provides weather protection. There are active and inactive
tanks enclosed in the vault, The Part A permit application governs the active tanks and was approved by
‘the Washington State Department of Ecology (Ecology) on July S, 2000 (DOE/RL 88-21, Hanford.
Facility Dangerous Waste Part A Permit Applicatior). The building consists of five separate ventilated
belowgrade cells, each containing a 17,000-liter vessel used to accumulate liquid waste before treatment
{(pH adjustment) and transfer to the Double-SheH Tank System. The 241-Z- 36 I settling tank is assoc1ated
with this building. . : g

242-Z Waste Treatment Facility — The 242-Z Waste Treatment F ac111ty was constructed as part- of the
on-going waste treatment and americium recovery ¢ffort to reclaim plutonium from liquid waste resulting
from processes in the 234-5Z, 232-Z and 236-Z Buildings. The facility houses a control room, chemical
- feed tanks, & cation exchange column, a solvent exchange column, and two waste receiving tanks. The -
plutomum and americium were recovered from ]1qu1d waste through the use of specialized ion cxchange .
resing, ‘

243-Z Low-Level Waste Treatment Faclhty The 243-Z Buzldmg is an active low-level hquld waste

treatment facility. The 243-Z Building receives very low activity wastewater from various PFP
operations and transfers the wastewater to the 200 Area Effluent Treatment Facility.
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2.0 BACKGROUND

Prompted by 2 chemical explosion in the PRF in May of 1997, Fluor Hanford (FH) began a series of
_efforts and initiatives to identify the cause(s) of the event and to enhance management and operatmg
systems fo minimize the possibility of a similar occurrence.

21 PREVIOUS ASSESSMENTS

The followmg four major chemical and radlologwal vulnerab:hty assessments at PF P have been
conducted since 1997. :

¢ Hydroxylamine Nitrate Assessment (Correspondonco FDH-975483 SARZ L K. Trent (FH) to :
. 8. A. Sieracki, (DOE-RL), “Contract No. DE-AC06-96RLI3200 - Imtzal Fac:lzty Chemzcal Tnventory
: Evaluatwn ” dated June 23, 1997) _

Hydroxylamine. nitrate stored at all areas was located and d13posed or treated Field walkdowns were
conducted to identify other potentially reactive chemicals in storage and to ensure that the storage
" conditions did not present hazards.

"o . Chemical Hazard Assessment (HNF-SD-CP-HA-001, Plutamum Finishing Plant Chemzcal Hazards
Assessmenz Rev. 0), August 1997

The purpose of this assessment was to conduct a complete chemxcal mventory assessment. The scope
included identification of hazards and vulnerabilities existing at PFP "as a result of the chcmmal
properties of materials remaining at the facility” through reactivity or changes because of aging,
evaporation, leakage, or inadvertént contamination. This information was assembled into data
packages that were reviewed by plutonium process support laboratory chemists to confirm that all _
‘chemicals listed, and combinations of chemicals, had no additional vulnerabllmes m’a'oduced through.
changes in physical or chemical properties. '

¢ DuPont independent review of potentially dangerous chemicals (Correspondence FDH-9852216,
Michael K. Yates [FH] to W, F Heer [B&W Hanford Company] “Hazardou.s' Chemiicals,” dated
March 13, 1998)

DuPont Safety and Environmental Management Services was contracted to conduct an mdependent
review of potentially dangerous chcrmca]s '

¢ - Facility Vulnerability Assessment (HNF-3262), anuary 1999

‘The FYA for Project Hanford Management Contract (PHMC) facilities was planned and designed -
specifically to identify conditions not adequately understood and analyzed or that did not have .
adequate controls that could endanger the health and safety of personnel and the public through injury
or exposure to hazardous chemical or radiological material. The FVA criteriz and methodology -
explicitly took into account the generic complex-wide vulnerabilities that were identified ina 1994
U.S. Department of Energy (DOE) chemical vulnerability assessment (U.S. Department of Energy,
Chemical Safety Vulnerability Working Group Report, DOE/EH-0396P, September 1994).

The FVA was intended to provide a one-time evaluation of plant conditions. - Other systems such as
the Chemical Management System and the ISMS were viewed as the appropriate mechanisms for
managing PFP chemicals and assessment corrective actions. The Chemical Management System was
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‘putin fslace to track and control chemical 1ﬁventoﬁes including the purchése management, storage,
and disposal. Facility level corrective actions from the FVA are managed through the ISMS and '
tracked through the deficwncy tracking system (DTS) '

) The FVA is discussed further in the following section because tho RCHA began with an: exarmnatmn
of the FVA results

Subsequent to the mentioned assessments, Ecology conducted an assessment from June 14 through
September 7, 2000. Ecology recommended that the U.S. Department of Energy, Richland Operations
Office (DOE-RL) initiate TPA. negotianons between the agencies. The TPA negotiations were initiated
and completed. M11estone M-83-21 requires this assessment (RCHA) to be a part of the negotlated
agreements

2.2 Facility Vulnerab-ility Assessment

In August 1997, a DOE Secretarial Directive was issued (U.S. Department of Energy, DOE Headquarters
‘Memorandum, from Secretary Frederico Pefia for Program Secretarial Officers and Field Element
Managers, Subject: DOE Response to the May 14, 1997 Explosion at Hanford’s Plutonium Reclamation
Facility, August 4, 1997) directing all DOE sites to reassess known chiemical and radiological
vulnerabilities and to evaluate for new vulnerabilities on a continuing basis. A subsequent Directive
(U.S. Department of Energy, DOE Headquarters Memorandum, from Secretary Frederico Pefia for
Assistant Secretaries and Directors of Nuclear Energy and Energy Research, Subject: Assessment of
Hazards Associated with Chemical and Radioactive Waste Storage Tanks and Ancillary Equipment,
October 21, 1997) provided additi onaI dircction and guidarice to focus assessment efforts on waste
storage tanks and ancillary equipment. : '

In accordance with the Secretarial Directives, DOE-RL directed FH to cohduct a systematic and
comprehensive: assessment of chemical and radiological vulnerabllmes at the PHMC facilities. The FVA
was conducted in response to this direction.

‘The FYA was initiated in 1998 and completed in 1999 (HNF-3262) The methodology used for the FVA
(a technical paper providing an explanation of this methodology is avallabie in Appendix A) is essentially
the same methodology used for the RCHA

The FVA required data information at the following two Ieve].si

o Facility level
.o Containment vessel level,

At the facility level, the data and information co]Iected for the FVA related fo asset owncrs]up and.
identification; the adequacy of inspection, maintenance, and operation; configuration control personnel
training; and the lessons learned program. .

At the containment vessel level, the following categories of data and information were collected:

Containment vessel ownershlp and identification

Characteristics of vessel (e.g., capacity, construction material, and application)
Characteristics of contents (¢.g., name, concentration, volume, and compatibility).
Quahty of characterization data for level of confidence and need for additional data
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Hazard characteristics of containment vessel contents

Relative risk ranking factors for severity and likelihood of an occurrence -
Recommended additional controls '

Immediate and 1ong-term corrective actions.

e & s @

Certain categories of data and mfonnation collected, i.e., quality of data, react1v1ty hazard, and other nsk
ranking factors, each were defined further in such a way as to assign numencal values to the categones
A method for numerical evaluation of relative risk also was developed |

The hazard charactenstlcs of chemicals were grouped and cach of the four groups was assigned a hazard
‘value (16,9, 4, or 1) based most reactive (16) to least reactive (1). Quality of data was considered
important from the standpoint that unlmowns presented an unquant:ﬁable risk and therefore were |

assi gned to the highest hazard group :

The Facility Evaluation Board (FEB), an independent assessment organization of FH, conducted an
assessment evaluating the overall performance of PFP with respect to chemical management and
reduction of chemical vulnerabilities. The FEB identified three items of interest to the FVA process. _

~ Adding a nuclear criticality point-of-contact to'the chemical vilnerability assessment team and approving
a path forward plan to complete the chemical vulnerability assessment effort addressed two of the items.
Corrective actions on these two items are complete. The remaining itern is addressed through an ongoing
status review of the chemical vulnerability assessment during the PFP Planning and Progress’ meetings.
This action will be closed on 12/31/02 with the cempletion of the RCHA. report and is currently tracked
through the FH DTS. This FEB assessment established a basis for recommending closure of the
Sccretarial Directives., The FEB concluded that the efforts to date have met the criteria for closure of the
directives. - . .
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3.0 RESI})UAL CHEMICAL HAZARD ASSESSMENT

To ensure personnel safety and as a result of the commitment to meet TPA Mxlestone M-83-21, the
RCHA was initiated. The RCHA was intended to assess Process. systems with residual chemicals that
may pose a risk of injury to pt:rsormel and to identify items that requlre corrective actions or items with
significant risk that could require mitigation to ensure risk reduction pner to the scheduled -
decommissioning of the system. - :

© 31 ASSESSMENT PROCESS

The RCHA includes two efforts that were combined to provide the material contamed in this report

First, a vessel inventory was undertaken. This effort collected vessel information from various previously
prepared databases and included a review of select engineering drawings and personncl interviews.
Second, 21l items were mspectcd physically, records reviews were conducted, current conditions
evaluated, and engineering personnel were interviewed. Ftems identified during the inventory effort that
were not included previously in the FVA also were lnspected An action sequcncc ﬂowchart is provided
as Figure 2, Therefore the gencral apptoach was as follows:

Assess 1tems using physwal mspections research, and mterviews _
~ Assess the PFP vessel inventory for completeness ensuring complete coverage of items -
Identify any new vulnerabilities and evaluate associated hazards
Identify dany items with 51gn1ﬁcant hazards -
Prescrlbe mitigation actions and schedules as necessary prior to ﬁnal deactivation act1v1tles

To accomphsh the assessment, a dedwated.mmed—dmmplme team was established. The I_nembers.chosen '

for this RCHA team were a combination of scientists, engineers, and operational specialists from the PFP

organization, including Process Engmeetmg, Solid Waste Operations, Industrial Hygiene, Plutonium

Process Support Engmeermg, Environmental Compliance, Nuclear Materials Stabilization Engmeermg,

and Fluor Hanford Support, along w1th consultant spemahsts with numerous years of PFP and Hanford
‘Site experlence

This assessment report provxdes the results of their efforts in the PFP RCHA data report (HINF-13940)

where the process equlpmcnt item, building and room numbers, chemlcals, status, and confrols arc
1dentif" ed. :
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Figure 2. Assessment Process Flowchart.
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3.2 ESTABLISHIV[EN T OF EVALUATION CRITERIA .

Risk scoring was performed using much the same method as the original FVA (Appendlx A) Each item
was evaluated based on a severity ranking factor and a likelihood ranking factor, It was noted that there -

- was an improvement in the data quality knowledge as a result of physical inspections and records review
and research; therefore, the quality of ¢haracterization data (safety characterization determination) was
rated as *1” for all systems (the FVA had data quality numbers from 1 to 5). This value of *1” reflects the
current high level of confidence in the information as a result of the physical inspection of all items and,

for those items that were difficult to inspect, reflects the confidence in the information researched.

“Section 4.0 provides a discussion of the areas that were difficult to inspect. chenty and likelihood scores
were determined as shown in Figure 3. The Hazard Group scores were evaluated using the original -
criteria, with current Imowledge A relative ranking score was obtamed by multlpiymg seventy by -
hkchhood

To determine the risk levels, eachritem was reviewed against the eight criteria {described in the following
sections) drawn from the original FVA evaluation, where risk is based on severity and likelihood. Three -
~ types of severity factors were considered, mcludmg physical injury to humans, potential exposure to
humans, and significance of secondary impact. Five types of likelihood factors were considered,
including design, operation, containment vessel condition, emergency planning and safety basis, and
maintenance and inspection. Table 3-1 provides a description of the severity and likelihood criteria.

The RCHA team, which has extensive experience with chemicals and their use at PFP, evaluated items

based on the following concepts: (1) knowledge of the reactions that occurred in the processes,

(2) information on reaction rates, (3) the conditions required for the reactlons and (4) the conditions that
. affect reactmn rates.

3.2.1 Séverity Rankiilg Factors

~ The following factors, in addition to data quality and hazard characteristics of matenal were con31dered
to influence the severity of consequences resultmg from the loss of control of material, such as thfough an
uncontrolled reaction or 2 leak release. : '

(1) Potential for human i injury. Considerations included accessfmhty to personnel, number of persons
- potentially affected, and expected severity.

(2) Potential for human exposure, Considerations included vessel location relative to people number of
persons potentially affected, and 11ke1y exposure SCenarios. :

"~ (3) Potential and significance of secondary 1mpact Considerations included other systems structures,
and components that could magpify consequences, ¢.g., fixed radioactive contamination,
. safety-critical systems, and ventilation systems; and considerations, such as distances or barriers
between systems, and hazard characteristics of materials impacted.

322 Likelihood Ranking Factors

The following factors, in addxtlon to data quality and- hazard characteristics of material, were conszdf.red
to mﬂuence the likelihood of occurrences mvolvmg the loss of control of a material, :
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(1) Design. Considerations included safety features, as applicable; e.g., pressure relief, secondary
containment, air filtration, hydrogen mitigation; shielding, and seismic capacity.

(2) Operation. Considerations included whether the vessel and any ancillary eqﬁipmeﬁt are operated as
designed, per manufacturer’s speclﬁeatmns (mcludmg design life), and within the documented
safety envclope

(3) Containment vessel condition. Considerations included integrity testing, protection from corrosion,
modiﬁcations that potentially degrade integrity, and visual.condition.

(4) Mamtenance and inspection. Consideration inchuded whether preventive mamtenmce and
mspectmns are scheduled regularly and implemented.

(5) Safety authorization basis, emergency planning, and other programmatic controls. ‘Considerations
“included whether the conﬁguratlon of the containment vessel and ancillary equipment adequately is
documented, reviewed, and approved; and whether it is subject to established programs, such as for
. 1nventory control, standards and requirements identification, authonza’uon basis, fire protectxon and
emergency planning, :

3.2.3 Risk—Based Relative Ranking

During the RCHA, material i ina contamment vessel once again was assigned to one or more of the four
hazard groups based on the reactivity hazard, as identified during the FVA: :

. .Group (1): explosive, unstable reactive, unstable over time (e.g., because of aging in storage or
contamination during use) and organic peroxides [29 Code of Federal Regulations (CFR) 1910. 1200]

e Group(2): perphoriC,. water reactive, flammable gas, fissile materials (29 CFR 1910.1200)

e Group (3): corrosive and highly foxic materials (2.9 CFR 191 0.1093, I.GE 7, 1_[}44~50).

. | Group (4): all other m;teﬁa-ls (generally ﬁc')t very reaetive), maybe flammable or toxic.
Each-group’ was given a group score: Group {1)- 186, Group (2) - 9, Group (3) — 4, and Group (4) ~1.

The relative tisk presented by a containment vessel was quant:[f” ed by developing 2 vulnerabﬂlty score, a
numerical product of two quantities representmg, respectively, the severity and the hkehhood ofan -

occurrence.

The data quality, the hazard group of material, and the severity and likelihood factors each were scored by
assigning values, 1 through 5 (except for hazard group), where the value 1 represented the best condition
and the value 5 represented the worst. As shown, the parameter representing the group of material was
assigned the value 16, 9, 4, or 1, respectively, for the most reactive to the least reactive group.

The quantity representing the severity of an occurrence was the sum of values for data quality, hazard
group of material, and for each of the three severity factors. The nurnber for likelihood was developed in
the same manner, : :

The value for confidence in data for all items is high and therefore given a value of 1. The final relative
risk ranking is a product of appropriately normalized values for seventy and likelihood (Figure 3). An
example of the risk rank_l_ng process for item/identification number 1 is provided in Figure 4. A lower
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number is considered better, i.e., safer than a higher number. Both the RCHA and the FVA scoring
criteria ranged from a minimum score of 2 through 100. This spread was established deliberately to
provide good relative ranking of the data. To account for items that currently are removed from the

system and shipped, or awaiting shipment (and thus cause zero risk), the score criteria were modified to
provide a score of ‘0’.

Tank Designation:

Group One Group Two Group Three  Group Four

HAZARD GROUP

I.A.4 Safety Characterization
Determination (confidence In data)

FINAL
CONTROL FACTORS B1. Design SCORE =
SEVERITY
B2. Operation
B3. Containment Vessel X
A1. Physical Injury Potential to Humans Condition LIKELIHOOD
B4. Emergency Planning and
A2, Exposure Potential to Humans Safety Basis
A3, Significance of Secondary Impact B5, Maintenance and Inspection iy
Severity: Likelihood:
((2x11Ad) + A1 + A2 + A3 + Haz Group [4] ) / 4.1 (B1+ B2 +B3+ B4 +B5 + Haz Group [4] + 2 x lIA4) /5.1

Figure 3. Scoring Worksheet.
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Tank Designation:

Identification No. 1, Nitric Acld Pipelines

Group One

Group Two

Group Three

Group Four

HAZARD GROUPI

X

II.LA.4 Safety Characterization
Determination (confidence In data)

CONTROL FACTORS

A1. Physical Injury Potential to Humans
A2. Exposure Potential to Humans

A3. Significance of Secondary Impact

Severity:

5.1

((2x11A4) + A1 + A2 + A3 + Haz Group [4] }/ 4.1

021211.1333

B2. Operation
B3. Containment Vessel

B4. Emergency Planning and

Figure 4. Scoring Example.

B5. Maintenance and Inspection GG

Likelihood:

FINAL
SCORE =

SEVERITY

X
LIKELIHOOD

15

2.9

(B1+ B2+ B3 + B4 + BS + Haz Group [4] + 2 x II1A4) /5.1
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Table 3- 1 Sevemy and Likelihood Crlterla

Evaluation Factors

Value of Seventy and leehhood Factor

to a surprised person who is prone to heart
attacks. Capable of second- or third-degree
skin burns. Victim would need hielp getting
to an eyewash or safety shower.

freatment. Victim could reach nearest eyewash ot
safety shower unassisted. .

5 3 1
—SEVIRITY _. : —
Al. Physical Infury Potential To Capable of damaging a }imb, vision, or Vietim would require nothing beyond first aid Essentially none.
Humans ' hearing. Capable of initiating a heart attack : : .

A2. Exposure Potential To Humans

Could release gases, mist, or powder that
threaten lives of those in same air space if
inhialed. Also includes release of irritants.

Could release gases, mist, or powder that shouid not

| be inhaled, but are not irritants or life-threatening.

Essentially none.

A3, Significance of Secondary -

Capable of damaging safety systems or other

Capable of releasing chemicals that corrode other

Any released chemical(s) do not corrode

that could pgenerdte high pressures. Vented
tanks where venting obviously is not
adequate.

rapidly, but vent is expected to be adequate.

Impact equipment, not necessarily causing systems slowly. Cleanup requires personnel other vessels. Cleanup is routine.
catastrophic failure of equipment. Cleanup | protective equipment, but is niot really difficutt.
_ : 15 complicated.
LIKELIHOQOD . _ : ‘
B1. Design - Bad materia! of construction. Unvented tank | Vented tank that could generate gases and heat Heat and pressure generation very

improbable in planned use.

B2. Operation

Space occupied frequently. Chemical(s) are
more reactive and/or react more vigorously.

Space occupied.infrequenﬂy. Chemical(s) not very
reactive and/or not as vigorously reactive.

Vessel or space not used at all or very
seldom. Chemical(s) cannot start any
dangerous reaction.

B3. Containment Vessel Condition

Container integrity questionable, High
pressure could be generated.

{ Containet mtegr:ty adequate High pressure cannot

be generated.

Container integrity is good and expected

1 to stay that way.

‘B4. Emergency Planning and
Safety Dasis.

Difficult or'slow to take countérmeasurés
when abnormal conditions are noticed.

Countermcasures_'avallable and easy to implement.

Not expected to generate any kind of
£MErgency response.

B5. Maintenance and Inspection

Inspections | needed at least weekly. Repairs

‘the other factors. Violation of Washington

necded more often (months apart) because of

(State) Industrial Safety and Health
Adminigtration/Qccupational Safety and
Health Administration.

| Inspections needed monthly—quarterly Repalrs
. expected to be needed seldom (years apart)

"Routine inspections will be done, but

repdirs not expected to be needed.
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33 IDENTIFICATION OF VESSELS

 Ag part of the RCHA a PFP vessels inventory was conducted. Vessel information from this mventory
was shared with the physical inspection team conducting thc vcssel mspecuons and evaluations to ensure
all inventoried vesseis were cvaluated

3.3.1 Eﬁsting Databases Review

As previous PFP vessel mventorles existed, this effort began with a review and consohdatwn of several
- e}ustmg databases that mcluded PFP vessels. The ex1stmg databases were obtamed from: '

Facility Vulnerability _Assessment
Chemical Hazard Assessiment
Previous PFP vessel inventory

- PFP Chemical Management System.

Each of these databases was queried electronically, or if neceséary, hand reviewed for mention of vessels.
Once consohdated the resultant vessel information comprised a more complete compﬁanon of PFP .
vessels.

3, 3.2 Document Review

- Along with consohdatmg the cx:stmg databases, the vessel inventory mc]udcd the review of engineering .
drawings, current and historical documents and select personnel intérviews.

Hundreds of engineering essen‘ual drawmgs were revxewed A piping and vessel design specialist with

39 years of Hanford Site experience assisted in this review. Documents examined included the Plutonium
Finishing Plant Final Safety Analysis Report (HNF-SD-CP-SAR-021, Rev. 2, and Rev. 3) and the History
& Stabilization of the Plutonium F mzshmg Plant (PFF) Complex Hanford Site. (HNF -EP-0924 datcd
March 1997).

- Information obtained from the en gmeenng drawing and document search was reviewed by PFP plant
cognizant engineers and by selected long-time PFP personnel with combined experlencc covcrmg the
vears from 1960-1973, 1977, 1981, and 1984-1997. . :

Gcnerally, vessels identified are not piping but some pipe segments known as ‘pencil tanks' have vessel
designations and therefore are included as vesse}s Also, some engineering support drawings were
reviewed. Inactive systems are mest likely to appear on support drawings. To obtain greater inactive:
system information, such as might be found in support drawings, historical documents such as the Z Plant
- Safety Analysis Report (Draft); Vol. IIl, Tune 1977, and-"Plutoniun Reclamation - Z Plant, Training
Manual on Solvent Extraction, Z Plant, Production 0percmons Rockwell Hanford Operatzons ” January
1978, were reviewed for vessel references.

The vessel information was shared with the phys1ca1 inspection team for mcorporatlon in their process
- equipment lnspecnons and evaluations.
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3.4 PROCESS EQUIPMENT INSPECTIONS

The physical inspection team evaluated items usmg physwal inspections, document research, engmeenng
evaluations, and interviews. :

3.4.1 Records Review and Data Packages

In addition to the physical inspections conducted for each RCHA item evaluated, an extensive records
review was cenducted for certain items using a graded approach and these records as well as current
pictures were placed in data packages. These records were used to document existing conditions; record -
mitigation measures already taken to reduce risk, such as tank removals, tank emptying and flushing, lme
~ draining and flushing, and valve controls; and to identify planned future mitigation cfforts Records
" reviewed 1ncluded, but are not limited to, the followmg

‘Facility Vulnerability Assessment
Work packages .
PFP Facility Safety Analys:s report
. Chemical Hazard Assessment
Historical and recent photographs
‘Process flow sheets
Process documentation
Maps and specification drawings
Engineering and operations log books
-Letter books.

» & & 9 ¢ ¢ & & & D

Pertinent records have been placed in a data package for most RCHA items. Alsoincluded in the data

packages are pictures of current conditions where possible. Data represent a.graded approach, i.¢., there

are less data for items with less relative risk than for those items with greater relative risk. Because of the
- graded approach, data packages do not exist for each RCHA 1tem :

3.4.2  Facility Walkdowns

RCHA items were inspected physically for review to the practical extent afforded by access and visibility
restrictions, The walkdowns involved looking af the equipment piece, vessel, or- glovebox. Pipelines io
and from the item also were inspected. Finally, the area around each item was inspected for secondary
problems or miti gating barriers. Conditions offering possibilities for unfavorable interactions included

~ overhead sprinkler lines, another vessel, or other nearby chemical transfer lines. Possible mitigating
barriers could include a nearby safety shower, a dike for containing spills, blanked ports on a glovebox, or

* the glovebox itself as sealed containment. An important secondary problem to be addressed in several
locations was the potential for a leak to occur, and for the leaked fluid to pick up or gather and transport .
radioactive material as the liquid would flow through the various floor or ce1]1ng partmons to occupled
‘compartments below. :

As previously mentioned, all the RCHA items were visited during the walkdowns. Evaluation included
the gloveboxes, vessels, and chemical transfer lines serving the RMA Line, RMC Line, the PRF, the
2736-ZB Building, the 243-Z Low-Level Waste Treatment Famhty, and waste tanks in the °
'241-Z Building. Al laboratories were reviewed. Two old processes located on gloveboxes HC~46F and
.. HC-60 and analyzed in the FVA were not reviewed because these had been removed. ' .
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Two major areas and two smaller locations mentioned in the FVA were difficult to physically inspect
because of their conditions, which involved high contamination levels, presence of chemicals, or lack of 2
practical access. The 242-Z B:.u}dmg and the PRF process canyon could not be accessed. Visibility into
some equipmient assomated with the RMA line task III and radioactive acid digestion unit (RADTU) in
the 234-5Z Building was limited. The evaluations for these areas are discussed in Section 4. 0

Al of the accessible gloveboxes in the 23652_Bu11ding_ were inspected during this review.
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40 AREAS DIFFICULT TO PHYSICALLY INSPECT

As previously d1séué:sed some areas were difficult to phyélcally inspect or had limited visibility into
certain equipment. Equipment containing chemical hazards is all enclosed within gloveboxes or
containment walls. These areas mcludcd the RADTU, 242-Z Building, RMA line task 111, and. the PRF

canyorn.

4.1 RADIOACTIVE ACID DIGESTION UNIT

RADTU was an extension and scale up of expenmcntal amd digestion technology that began in the 1960s
and was conducted at the Hanford Engineering Development Laboratory (HEDL) through the 1970s.
Acid digestion is a chemical process. developed to reduce the volume of combustible orgamc waste by
converting the waste to gaseous effluents and stable solid residues for efficiently recovering plutomum
from the waste, Up to'99 percent of the plutomum was removed from waste with this. process.

RADTU was consiructed in 1977 and began processing surrogate waste and potentially- contammated
non-glovebox waste matenals in November 1978.. RADTU was shutdown in 1981 '

Radioactive acid dlgcstmn', as demonstr_atf:d’ by RADTU, was a process that decomposed combustible
. radioactive waste solids in a medium of concentrated hot (230 to 260° centigrade) sulfuric acid, Sulfuric
acid carbonized and partially oxidized the waste materials, Nitric acid was added to complete waste
0x1dat10n at a rate proportional to the feed of the waste. Offgasses varied according to the composition of -
the waste feed but consisted of CO,, CO 1,0, and HCL from waste oxidation, and SO, NO,, NGO, N,

- and H,0 from acid decomposition, Most of the RADTU processing equipmient was located in gloveboxes
(hoods). Liquid effluents were transferred to the chemical waste tank for pH adJ ustment and samp]mg
before release : :
Offgas treatment occurred in gloveboxes 300A, 300B and in noncontained equipment adjacent to these
gloveboxes. Glovebox 300A contained heat exchangers and glovebox 300B contained the primary
scrubber. The demister and secondary scrubber were located adjacent to and outside of gloveboxes 300A
and 300B. Inprocess order, the offgas system consisted of a primary scrubber, a high-efficiency
entrainment separator (demister), a secondary scrubber, a heater, two high-efficiency particulate air
(HEPA) filters, an offgas blower, a third HEPA filter, and a dedicated RADTU stack. The demister -
vessel is the same vessel that housed the horizontal tray digester, the predecessor of the annular digester. -
Offgas from glovebox 200 was cooled and cycled tbrough the scrubbers and demister. A dllute mixture
of sulfuric, mtnc, and hydrochloric acids was produced . :

‘Glovebox 600 contained the acid fractionator Dilute mixed acids from offgas treatment were
concentrated in the fractionator and sent to gloveboxes 500A and 500B for storage before being recycled
to the digester in glovebox 200. Incoming PFP waste was stored and assayed in rooms adjacent to'the
RADTU chemical processing equipment. Glovebox 100A was the waste airlock and received waste for
processing: Waste boxes were loaded into the airlock on a conveyor belt. The waste was conveyed to
glovebox 100B through a guiliotine door that provided a gas tight s¢al.

In May 1981, HEDL was directed by the DOE to pIace RADTU in a safe shutdown status by the end of _
~ FY 1981 and transfer maintenance and custodial responsibilities to Rockwell Ha.nford Operatlons Before
~ the transfer Rockwell Hanford required HEDL to perform the following:

» Remove all waste, solids, and liquids from the hoods and process system -
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» Flush, blank, and ldentlfy all acid, hquzd steam, and water lines, excludmg the f' ire preteetlon system "
and the steam lines for buﬂdmg heat _ ,

'»  Depressurize all pressurized systems
¢ . Remove all chemical-s from the premises
. Conduct a f’ nal radaologwal survey.

A status report, dated September 30, 1981, from J. E. Nolan (President, Westinghouse. Hanford Company}

- to D. J. Cockeram (Vice President and General Manager, Rockwell Hanford Operations [HEDL No.
- 81533647 stated, "HEDL has completed all essential activities to place RADTU in a safe standby status”.
Process vessels were reported to have been flushed with NH; (Jim Demitter, former RADTU Cognizant
- Engineer, personal communication, September 2002). However, it was not verified that the final aqueous
‘tinse(s) occurred. “An assay of the feed preparation, digester, residue drymg, offgas -and storage transfer

gl ovehoxes was accomplished after clean up. ,

The remaining RADTU facilities were inspected during the TPA Milestone M-83-21 vessel inventory. .
walkdowns. Waste materials, chemical re51duals and glovebox cond1tlons were observed VlSlblhty into
certain. gloveboxes was limited. :

Nothing unusual was observed in the waste air lock and glovebox 100A. Glovebox 100B contains small
amounts of re51dua1 waste feed at the sorfing station, in the weighbox, and in the hopper for the pneumatic
classifier. The pneumatic hopper is removed from its functional position under the shredder. and is visible
on the conveyor belt adjacent to the guillotine door. ‘Although the shredder hatch is closed, it is estimated
that some residual shredded waste feed is contained in the shredder

A waste feed plug is visibl.e in the ram cylinder. This plug was used during operations to help isolate the
atmosphere in glovebox 200 from glovebox 100B. A batch of waste feed deliberately would be left in the
ram cylinder when the process was shut down for the weekend and at other times. The plug appears to be
part\a]ly acidified, presumably from acid fumes that came off the digester. Crystalhzatlon is apparent on
piping and equipment throughout the glovebox. Some corrosion on glovebox contents is present as well.

. A white substance, possibly an oxide of nitrogen, is present inside of a funnel located below a slurry
sampling point near the centrifuge.

Some of the mndows on top of glovebox 200 are cracked. One is pushed dovmward and dxslodged from
its functional position. ‘The opening has duct tape and plywood over it. It was reported that personnel
stepped on these windows durmg D&D work i in 1984 ' :

Nothing unusual was o‘bserved, in glovebox 300. -
In glovebox 400, one of the residue pots remains in a clamshell firnace. Nothing was visible within the _
upper third of the pot, which appears to be clean. The lower two thirds of the residue pot were not visible.

Some corrosion and crystallzzatmn were present on piping.

Because of the lack of credible potentlal for significant reactions, mitigation actmtles inthe RADTU can
safely await D&D. '
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42 242-7Z WASTE TREATMENT FACILITY

The 242—2 fac:hty was used at various times for several small-scale waste treatment processes and the
recovery of americium, which was the last process run in the facility. The facility processes have been
shutdown since an explosion that occurred in an ion exchange column in 1976. As aresult of the- '
explosion, there was extensive contamination of the process area with Pu, resm and nitric acid. These

. contaminants were later ﬁxed—m-p] ace with an organic fixant. :

. The 242-Z Faclhty is separated into three sections: a tank room, an operations room, and an ammex.
{provided for outside entry into the building). Entry into the 242-Z Facility is prohibited.

The 242-Z Facility structure, in conjunction with the ventilation systems, forms a confinement system
designed to mitigate the release of hazardous material should a barrier fail. The ventilation systems
complete the confinement system by providing a controlled, continuous flow of air from the environment
into the various building areas, through HEPA filters, and back to the environment. Supply air is
provided to the rooms through the 234-5Z Building supply plenum, while air is supplied to the
gloveboxes and process cells through HEPA filters installed near the floor. Rooms; gloveboxes, and.
process cells normally are maintained at negative pressures relative to the atmosphere to:prevent the |
movement of airborne material out of the facility. Exhaust ventilation air from the rooms pass through
single-stage testable HEPA filters before reaching the 234-5Z Building E-3 HEPA filters (also

smgle stage). Glovebox and process cell exhaust air first is filtered by a single-stage testable HEPA filter - |

~ in the 234-5Z Building, and is filtered through the two-stage, testable E-4 filters also located in 234-5Z.
Both streams exhaust to the 234-5Z Building plenum and the 291-Z-1 stack. All electrical power to the
facility has been disconnected.

All of the organic material in 242-2 Facility was stored in the W4 tank from 1979 until removal and
disposal in 1982 (HNF-SD-CP-HA-001 and Technical Data: Plutonium mehmg Plant Chemical
Hazards Assessment fHNF-SD-CP-TI-219). No documentation has been found to date to support .
flushing of lines/tanks. The 1982 conditions remain The organic fixant used to coat many of the facility
surfaces to fix contamination in place was “Butvar’, which is an orgamc liquid that dries to hard film. A
video taken in 1989 did not verify chemical inventories; the film showed that a layer of sludge ‘was
present an the tank room floor in a few localized areas.

While some residual chemicals remaining in the 242-Z Fzcility might be reactive, the small._ahmunt and
segregation, along with the lack of external heating, makes a catastrophic reaction very unlikely.

4.3 REMOTE MECHANICAL A LINE TASK ITI

The complete RMA Line, located in the 234 5Z Buﬂdmg, converted p]utomum froma tquid nitrate form
into finished metal components for nuclear weapons assemblies, Task II was the rcductlon segment of

the plutonium conversion process

The Task I portion of the RMA Line is located in the 234-5Z Building. The processmg steps that were
performed in this segment of the RMA Line included the follow.mg

s Insertionofa crum-b!e-mto a pressure vessel (PV) and preparation of the PV
¢ * Charging the crucible with a mixture of PuF4, calcium metal, and iodine

! “Butvar’ is manunfactured by Solutia.
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» Firing the charge by heating
s  Cooling the PV.

The plutonium, slag, arid crueible were removed from the PV and the slag and crucible separated from the

plutonium metal. The plutonium metal button was pickled to remove residual slag and sampled. The ..

plutonium metal button was wei ighed and canned for storage. The cruc1ble and slag were saved for later
" recovery of residual plutonium. -

The RMA Line operated for continuous intervals and intermitiently from 1952 16 1976, when the line was-
placed in ready standby status. The RMA Line stabilization run occurred in 1979. A certain amount of
cleanup was performed and metal plates were placed over many of the glovebox ports. In 1983,

Rockwell Hanford Operations completed terminal cleanout of the RMA Line. Terminal cleanout
consisted of removing some old equipment, loose or retrievable plutonium, and hydrauhc fluids and
placing the mechanical configuration into stable status. Although plans were made in the mid 1980’s to
restart the RMA Line, the line never operated again,

Extcnswe record searches completed for the RCHA reviewed the official cleanout documentation for
Task III of the RMA Line. The cleanout was completed pursuant to the 4-Button Line Terminal Cleanout
Process Control Plan (RHO-SD-RE-PCP-003, Rev. A-0, July 1982). The objectives of the terminal
cleanout campaign were to remove plutonium from the gloveboxes, reduce the sources for a :
contamination releasg, and reduce maintenance and su:veﬂlance This included the removal of
contammated and potentlally contaminated liguids. :

The cleanout actions were itemized and initialed on completion. Cleanout actions included the following:

Disassembly of equipment

Scraping, sweeping, or vacuuming

Wipedown

Neutralization of surfaces (1f reqmred)

Nondestructive assay .

Removal of combustibles :
" Disconnection and plugging of chemical services

Disconnection of electrical services

Replacing bags and-gloves with stubby bags

Covering ports and sphincters with metal plates

Inspection by a three-member team

Sign-off for completion of cIeanout actions.

Placing final postings..

& o 9 0 5 0 o 6 0 0 9 s

‘Each cleanout record was reviewed for the RCHA. All of the required actions were completcd and sxgned-
off by Production Operations, Research and Engineering, Health, Safety & Environment, and work
supemsmn and therefore mitigation activities can be deferved safely until D&D o

44 PLUTONIUM RECLAMATION FACILITY CANYON

- The PRF process was an improvement on the plutonium recovery technology of RECUPLEX in its use of
& continuous organic treatment and recycle process, remote operation, use of geometrically favorable
equipment (rather than administrative controls) to ensure nuclear safety, and its capability to partition
" plutonium and uranium. The main internal structural feature of the PRF was a process equipment cell
known as the canyon. Process equipment hung on the canyon walls. PRF processes were conducted in
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stainless steel gloveboxes located on both sides of the canyon. The gloveboxes contained control valves,
pumps, flow meters, mterconnectmg plpmg, and cther equipment. The connecnons were - serviced from -
the canyon eqmpment

Operatlons began in 1964. In the years that followed PRE underwent a series of modlﬁcahons to.

. improve performance, enhance safe operations, and to respond to mission changes. A third dissolver was -
‘added in 1966. In 1967, a step to remove solids by centrifugation was added, and in 1972 the process was .
expanded to include the extraction of uranium from’ aqueous solutions produced from dissolution of
contaminated scraps:. Coneerted efforts were made to reduce effluents and to find better waste .
management practices. PRF shutdown in 1973, agdin in 1975, and in 1976 for maintenance upgrades, for
review of criticality prevention specifications and procedures, in response to a strike by onsite urion _
workers, and in response to an explosion in the 242-Z facility. Shutdown continued for 19 months during -
which all nitrated resin at the facility was disposed. A campaign to cleanup the process hoods and the -

~ canyon floor occurred in 1978 and 1979.. D&D planning also began in 1978 followed by operability and _
viability assessments in 1979, A penod of intensive upgrades and modifications ensued during 1982 to
1984. There were three process campaigns in the 1980’s with maintenance and eqmpment upgrades
oceumng between each : : .

Supporting the change in the Hanford Site mission from production to waste cleanup in 1989, plans were
made for the PRF to stabilize PFP process residuals. To support stabilization, the PRF tanks were drained

- and cleaned out according to PFP-94-PRF-010 (Remove. Aqueous/Organic Solutions From PRF .
Tankage). Emptying and flushing of the tanks was confirmed (HNF-SD-CP-HA-001): “Drain valves for
all tanks intended to be empty were opened 1o check for fluid”. Agreements with Hanford Site regulaters
prevented restart for the stablhzanon campaign, and the PRF never operated again.

Walk downs document reviews, subject matter expert interviews, and engineering evaluations have been
ongoing for both completion of Milestone M-83-21 and for D&D. The PFP Technical Support’
organization provlded the- follomng summary of the current conditions at PRF, meIudmg the canyon.

The PRF contains no-more than small amounts of chemicals trapped in varmus small lines (less than
Y:-inch diameter) or clinging to tank surfaces. Some of these chemicals might be capable of reacting with
each other; however, their geometry and small amounts eliminate the possibility of 2 catastraphic
reaction. Work plans are bemg creaied to locate any small amounts of chemxcals n accessﬂJIE areas and
ehmmate them.

" Most of the bulk amounts of chemicals used in the PRF entered the system through large tanks. As
mentioned previously, the PFP CHA (HNF-SD-CP-HA-001) confirmed these tanks are now empty.
Chemicals that might not have been drained would have gone through piping down to other tanks in the.
PRF canyon or the access gloveboxes on the 1* and 2™ floors. Those lines will be opened, checked,
drained, and flushed, if necessary, by a work package. Until those lines are emptied of potenual chemical
residuals, the chemicals are isolated from éach other. The only way chemicals could combine for a
reaction is via leakage. Leakage into a room would be detected during routine surveillances, and repalred

* via areviewed and approved work package. Leakage into 2 tank would leave the chemical still eontamed

The tanks within the PRF canyon are known to be drained, as stated in the FVA, except for the possibility
of leakage from lines above (refer to preceding paragraph). Without leakage, residues might be present in
~ these tanks, but in very small amounts. In addition, the steam has been disconnected to that bulldmg,
removing the only source of heat beyond ambient temperature fluctuations. For these reasons,
catastrophic reactions are not considered credible for tanks within the PRF canyon or access gloveboxes,
and other reactions are unlikely. If these chemicals leak to the canyon floor or access glovebox floor, -
there is no chance for personnel exposure, and the geometry again makes a rapid reaction difficult. The
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access gloveboxes are vented to the PRF canyoen, so personnel would not be expdsed.to fumies. The
combined volumes of the chemicals are foo little to flow out of the criticality drains.

These tanks and the canyon/glovebox floor areas are inaccessible to personnel. The access ports are
covered by “pie plates’ that preclude access into the gloveboxes and seal anything int or out, The pie .
‘plates have been installed long enough that the bags or gloves underneath the plates should be considered .

- ‘breached and no longer a barrier. ‘Removing these plates to replace the gloves and reactivate the ports
prior to D&D would require extensive work to control radiological risks of airborme contammauon and
spread of surface contamination for work that can safely await D&D

Removal of the PRF tanks and lines can wait safcly until final D&D because of thc lack of credlble
szgmf’ cant reactions in the PRF.
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5.0 RESULTS OF ASSESSMENT

An important result of this assessment was that the RCHA team found no items that pose 51gmﬁcant risk.
Furthen'nore, RCHA items.were found to have low relative risk values. None of the Itcms Teéquire a
response actlcm prior-to final deactlvatlon

The relative risk score distributions for all RCHA items are shown on Figure 5. No current relative risk
ranking scores exceed I5 out of a possible 100 (FVA scores for PFP items reached 56) '

- Four bar charts (Flgures 6 thru 9) show the severity and hkehhood dlstnbutlons of current RCHA items at
 PFP. The 1 to 10 scales of the ongmal FVA were used to determine severity and likelihood scores.
Given the high confidence in data, all data quality factors were assessed to be *1” and the current hazard
group number was used in conjinction with the severity and likelihood scores of the new evaluation. All
but 25 items have likelihood and seventy scores of less than 3. Flgurc 6 descnbes all PFP items reviewed
durmg the RCHA T _ ; .

The RCHA items were classified into threc categories: (1) “high priority’, (2) other/work scheduled’ and
(3) ‘deferred’.

e High Priority:- Because of the low relative risk values of all RCHA itemns, the h;gh priority
classification is not used to delineate itéms as having a significant risk or as requiring response
actions prior to final deactivation. High priotity items (Figure 7) have been determined through the
relative risk values or engineering judgment to warrant completion in the near term.. These items

_ require passive controls to ensure personnel safety and mitigation of the conchtlon was _]udgcd tobe
- the most prudent action. Table 5-1 1dcnt1ﬁes the high prlonty items, '

o Other/Work Scheduied Other/Work scheduled 1tems are those iteins scheduled for work as part of
PFP’s cost effective work practices. Other/Work schieduled items include ifems that have been
removed or awaiting shipment (relative risk value of ‘0°) or mitigated to-a safe configuration until
D&D. All other/work scheduled items {Figure 8) have bcen reduced to likelihood scores of less than
3 and severity scores:of less than 6.

'3 De-ferred: Deferred itéms include items with likelihood or severity scores of less than 6. These items
- are judged as items that pose minimal relative risk and the removal can be deferred safely until D&D.
If these items are deferred for removal until later than fiscal year 2009, the items still do not pose
sufficient threat for earlier mitigation efforts, Deferred items are shown in Figure 9. Only.12 items
on the deferred list are of likelihood or severity scores of 3 up to, but not including, 6.

Tablc 5-1. RCI—IA High Priority Htems.

Identification | - Detail : : RCHA

" Number | ' _Score
1 Nitric acid plpclmes from RMC chemical preparation to process areas 15
2 . Oxalic acid line _ : _ : 15
24 ' Potassium permanganate line =~ - _ 10¥
29 B | Nitric acid lines ' . 2 15
30 | Oxalic acid lines ) ) ) 5 15
321 . | Chemical Lines : L 7*
*Indicates engmecnng judgment influenced h]gh priority class:ﬁcauon - )
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Many RCHA were items initially were given higher relative rankmgs during the FVA because of
uncertainties in chemical composition or volume and the determination to be conservative in-assessing
potential chemical hazards. Tn some cases, the recommended samples have been taken and analyzed, and -
the analytical data confirmed the contents were of lesser or no hazard. The additional information
allowed the RCHA team to climinate the uncertainties and place such items in a relatively lower hazard
category.” In other cases, the RCHA review by PFP personnel with extensive’ plant knowledge and - _
experience has clarified and changed the perception for potential reactions. Reasons for such refinements
include: (1) the chemicals present in the system now are known to have low potential for interaction,

-(2) the process condition that could cause a reaction is no longer present, or (3) a vessel within a glovebox
is confirmed to be empty, and the chemical supply lines are blanked off at the glovebox, thereby
preventing the chemical reactions postulated inthe FVA.
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6.0 CONCLUSIONS

The PFP RCHA has been completed, The assessment was performed o ensure that chemical hazards

associated with inactive process equipment will not endanger the personnel, to facilitate the safe

decommissioning of PFP, and to satisfy the requirements of TPA Milestonie M:=83-21, The RCHA meets
- the cond.ltmns of the milestone through the folowing: : .

Llstmg mactwe processing equipment that may contain residual chemicals (HNF-13940)
Evaluating the associated hazards of equipment containing residual chemicals (HNF -13940)
- Documenting the evaluation criteria and process used (Sections 3.0)

Categorizing items relative to risk to human health and the environment (Sect1ons 3.0:and 5.0) .
Determining which items require response actions prior to final deactivation, None required
Providing a schedule for any response actioris required prior to final deactivation. None required.

The scope of the RCHA included all items identified in the FVA and additional items discovered during
physical inspections of the buildings and records reviews. The total of 309 items were evaluated during
the assessment using the criteria and methodology described in Section 3.0. No items posed a s:gmﬁcant
risk or required 1 response actions prior to final deactivation. Relative risk values did not exceed 15. '

A total of 6 PFP items were 1de:nt1ﬁed as high pnont_\, items because of the relative risk values or to -
enginieering judgment,

The final disposition of aH residual chemical resmhng m inactive process equipment will occur with the
decomzmssmmng of the PFP.
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ASSESSDMT OF CIMCAL AND RA])IOLOGICAL VULNERABMTIES

: Shivaji S. Seth
. Senior Technical Advisor for Nuclear Slfety
- US Depntment of Euergy er.hlnnd Operatlons Oﬁ'ir.e

ABSTRACT

- Following the May 14, 1997 chemical explosion at Hanford's Plutonium Reclamation Facility, the

Department of Energy Richland Operations Office and lis prime contractor, Flior Hanford, Inc.,

- completed an extensive assessment to identify and address chemical and radiological safety

“vuinerabilities at all facilities under the Project Hanjbrd Managemenr Contract. This was a chaHenglng
undertaking because of the immense size of the problem, unique technical issues, and competing

 priorities. This paper focuses on the assessment process, including the critéria and. methodology fb}' data

‘collection, evaluation, and risk-based scoring.. It does not provide details on the facility-specific resulis
- and carrecnve acfzam- but discusses the approack taken ta address the rdenkﬁed wlnerabdz:fer )

1.1 NTRODUCTION

Various chemical occurrences, including theMay 14, 1997 chemzcal explosmn at the Hanford's
Plytonium Reclamation Facility (PRF) and the December 8, 1999 accident at Oak Ridge’s Y-12 Plant,
indicate that significant chermical safety vulnerabilities may persist within the U.S. Depaitment of Energy -
(DOE} defensc nuclear complex. The Secretary of Encrgy’s August 4, 1997 memorandum [DOE, 1997a]
directed. all DOE sites to reassess known chemical and radiological vulnerabilitiss and to evaluate for new
‘vulnerabilities'on a continuing basis. A subsequent memorandum [DOE, 1997b] provided additional =
direction and guidance to focus assessment efforts on waste storage tanks and ancillary equipment, The
attainment of the goal to identify, characterize, and satisfactorily address all sxgmﬁmt safaty

~ vulnerabilities is a chalfenging, ongoing process, especially at the larger DOE sites. ‘The major
roadblncks are the size ofthe pmblem (¢.8., thousands of tanks and hundreds of miles of associated
piping); technical issues {¢.g., unique, complex, poorly known c‘nermcal mixtures stored in agmg
eqmpment) competing pnontxes and imuted TeSOurces,

Following: the 1997 chemical explosxon at PRF all the DOE. chhland Operations Gﬁice (D()E-RL)

- contractors urgently reviewed and evaluated their inventories to identify hazards associated with' reactive -
_ chemicals and to ensure that appropriate hazard controls are in place. Extensive walk-down of fac;lmes‘ L
identified significant amounts of unneeded chemwals that were properly disposed, wh:ch resulted ina

certain lcvcl of lmmedzate risk reduction.

~ Afer the conclusion of the urgent effort mentioned above, DOE-RL and its przme contractor Flyor =
- Hanford, Inc. (previously, Fluor Daniel Hanford, Inc.), undertook a more systematic and comprehiensive
assessment of chemical and radiological vulnerabilities at the Project Hanford Management Contract
(PHMC) facilitics. The objectives and scope of the vulnerability assessment had to be carefully defined
so that it did not unnecessarily duphcate the cfforts that have gone into: pmvuimg the basis for ongoing, =
well-defined risk elimination projects. For example, Hanford’s cleanup mission is already addressing the
‘interim and long-term hazards to the public and the environment through stabilization of diverse nuclear
thaterials; deactivation and clean-out of reprocessing cells containing lnghly radioactive materials; and
various other decommissioning; storage, and disposal projects, -Also, it is noted that DOE-RL prime -
contractors responsible for the Environmental Restoration Contract and for the operation of the Pacific
Northwest National Laboratory {(work scope not encompassed by the PHMC) have ongoing risk =
characterization and cleanup cfforts, which are commensurate with the nature of hazards associated vnth '
their facilities. Those efforts are separatc from the vulnerability assessment dwcussed hcrc :
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The wlwablhty assnssnwnt for PHMC facilitics was spec:ﬁcally planned and des:gned 1o :demfy
conditions not adequately understood and analyzed, or that do not have adequate controls, which could
endangér the health and safety of workers and the public through mjuryorexpomzctohamdous '

chemical or radiological material. The overall process was segregated into three phases. The first' phase

_involved the development of a set of criteria and preliminary methodology for the assessment, The .
criteria and methodology explicitly took into account the generic complex-wide vulnerabilities that werg
identified in DOE’s 1994 chémical vulnerability assessmient [DOE, 1994]. The second phase consisted of

- a pilot test of the assessment criteria and zm:thodology at five representative Hanford facilities. Thesetwo.
phases were instramental in defining the scope and approach for a detailed, comprehensive assessment of
all PHMC facilities. The third phase was that assessment, conducted according to the pre-defined

" objectives, 300pe, approa.ch and protocals.

The overall assessment, including ali three phases, was performed over a period of about on¢ year. ItWas
a team effort, with Fluor Hanford taking the lead in termy of defining and directing the project, and
PHMC subcontractors collectmg data and cvaluating vulnemblhtws at their mpechvc facilities.

This paper discusses the assegsment with ﬂ:c objective of sharing thc overali proccss and mc:hodology It
does not present facility-specific results and corrective actions, except to characterize them in general .
terms so that the approach taken to add:ass the identified vulnerabilities cou!d be understood Additional

details are prowded in {FDH, 1999).

2, omcnw:smn scom OF ASSESSMENT

The ma;or ob]ectw&c of the assessment wete as follows

& Toidentify and assess vulncrabalrucs, d@ﬁned here as conditions that are not adcquatcly
uhderstood, ana}yzcd, or controlied, which could endanger the health and safety of workers or the
public through injury or expasum to-hazardous chemical or radiological material,

¢ Toidentify or develop appropriatc comective ax:tlons applyi mg a gradcd approachm addrcssmg
vulnerabxlmes

The physical scope of the assessment basically incladed containment vessels of any kind and at any

PHMC facility: containers, storage cabinets, tanks, piping, ancillary equipment, and miscellancous

structures, such as glove boxes, hot cells; and storage tunncls. However, the assessment scope and

approach were developed to address credible vulnerahility scenarios, so that available resources could be

devoted to issues that may not have been adequately addressed through ongoing projests. In addntmn thc
“process allowed ccrtam catcgonc&! exclusions. .

. Examples to illustrate these aspects are pmvxded-&low.
. Potential vubwrabih‘-or scenaﬁos:

® Explosion, ignition, or rapid over pressunmuou of the containment vessel (lndm':cd
spontancously, internally, or by external force, €.g., shock or heat)

® Release of materials due 10 containment vessel failure induced by contenis or extemal source

Release of materials duc to incompatibitity (reaction) between matcnals or between matcnals and
the containment vesse] _ - .
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- Storage vessels or containments that present o porenr;al vubterabﬂiof

-
 vessels (includes compressed inert, carrosive, poisonous, or toxic gases), rail cars; and tank trucks
" Above- and below-gronnd tank zystems (mcludmg machve xmscellaneous underground storage

o"p'__o » i

Portable storage vessels, mngmg in size from small wals to large drums mcludmg skid-mounted

tanks), ancillary piping; and equipnient -

- Sumips and p:pmg that indirectly lead to tanks.(i.c., o not mmp!ctcly &mm to rhc tan]:)

Distribution boxes lcading to tanks or cribs, valve boxes, and pools
Material/waste handlmg dev:m (e.g., glove boxes or. oﬂwr stmctums)
Chenucal Sewer Systcms

_ Shorage tunnels

Chemicals and C’onfam}nenzs rhat no}mafbf would not pre.fer'xr'a potential vufnerdbf!fo/: -

L J

* o a0 i-_

Any substance to the extent it is used also for personal, family, or household puxpos&e oris
present in the same form and concentration ax 2 product packaged for distribution and use by the

- general public (e.g.. bleach, motor oil, and gasoline) (DOE G 151.1-1, Vqume Iy

Any commercial product in containers, wxﬁxout respect to voiumu, provnded ALL of the following

criteria are met — . _

= - Product miust be slomd in its original container, as packagad by the manufaciurer. Bu]kproducts o8,
off-site owned and maintained containers such s rail cats, tank trucks; or compressed gascyhndersarc
comsidered to be original containess from the manofacturer or vendor,

= Product must be stored in accordance with apphcablc mmnmdauons or spemﬁcauuns (mciudlng
‘shelf-lifk) set by the manufactarer, -

» ' Product must be storcd in accordancc with apphcablc site requh’emems, including DOE Orders and site -
procedures.
A Material Safety Data Shect for the product must bc available.

» The product must be inventoried and tracked in a facility-based ckmnml management systen.

= The product container nust be clw-}ylabeled astmtscmﬂems

Amnmnxuon and other munitions maintained for security operations provided they are stored,
haridled, and transpomd under approved chcral and State rcgulatons DOE Orders and site
proccdurcs

Heating, ventilation, and air condltiomng syswns mcludmg all matcnals contained thhm them,
and the:r associated air distribution ductwork

Fuet storagc tanks (i.e., gasoline and diesel)

Septic tanks, samtary systems, Storm water drains, runoff tanks, and open storage pools
Sumps and piping that directly lead to tanks (i.c., grav:ty dram compictely to the tank)
Ditches, ponds, trenches, soil drain ficlds, dry wasto caissons, and burial grounds

' Fme water storage tanks and ﬂrc supprwswn systcms

Steam systems or pmsunud ir gystems

' Categorical exemptions:

Certain .spec.:i_ﬁc. processes, facilities, or catégmies of containment vessels and materials Wer_e, g‘ra_ntcd_' _
exemption from the vulnerability assessment. Exemptions were justified if substantial, documented -
information, which had been gathered through other efforts, was equivalent to information that would be
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gathered through the vulnmblllty assessment process. This mformatmn must h.ave demonstrated that
appropnate character&mtwnand contl'ol of risk had been oompleted. ' .

Exemptions were reviewed and approved by an Exmnpnon Review Board ﬂu'ough a fom.al pmcess _
explicitly set up for this purpose. Facilitics requesting exsmptions were responsible for prowdmg the
supporting information and documentation. Ingufficicnt knowledge about the material or containment -
vessel, nor the cost or timing of collecting the: mfomunon. was allowed as b.lsrs for mexcmp!zm '
* Examples of facilities granted excmptions were the fully deactivated canyon processing facilitics,

. PUREX and B-Plant, where achievement of appropriate pre-defined end-pomt cntena embhshed by
DOE and State rcgulatory authoritics could be demonstrated : .

3. ASSSESSMENT PROCESS

B Besides thc development of a proper scope and methodology, the key aspects of the overall asswsmcnt

-process iuciuded ensuring that adequats resources were devoied to the assessment through the formal
roquest and approval of a change to the bascline work; training of the personnel mvolved inthe =
assessment, and surveillance and verification by Fluor Hanford and DOE-RL.

Thc vulnerabmty asmsmem process mvolved the following major steps

A Dmlapmem of l‘he assessment scope, me{hodalagy and proracob Based on the results and
information from Phases 1 and 2, a corc team developed the detailed methodology, including the
screening and scoping process for defining which jtems would be the subject of assessment (sse
iltustration in Figure 1); lists of information and data to be gathered for facilities, containments, or
vessels; requirements to be used in the assessment, electronic database format and content; data
collection forms and checklists supporting the database; quality assurance requirements; qualification
and training reqmrenwnts final deliverables; and the schedule, The core team had extensive
quahﬁcanons and experience in safety, chemical management, radiological and environmental
protection, conduct of operations, and performance assessment. The core team developed 2 -
management plan [FDH, 1998} and wtab]:shed protocolsto zmplzmcnt the subsequent assessment

process steps.

B. Determination of zmpuc.*s lo current profects, The subcontractors cstimated the mzpact of conducting
the facility assessnients and’ developed formal Bascline Change Requests (BCRs) The impact of
conducting the assessment took into consideration other priority work that would be either dclaycd or
canceled; because addmonzi funds for this assessment were not pmwdcd : :

C. Establzshment of assessment of teams. Tb.c subcnntmctm's zdcntxﬁcd points of contact within thc:r
compnsed of quahﬁed mdmduals to condact thc assessments at each fa.cdlty

D. Trammg ana’ performance of assessment, Upon approval of ﬁw BCRs suboont:actors commenced
assessments of their respective facilities, The assessment database fonmt and instructions were
transmitted to the teams, and training was provided to all personnel involved in the assessment. The
teams were trained on the methodology for data collection, evaluation, and reporting to ensure
thorough and consistent application at all facilitics. “The teams conducted the asscssments, completcd
facility<level and containment vessel-level data collection forms, and entered the information into the
assessment database. The nature of mformat:on requited by the data collection forms is discussed
later, The subcontractor organizations were mpcns:ble for vetifying the accuracy of the information
entered into the database. The database for cach fmhty was then transmitted to the core team for

~ consolidation and pycrall analysm
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E. Surveillance of assessments, A snrvcxllance team oompmmg a fow members drawn from the core
* * team performed focused surveillance of thie assessments to.ensure that the information being gathered -
was acceptable and to allow for mid-course corrections. Surveillance was performed in atlcast one.

- facility per subcontractor. Surveillance Report Summaries were prepared for cach facility visited,
Examples of inconsistencies that were found and corrected included incorrect classification of
unknrown contents, incorrect inclusion of out-of-scope items, and omission of itéms in scope. DOE-
RL Fambty Representatives performed surveillance and prepared mdcpcndcnt reports. : :

| F. Overall analysis and. results. After the database was reviewed and verified, the core team identified

. appropriate group lngs of vulnerabllmes and expectations for managgemmt ofthe vuinerabilitics.

G. Follow-up and cIosure of corrective actions. Actions that rwuked from the assessment were
managed within the framework of Fluor Hanford"s intcgrated Env:mnmsnt, Saﬁ:ty and Health

Mana.gement System (ISMS).

4. ASSESSMENT METHODOLOGY

This section describes the data col lected at the famhty and containment vassel Ievels, the evaluahons -
performed, and the manaer in which this information was subsequenﬂy combmed tb,rngh an algonthm to
score wlnmbi}:tm based on tbe safoty risk they presest. _ _

At the ﬁwlhty Ievc!, the data and information collected. mlaﬁed to asset nwnetsh:p and identification; and
the adequacy of inspection, maintenance, and operation; canﬁgurahon control personnel training; and-

_ lessons learned program.

* Atthe contaimment vessel level, the following categbﬁcs of data and information weee collected:

Containment vcss:! ownership and identification

Characteristics of vessel 8. capaaty, construction material, and appllcatlon)
Characteristics of contents {¢.g., name, concerdration, volumc, and compatibility)
Quality of characterization data for level of confidence and need for additional data
Hazard characteristics of containment vasscl contents
Relative risk ranking factors for consequence and hkchhood of an occurrence

' Recommended additional controls '

Immodiatc and long-term corrective actions

® # ®» 9 & ¢ & @

Ccmm categones of data and information mcnnoncd above; i.¢,, quahty of data, reactivity hazard, and

~ -other risk ranking factors, were each defined further in terms of pa.rameters thatcould be cvaluatcd sexii-

quaritiatively. These. catcgones are further chscussed nm

“Quality of Characterization Data

The lack of adequate information about s material reflects increased risk because the requirements for its
safe storage may not have been understood and mplemented The level of confidence in the available

' data to chatacterize the safety of the containment vessel and its contents was judged, based on the degree

to which each ofthe follomng was available: (1) analybcai data generatod under an estabhshcd quahty
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assurancs plan consisient wnﬂ: intended use; (2) process knowledge suppomd by controlled, pecr-
rcwcwed documentation; and (3) twhmony from & person with, prmmry lmowledge _

. ﬂazard Charutemtlcs ofMaterul

.Matenal ina contammcnt vessel was assigned to one 6r more of the followmg four groups, based on its
reacuwty hazard: (1) explosive, unstable reactive, unstable over time (s.g., duc to aging in storage or-
contamination duzmg use), and. orgamc peroxides; (2} pyrophoric; water reactive, lammable gas, fissile
materials; (3) corrosive and highly toxic materials; and (4) all other materials (generally not very
reactive). Additional information helpful for classifying vessel contents into these groups, such as
explanations of definitions and potentially adverse conditions, was provided to the assessment teams,
Radicactive materia) was.given an additional identifier. Thc contents, if unknown, were. conscrvanvdy
assigned to the first group. _

' Consequcncc Rankmg Factors

The following factors, in addition to-data quality and hazard characteristics of miaterial, were considered
-~ to influence the severity of consequences. rcsu]tmg from the Joss of control of material, ‘such as ﬂzrough an
uncomroﬂed reaction ora !mk release: .

{1 Potenﬁa.l forhuman injury. Consideratiois mcluded accasmblhty to personnel number
of persons potential[y affected, and expected severity.

(2)' Potential for human exposure. Considesations included vcssel location relative to pwpic,
number of persons potentially affected, and llkely exposure sceuanos

(3) Potential znd significance ofsecnndary unpact. Consxdcranons included other systcms
structures, and components that could magnify consequences, ¢.g., fixed radicactive
contamination, safety-critical systems, and ventilation systems; and considerations, such -
as distances or barriers between systems, and hazard chamtcnstics of materials

~ impacted.
Likeliheod Ranking Factors

The following factors, in addition to data quality and hazard chamctensncs of matenal were considered -
to influence the hkchhood of occurrences involving the Joss of controi of a material; - _

(1) Design, Considerations included safety Teatures, as appbmbic, £.g., pressﬁrc i%lwf'
sccondary containment, air ﬁitmuon, hydrogen mitigation, shielding, and seismic

capacity.

(2)  Operation. Considerations included whether the vessel and any ancillary eguipment are
oporated az designed, per manufacturer’s specifications (including design life), and
- withinthe documentcd sa.fcty envelope.

(3) Conta.mmcntvmcl condition. Considerations included integrity tcstmg, protection from
' corrosmn, modifications that potermally degraﬂe mtegnty, and visual condition,

4y antcnancc and inspection. - Consideration included whethcr prcvcntwc mamtcnancc :
and mspcctmns are rcgulariy scheduled and unplmenwd R
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{5) Safd:y aut]mnmtlonbasxs emergency planning, and other pmgranmnc controls
Cousiderations included whether the configuration of the cortainment vessel and -
ancillary equipment is adequately documented, reviewed and approved and whetheritis
subject to established programs, such a5 for inventory control, standards and :
_requirements 1dcnt|ﬁcatnm, authorization basis, fire protection, and cmergency planmng

. Rlsk-bned Reiatwe Raunking

- The :elauve risk presented by a containment vessel was quantlﬁed by dcvclo;;mg a vulnmbihty score, a
“numerical product of two quan’at:ﬁ representing, respectively, the consequence and the likelihood of an
OceITence. These two quantities, in turn, were. obtamed from the factors d:scussed above, '

The data qua.hty, the hazard group of mateml and the consequence and likelihood factors were cach _
parameterized and scored by assigning integer values, 1 through 5 (except for hazard group), where unity
represented the best condition and the value five represented the worst. The parameter representing the
hazard group of material was assigned the value 16, 9, 4, or 1, respectively, for the most reactive to the
 least reactive group.- These valucs are each cqual to t.hc square of the. hmrd gmup in revcrsc order. . |

The quantity r:pr&senbng the consequence of an occarrence was the linéar sum of parameter valuﬁ for-
 data quality (weighted twice), hazard group of material, and for cach of the three consequence factors. .
The parameter value for data quality was doubly wclghted so thit the vulncmbﬂlty score properly reﬂccts

conditions defined by poor quality data relative to those with good guality data. The quantity
representing the likelihood of an occurrence was derived in the same manner, except that the lnear sum
of parameter values included each of the five likeliiood factors instead of the three consequence factors.

The quantitics representing the consequence and the likelihood were normalized so that their maximum
value each was:10; and the maximum value of their product, the valnerability score, was equal to 100,
The algorithm for developing the vulncmblllty score was tested on selocted containment vessels and
materials, before its use by the assessment teams, to verify that it provides acceptable. range of
vulnerability scores for each hazard group.

5, OVERALL ANALYSIS AND RESULTS OF ASSESSMENT

There were a total of‘ 1308 iterns for which data and information wese collected. After the database of
facility and contammcnt vessel mfomnanon, :ncludmg thc vuln:rablhty 3COTeS, Was :cwcwed and venfied,

.....

vulnmblhtles

Ideally, the vuinerability scores would display a distribution centered near the bottom of the scale. Thxs
distribution would thin ouf as vulnerability scores increased because the number of items with relatively
poor controls would be smaller. The scores generated by the assessment showed the expected pattem;
however, it included an additional broad peak representing items that contain unknown materials. Thigis
shown in Figure 2. A statistical analysis found that the data fit to a combination of two scparate
probebility distributions: a gamma probability curve for the low-scoting groap (i.c., a distribution that
has only one tail), and a normal probability curve for the rest of the data. The dlvnsmn between the
groups was identified as the point where the probability curve from one group was equal tothe .
probability curve from the other group. This point, which occurred at a vulncmbnhty score of 36
_represented the boundary between the two groups. :

The two groups of vulnerability scores were teuncd.as the Activity-Level Group and ﬂlC'Facility-Level _
Grqup for the lower and the higher range of scores, respectively. These terms for the groups are based on
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“how the 1dent|f ed vulncmblhtm would be managed within the framework ofISMS 'I'hc c!mractensucs
and e:mmples of the two groaps are d:scussed below. - _ _

Actsmy—chd Group

‘This group. is characterized by items whosce propcrhes and hazards were well undcrstood andhad
adequate controls. Hems in the Activity<Level Group could be addressed through existing ptoccsscs, _
which include work planning and control, hazard identification and analysis; and conduct of operations.
Work planning teams use the Automated Job Hazards Analysis process, apply'mg a graded approach
based on complexity and risk,- Respons‘blhty for resolvmg dcﬁcwncm atthe actlvnty level rests with the
worker and the first-line supcmsor _ _ '

Of the total samber of i items within the scope of the Wlnctabxhty mssessment, 88% fcll into this group.

* Fraction of the total identified as radicactive was 57%; and that identified as unknown was 0.2%. 'Ihc

group included waste containers, double-shell- tanks iaboratary mactenals and waste streams, and
. receiving and sh:ppmg materials. - , :

Facility-Level Group

This group is characterized by items whose propcrues and hazards were not suﬂicimtly undcrstood, and
controls could be inadequate. Remediation and management of vulnerabilities at this level would require -
the consideration of facility workscope and project baselines, as well as the ﬁc:]nty managemcnt s
focused attention to ensure that adequatc safety ‘asis and proper hazard controls are in place. Safety basis

-changes could bé required to resolve issues in this group. Actions taken to resolve deficiencies would °
include identifying the scope of work, ensuring adequate budgetmg, recording actions through the :
Deﬁcwncy Tracking System, and tracking status through senior management meetings. - Typicaily, these
issues requirg significant resoutces 1o fix and need to be balanced against other facility priorities,

- Additionally, these issues should be specificd as actions of mnad;atmn thmugh the Multl-Year Work.
Planning process. :

- The Facility-Level Group accomnted for 12% of the total number of i 1tems with 87% uicntlﬁed as
radiocactive, and 85% of uncestain composition. These items include legacy waste or orphan containers,
ion-exchange columns, single-shell tanks, inactive miscellanecus underground storage tanks, active and .
inactive radzucnve waste trensfer lines and associated valve pits and clean-out ‘boxes. :

6 CORRECI' IVE ACI’IONS AND FOLLOW-UP .

A primary result of the vulnerability asswsmont was the identification of necwsary corrective actions for
the vulnerabilities identified. Identification of comective actions was required for any material listed as
unknown. The facility was also required to detcrmine whether a corrective action should be implemented

- in the near-term or long-term. Many deficiencies and related corrective actions had ‘oeen identified prior -
‘to the vulnerability assessment process., _

The vulnemb;hty grouping and nature.of corrective actions were used to determine the priority and
actions necessary to reduce the vulnerabilities to an accoptable risk. The corrective actions generally
consisted of identifying the material thirough sampling and characterization, and determining the need for
its continued stora.ge Examples of the identified corrective acnons included the fol[owmg

. Samplc and chara.etcnzc matetial (one time or routmcly)
® Review need for matenal and disposc or excess 1£ not nceded.
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Relocate or dispose of material.

Implement a procedure for mspcciion. _ -
Reevaluate storage conditions/practices for material compmbzhty
Develop a surveillance procedure,

Modify containment to add absorbent material.

Label container.

Isolate container from other systems,

Properly vent containers to eliminate pressure bmldup

‘Develop ways for detectmg pressure buildups.

Flush and clean containment.

Determine potential for leakage.

Venfy status of container (e.g., whether it is empty)

Install temperature canﬁ'ols '

Perform an Unrevicwed Sat‘cty Question (USQ) meenmg
Updatc the Authorization Basis.

Close outstanding USQ.

tooo"oootqoo-oooqo'

; During the course of the assessment, some situations were xdcnuﬂed that mqulrcd prompt corrective.
actions. For exampls, a few situations involved incompatible materials stored together, which were
immediately cormctcd Ina cctrplc of instances, more extensive actions were needed.

At the close of the ass:ssmcnr, the foliewmg mcommcndaﬂons were made: .

®  Ali open items in the Facahty-chel Group should be entered into ﬁxe Corrective Actmn o
Managmnent SystenmvDeficiency Tracking System for ﬁachng completion of corrective actions.
This process itcludes detcnmnmg the pnonty of corrective actions. Tiems at the uppcr end of th:s
group would generally receive priority in finafization of corrective actions, . .

® Al items of unknown characteristics within the Facility-Level Group should be cvaiuated 0
determine the contents and to determine if the cxisting comtrols were adequate.

* Facuixty ownership should beclearly cstabhshed for alt§ :tcms o the site.
7. SUMMARY AND CONCLUSION

The vulnerability assessmeat undertaken by DOE-RL and Fluor Eianford was an- extensive eﬂ‘ort that
covered all PHMC fusilities. The ohjectives, scope, and methodology for the assessment were careﬁ.llly -
- defined to focus on conditions that were not adcqumately understood or:analyzed, or that did not have
adequate controls, without duplicating previous and ongoing efforts. The assessment methodology
incorporated the generic DOE complex-wide vulnerabilitics previously identified, and went further in
providing a semi-quantitative evaluation of the quality of data, hazard characteristics of material, and of
several consequence and likelihood ranking factors. Based on this evaluation, ezch item subject to
assessment received a relative vulnerability score to support the management of corrective actions, _
Vulnerabilities were split into two broad groups, the Facility-Leve! and Activity-Level Groups, so thatthe
identified corrective actions could be readily managed within the framework of ISMS. The assassment
provided a database of valuable information on ﬁa.cahty and contamment vessel condmons
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Overall, the vulnerability assessment showed thatmoﬂ of the m:us covered by tbr, scope of the
assessment were managed appropriately; and comrective actions, if necessary, could be addressed at the -
activity level through normal work planning and control processes. Soms items required:completion of
existing programs 1o adequately identify their hazard characteristics and mqulred controls, The -
assessment also identified opportumms for r,xtstmg proglams to msscss corrcctwc actions and pnontlcs
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Figure 2. Results of Vulnerability Assessment
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